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lettering or preset type is preferred to hand-iettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (25 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photegraphic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher’s permission to reprint should be ^ 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statisttal, 
reviewer. N 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8? x 11-inch) paper. 
Do no: use larger size paper. If a table mus: be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 
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orescribe 


PE OPHTHALITIICS 


by color coded vials 





Pilocarpine HC! 








PINK YELLOW LAVENDER GREEN BLUE 


Rx, instructions and dosage are simpli- 
fied to increase patient compliance. 


72% (free base) epinephrine with each 
strength of pilocarpine. 


15cc vials — dated to assure fresh potent 
medication —no refrigeration required. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 291201 U.S.A. 


ALTO RETINAL GROUP 


fi ! dA — 
ano PALO 


J e ege PR and ; 
|n STANFORD UNIVERSITY DIVISION OF OPHTHALMOLOGY 

Eie, and / 
B. U^ ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 


announce 
THE PALO ALTO COURSE ON DIABETIC RETINOPATHY 
January 18 & 19, 1979 4 


FACULTY: 


Lloyd M. Aiello, M.D. —Joslin Clinic, Boston 

Lawrence V. Basso, M.D. —Palo Alto Medical Clinic, Palo Alto 

Steven T. Charles, M.D. —Memphis, Tennessee 

John Colwell, M.D. —University of So. Carolina, Charleston 

Jose Cunha-Vaz, M.D. —University of Illinois Eye & Ear Infirmary, Chicago 

Herbert Davis, Ph.D. —University of Nebraska, Omaha 

Peter H. Forsham, M.D. —University of California, San Francisco 

Robert L. Jack, M.D. ~ —Palo Alto Retinal Group & Stanford University, Menlo Park & Palo Alto 
Howard B. Lassman, Ph.D. —Somerville, New Jersey 

Francis A. L'Esperance, M.D. —Columbia-Presbyterian, New York City 

Hunter L. Little, M.D. —Palo Alto Retinal Group & Stanford University, Menlo Park & Palo Alto 
Arnall Patz, M.D. —Johns Hopkins, Baltimore 

A. Ralph Rosenthal, M.D. —Stanford University, Palo Alto 

Alan Shabo, M.D. —University of California, Los Angeles 

David Sutherland, M.D. —University of Minnesota, Minneapolis 





The course will cover current concepts on pathogenesis of diabetic retinopathy, medical management of diabetes, indications and techniques of argon laser 
photocoagulation and vitrectomy surgery, and indications for hypophysectomy. Complications of present therapy and horizons for future therapy will be 
presented. 


FOR REGISTRATION: 

Retinal Course Coordinator (415) 323-0231 
Zweng Memorial Retinal Research Foundation 
1225 Crane Street 
Menlo Park, California 94025 


Registration Fee: $200 Residents & Fellows: $50 with 
letter from Dept. Chairman 
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THE NEW OPHTHALMIC APPS 
MEDICATION TRAY BY JU ` 
DIVERSATRONICS, INC. ES 
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This ultra-high quality, nearly indestructable medica- t cec opm noie gre ama ee a 
tion tray will serve you like an extra hand. It offers you 
the most efficient and spacially economic way to 
organize your medications (size 4"’ wide by 1172" long) 
—— - and is designed to hold all brands of ophthalmic medica- 
*tions. It includes a plastic fluorescein strip holder. 


^ The tray is of heavy guage aluminum, can easily be 


456 Parkway, Broomall, Pa. 19008 
immersed for sterilization and its non-slip rubber feet | Please send me sazon SSN 


(215) 356-3995 ^ 





Please send me 
trays at $23.95 each 





€ < - prevent scratching surfaces mounting brackets at $2.00 each 
B 








-- ^*.|t comes in brushed alloy finish and a wall mounting Enclosed is my check for ______ Please bill me 
E * * 
Ex bracket is also available. | do á 
e No examination area is complete ! 
f A without at least one Addres | 
e 
E OL HUNC SE 9 SSE A |o Pom HER n | 
3 ALSO AVAILABLE FROM ° 





KEELER OPTICAL PRODUCTS, INC. | Stato. c a a On aaa SÉ — | 


Tm a :$ ; Pa 


one lens at a time... 
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..- lathe cut and hand polished to unsurpassed 


standards from Perspex CQ by craftsmen well versed in 
the art of micro optics . . . the only proven process for 


your exacting procedure. 


le 
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intermedics 
Intraocular Inc. 


©Intermedics Intraocular Inc. 1978 
P.O. Box 617, Freeport, Texas 77541 
WATTS 1-(800)-231-2330 / 231-2331 
in Texas (713)-233-8611 


CAUTION: Investigational Device. Limited by United States law to Investigational use 






















































x: 














=> 





^. THE AMERICAN ACADEMY 
- — AND RECONSTRUCTIVE SURGERY 


ze with participating co-sponsors 
The American Society for Dermatologic Surgery 
. and 
. The American College of Chemosurgery 


presents the 


THIRD INTERNATIONAL SYMPOSIUM ON PLASTIC AND 
RECONSTRUCTIVE SURGERY OF THE HEAD AND NECK 


April 29-May 4, 1979, New Orleans 


The program will present many of the world's foremost specialists in facial plastic and reconstructive surgery. 


Through formal papers, courses, video tapes, films, and other curriculum media, these distinguished sur- 
geons and physicians will share their knowledge, skills and experience in plastic and reconstructive surgery of 
. . -the nose. . . ear. . . oral cavity, tongue and jaws . . . pharynx, larynx, esophagus and trachea. . . face 
.. .auricle . . . eyelid and scalp. 


* 


FINAL CALL FOR SCIENTIFIC PAPERS AND INSTRUCTION COURSES 
Please submit for consideration title and a one-page abstract describing your 
proposed area of discussion to: 

Leslie Bernstein, M.D. 

Symposium Program Chairman 

4301 X Street 

Sacramento, California 95817 


DEADLINE DECEMBER 31, 1978 





For Symposium Information and Registration write: 
Jack R. Anderson, M.D., General Chairman 

1111 Tulane Ave. (Ste. 322) 

=- New Orleans, LA 70112 





POSITION AVAILABLE: 


The Quiet 


Communicator 


The Keeler/Diversatronics' Call 
System means quiet communica- 
tions. Quicker and more efficient 
than the telephone intercom, the 
Call System is a non-verbal, inter- 
office signalling device using color 
codes and flashing lights to mon- 
itor the status of examination 
rooms, doctors and staff. And your 
simply-installed Call System can 
be tailored to suit the particular 
needs of your busy office. 


SEEKING OPHTHALMIC 
SURGEON WELL-TRAINED 
WITH LENS IMPLANTS TO 
JOIN MEDICAL OPHTHAL- 
MOLOGIST IN PALM 
BEACH COUNTY, FLORIDA 


(OR TO BUY PRACTICE). 


WRITE: 


Get the lights that mean action... 
the Call System. Call or write for 
. details and specifications. 


KEELER /DIVERSATRONICS 535 E. INDIANTOWN RD. 


JUPITER, FL. 33458 


| ES | roto (Phone pede tie, 


EYE CENTER 


San Francisco 
Los Angeles 
Cleveland 
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VANS TT KON S 
Prescribing Information P x 
OPHTHOCHLOR 

(chloramphenicol ophthalmic . 
solution, USP), 0.526 » / 
Description 


Ophthochlor Ophthalmic Solution, 0.5%, is a 
sterile, buffered solution containing 0.5% 

(5 mg/ml) of chloramphenicol. Ophthochlor 
contains no preservatives 


Actions 

Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from 
soluble RNA to ribosomes. Studies have shown 
that chloramphenicol is not absorbed in measur- 
able amounts by topical application to the eye 
Development of resistance to chloramphenicol 
can be regarded as minimal for staphylococci 
and many other species of bacteria 


Indications 

Ophthochlor (chloramphenicol ophthalmic 
solution, USP), 0.5%, is indicated for the treat- 
ment of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol-susceptible organisms. Bacte- 
riological studies should be performed to 
determine the causative organisms and their 
sensitivity to chloramphenicol 


Contraindication 
This product is contraindicated in persons 
sensitive to any of its components 


Warnings 

Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 


Precautions 

The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication. the drug should be 
discontinued and appropriate measures should 
be taken. In all except very superficial infections, 
the topical use of chloramphenicol should be 
supplemented by appropriate systemic 
medication 


Adverse Reactions 

Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported 


Dosage and Administration 

Two drops applied to the affected eye every 
three hours, or more frequently if deemed 
advisable by the prescribing physician. Admin- 
istration should be continued day and night for 
the first 48 hours, after which the interval 
between applications may be increased. Treat- 
ment should be continued for at least 48 hours 
after the eye appears norrnal 


How Supplied 

N 0071-3395-11 —15-ml bottles: Ophthochlor 
Ophthalmic Solution, 0.5%. is supplied in plastic 
dropper bottles and contains no preservatives 
Each milliliter contains 5 mg chloramphenicain 
a boric acid-sodium borate buffer solution 
Sodium hydroxide may have been adde@ for ] 
adjustment of pH. To protect it from light, the 
solution should be dispensed in the carton. This 
product should be stored in a refrigerator until 
dispensed. Discard solution within 21 days from 
date dispensed WA 


PARKE-DAVIS 


PARKE-DAVIS 
Division of Warner-Lambert Company « 
Morris Plains, NJ 07950 PD-JA-2461-1-Pjo-78)" 


Ininfectious . 
conjunctivitis or keratitis 





~  OPHTHOCHLOR. 15™ 


(chloramphenicol ophthalmic 
solution, USP),0.5% 






e Effective ophthalmic antibiotic with a broad 
spectrum of activity 
e A sterile buffered solution...isotonic with 
lacrimal fluid 
e Plastic squeeze bottle for ease of 
d administration 
Ophthochlor is preservative-free. Therefore, 
; discomfort often associated with preser- 
=. ^ valives will not be a problem. 
i Prolonged or frequent intermittent use of topical chlor- 
amphenicol should be avoided because of the possibility of 
ə hypersensitivity reactions, including bone marrow 
hvpopiasia. 
Also available: Chloromycetin* Ophthalmic Ointment, 1% ° 


(chloramphenicol ophthalmic ointment, USP) F 
* 


X "When caused by chloramphenicol-susceptible organisms 


X - Plase see prescribing information on preceding page. a 


Í 





ition: Limited by Federal Law to 
estigational Use. 


‘sicians Dispensing Corporation 


n affiliate of IOLAB Corporation. 


)LAB Corporation 1579 


Repeat ~ 
Performanc 


Unparalleled and consiste 
IOLAB injection molded int 
ocular lenses remain 
uniform in their exacting 
specifications. 


With twenty years experien 
in precision optics, IOLAB 
can guarantee every lens. 
Each lens has high optical 
resolution and accurate 
diopter power identificatio 
(within a quarter diopter). 


Consistency you can depe 
on, time after time. 


IOLAB intraocular lenses a 
distributed by Physicians 
Dispensing Corporation. Fg 
more information please c 
714 594-2625 

Toll Free in California: 

800 472-7813 

Toll Free: 800 854-1761 


CORPORATION 
The Precision Optics deo 
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FLORIDA MIDWINTER 
SEMINAR IN OPHTHALMOLOGY 
FEBRUARY 5-7, 1979 
AMERICANA HOTEL 
MIAMI BEACH, FLORIDA 


THE CATARACT OPERATION 


This Seminar is designed to assist the practicing ophthalmologist in giving 
informed consent and remdering second opinions; to review the complications of 
Cataract surgery, the poblems of aphakia; to discuss newer methods to 
compensate for aphakia review recent surgical techniques: their indications, 
complications compared with "standard" intracapsular cataract extraction; review 
medical screening, anest-esia screening and “sitter” anesthesia. 


FACULTY 


john Clarkson, M. D. Roger Hiatt, M. D. 


Miami, Florida Memphis, Tennessee 
Nancy Davis, M. D. David Kasner, M. D. 
Miami, Florida Miami, Florida 

Richard K. Forster, M. D. Warren Lieberman, M. D. 
Miami, Florida Miami, Florida 


Antonio Gassett, M. D 
Gainesville, Florida 


Frank Polack, M. D. 
Gainesville, Florida 


Edward Gelber Sigmund Rosen, M. D. 
Miami, Florida Miami, Florida 


The Florida Midwmter Seminar in Ophthalmology & Otolaryngology is co- 
sponsored by the Univesity of Florida College of Medicine (Gainesville), the 
University of Miam: Sch»ol of Medicine (Miami), and the University of South 
Florida College of Medicire (Tampa). The program is accredited by the Council on 
Medical Education of tee American Medical Association, Category | of the 
Physician's Recognition Award. Registration fee is $150 for practitioners and $50 
ior residents upon application from their Department Head. Mail registration fee 
(U.S. dollars only), payatme to “Florida Midwinter Seminar’, 405 Northeast 144th 
Street, Miami, Flora 33:61. Special reduced rates have been arranged with the 
Americana Hotel, $701 Collins Avenue, Miami Beach, Florida 33154. 
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Research 


ASSOCIATE DIRECTOR 
CLENICAL RESEARCH 


We seek a Drght, aggresive, action-oriented thought leader 
with strong research interests to fill a challenging position. 


Applicants sPould nave a MD degree or a PhD in phar- 
macology, biochemistry or health related science. The ideal 
candidate will nave a working knowledge of biostatistics and 
practicakexpewence in:clinical research. Demonstrated mana- 
gerial ability isan absolute must. 


This position sports to the Director of Ophthalmic Research 
and is accour-able tor activities encompassing all facets of 

nical resear-h. These range from protocol design to study 
summarization and include investigator selection, study nego- 
tiation, monitering, biostatistical data analyses and data pre- 
sentations for NDA submission. 


Allergan Pharmeceuticals, a multinational leader in specialty oph- 
thalmic products, is :ocated in Orange County, California, con- 
venient to a vast array of educational, cultural and recreational 
centers. 


We offer a dyaamic growth environment, excellent opportu- 
nities for career advancement, attractive salaries commensur- 
ate with-expe-sence, plus excellent benefits including profit 
sharing and a *tock purchase plan. 


K you are an »rganize' with a proven track record in getting 
things done, 5lease forward a detailed resume and recent 
salary history. n strict confidence to 


AIIGRGAN Numa incase 


EMPLOYEE RELATIONS 


2525 Dupont Drive 
Irvine, CA 92713 


€tqua! Opportunity Employer M/F 
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SELECTED TOPICS IN — |- 


OPHTHALMOLOGY . 


Presented By 


SCHOOL OF MEDICINE 
MEDICAL COLLEGE OF GEORGIA 


March 26-28, 1979 


Savannah Inn and Country Club 
Savannah, Georgia 


Speakers: 


F. C. Blodi, M.D. 
Bruce Spivey, M.D. 
Bradley Straatsma, M.D. 


and 


Faculty of the Department of Ophthalmology 
Medical College of Georgia 


of the American Medical Association. 


Enrollment is limited. For further information 
contact: 


Division of Continuing Education 
Medical College of Georgia 
Augusta, Georgia 30901 
(404) 828-3967 


This course is accredited for 12.5 hours in 
Category | of the Physician’s Recognition Award 
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` Eyedrops, 
not teardrops 








Phospholine 
lodide 


(ECHOIHIOPHATE IODIDE 
FOR OPHTHALMIC SOLUTION) 


for accommodative 
~ esotropia 


The emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


'" In diagnosis...One drop of PHOSPHOLINE IODIDE 
0125% instilled daily in each eye prior to retiring, for 
two or tnree weeks, will help to determine if there is an 
ccommodative basis for the esotropia. 


In treatment...lfthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 

. ence/accommodation relationship in a favorable way, 
m  Soihat near vision is obtained with less accommodative 
- effort and fusion can frequently be reestablished. 

If corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
stead o bifocals. 

If surgery is necessary, postoperative use of ° 
PHOSPHOLINE IODIDE may help correct a resiqual 
` deviation. 
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BRIEF SUMMARY E 

(For full prescribing information: see»ackage circular) - 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR C9HTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- 
itor for topical use. 

Indications: Glaucoma — Chronic of=n-angle glaucerha. 
Subacute or chronic angle-closure Gaucoma after iridectomy or” 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
Cataract surgery. 

Accommodative esotropia —Concomitant esotropias with a 
significant accommodative component ‘ 
Contraindications: 1. Active uveal inffàmmation. 

2. Most cases of angle-closure ala coma, due to the possibility 
of increasing angle block. 

3. Hypersensitivity to the active or ^active ingredients. 
Warnings: 1. Use in Pregnancy: Safeuse of anticholinesterase 
medications during pregnancy has rt been established, nor 
has the absence of adverse effects om the fetus or on the res[Sra- 
tion of the neonate 

2. Succinylcholine should be admmistered only with great 
caution, if at all, prior to or during ge" eral anesthesia to patients 
receiving anticholinesterase medicatton because of possible 
respiratory or cardiovascular ccllap= 

3. Caution should be observed in eating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 


tions for myasthenia gravis, becausesof possible adverse additive - 


effects 
Precautions: 1. Gonioscopy is reconamended prior to initiation 
of therapy 

2. Where there is a quiescent uveits or a history of this condi- 
tion, anticholinesterase therapy shou d be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may c-cur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of *he rasolacrimal ducts for a 
minute or two following instillation tozminimize drainage into the : 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately *olloming instillation, 

4. Temporary discontinuance of msdication is necessary if 
Salivation, urinary incontinence, diarthea, profuse sweating, 


muscle weakness, respiratory difficuties, or cardiac irregularities 


occur 

5. Patients receiving PHOSPHOLIWE IODIDE who are ex- 
posed to carbamate or organophos: hate type insecticides and 
pesticides (professional gardeners, *armers, workers in plants 
manufacturing or formulating swch products, etc.) should be 
warned of the additive systemic effec s possible from absorption 
of the pesticide through the respiratcry tract or skin. During 


periods of exposure to such pesticides, the wearing of respiratory | 


masks, and frequent washing amd clbthing changes may be 
advisable 

6. Anticholinesterase drugs shoule be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal distu"bances, peptic ulcer, pro- 
nounced bradycardia and hypotens »n, recent myocardial 
infarction, epilepsy, parkinsonism, asd other disorders that may 
respond adversely to vagotonic effecs 

7. Anticholinesterase Grugs shoulc be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema 

8. PHOSPHOLINE IODIDE (echotmiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detachment 
Adverse Reactions: 1. Although the elationship, if any, of retinal 
detachment to the administration of *HOSPHOLINE IODIDE 
has not been established, retina! detzchment has been reported 
in a few cases during the use of PHCSPHOLINE IODIDE in adult 
patients without a previous history ofthis disorder. 

2. Stinging, burning, lacrimation, |-d muscle twitching, 
conjunctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur 

4. Iris cysts may form, and if treatn==nt is continued, may 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upe@n discontinuance of the 
medication, reduction in strength of ne drops or frequency of 
instillation. Rarely, they may rupture er break free into the 
aqueous. Regular examinations.are dvisable when the drug is 


* 
~- 


being prescribed for the treatment oxaccommodative esotropia. — 


5. Prolonged use may cause conjmnctival thickening, obstruc- 
tion of nasolacrimal canals 

6 Lens opacities occurring in pati- nts under treatment for 
glaucoma with PHOSPHOLINE IOLCDE have been reported 
and similar changes have been proc. icec experimentally in 
normal monkeys. Houtine examinat 5ns should accompany, 
clinical use of the drug 

7. Paradoxical increase in intraocuar pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- 
ing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine- 2 mg parenterally; 
PROTOPAM* CHLORIDE (pralidox-me chloride), 25 mg per kg 
intravenously; artificial respiration sould be given if necessarg * 
How Supplied: Four potencies are available. 1.5 mg packgge 
for dispensing 0.03% solution; 3.0 m3 package for 0.06% 
solution; 6.25 mg package for C. 12526 solution; 12.5 mg 
package for 0.25% solution. Also comtains potassium acetate 


(sodium hydroxide or acetic acid may have been incorported to 


adjust pH during manufacturing), cI-»robutanol (chloral deriva- 


tive), mannitol, boric acid and exsiccated sodium phosphat® =q - 


The Ophthalmos Divisicn 
AYERST LABORATOR ES 
New York, N. Y. 10017 7742 





Santa 

Monica 

ee Fee 
Medical 

Center 
Intraocular Lens 


Implantation 
Course 


The oldest continuous implantation 
course in the United States 


Binkhorst Principle Lenses 


Choyce Mark VIII 
Anterior Chamber Lens 


Feb. 2-3 April 6-7 June l-2 


Aug. 3-4 Oct. 5-6 Dec. 7-8 


Observation Live Surgery 


Video Observation 
of All Techniques 


Pre- and Post-Operative Care 
Complications 
IOL Power Calculations 


Practice Session — 
Animal and Cadaver Eyes 


Retinal and Corneal Care with 
Intraocular Lenses 


Surgical Instrumentation 
Manual 


Faculty 

John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 
John A. Householder, M.D. 
C. Richard Hulquist, M.D. 
James F. Kleckner, M.D. 
Jeremy E. Levenson, M.D. 
Howard H. Stone, M.D. 
Murry K. Weber, M.D. 


Guest Lecturers 

John J. Alpar, M.D. 

Ralph D. Anderson, M.D 
Aziz Y. Anis, M.D. 

Robert Azar, M.D. 

John P. Beal, M.D. 

D. Peter Choyce, M.S 
Henry M. Clayman, M.D 
Robert C. Drews, M.D. 
Miles A. Galin, M.D. 

David A. Hiles, M.D. 

Henry Hirschman, M.D. 
Norman S. Jaffe, M.D. 
Marvin L. Kwitko, M.D. 
Malcolm A. McCannel, M.D. 
Bradley R. Straatsma, M.D. 


Check one Fee: $600 Residents and military: $300 Lunch and amenities included 
Cancellation: $50 Non-refundable service charge 
1979 Approved for 16 units continuing medical education credit 
[] Feb. 2-3 CMA and AMA, Category 1 
L] April 6-7 Name Phone 
[] June 1-2 
[] Aug. 3-4 
[] Oct. 5-6 C^ Ven I A EORNM 


L] Dec. 7-8 Make check payable to Santa Monica Hospital Medical Center 
and mail to Jeanne Harris 


Charlie Ruggles Ophthalmology Department 


santa Monica Hospital Medical Center 
1225 Fifteenth Street Santa Monica, California 90404 (213) 451-1511, Ext. 2148 


Address 
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E Your patients place their trust in your 
pac A professional competence. You rely on the 
capabilities of your instruments to aid you in 

diagnosis and treatment, — 

The BAUSCH & LOMB Keratometer, the Model 3 
70 Vertometer, the Greens' Refractor, the : 
Copeland Streak Fetinoscope and the 
AUTO-PLOT Projection Tangent 
Screen are among the products 

that have established the Bausch & 
Lomb reputation for unexcelled 
quality and dependability during 
over 80 years of ophthalmic 
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` instrument manufacturing. 2 
For detailed product information ^ 

use the coupon below. | E 
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Fest BAUSCH & LOMB (gy) 
Scientific Optical Products Division 
Dept. 6606 
Ld 1400 N. Goodman Street 
Rochester, NY 14602 » 
P 
J un 
In Cacada Pa 
Bausch & Lomb Canada, Ltd. SOPD Á 
2001 Leslie Street 4 
a Don Milis, Ontario. Canada M38 2M3 rs 
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Keeler introduces some brilliant performers: a line of Halo- 
gen-illuminated ophthalmoscopes and 3.5V retinoscopes 


for brighter, more intense illumination. And a newly-de- 


signed Lift-a-Lite source to power them. 

PRACTITIONER OPHTHALMOSCOPE 

The addition of Halogen illumination provides even greater 
capability with this high-performance instrument. The spe- 


Cially-designed optical system provides clear, glare-free vi- 


sion, with minimal peripheral shadow and an unsurpassed 


view ofthe macula. The Practitioner also features three aper- i 
ture controls to allow eccentric fixation, macular and wide- ': 
angle study. Lens powers range from + 29D to —30D in 1D — 
steps, and a fingertip auxiliary lens control conveniently | 
regulates the + 20D, -10D and -20D powers. The Prác- 


titioner's streamlined head design insures easier manipula- 
tion and better observation at the periphery: ^ . 
Halogen illumination is also furnished with Keeler's high- 
performance Specialist Ophthalmoscope. The Specialist in- 
cludes a wider lens range ( -- 44D to —45D in 1D. steps), as 


well as a six-beam selector capable of wide-angle, inter- . 


mediate, red-free, macular, slit and fixation examinations. 
Both the Practitioner and Specialist ophthalmoscopes are 
available with cord, battery or rechargeable handies 
STREAK RETINOSCOPE 

With new 3.5V illumination, Keeler's Streak Refinossting 


provides the doctor with a powerful, high-intensity streak ` | 


long enough to intersect trial frame or refractor unit axis 


scales. The focusing movement of this unique instrumental ` 
lows for plane and concave mirror vergences, and permite ee 


smooth, continuous rotation through dta sat 
POWER SOURCES 


- Keelers Halogen and 3.5V instruments can be powered hh 
` from anew, wall-mounted Lift-a-Lite unit, or from convenient 
single-well wall recharger or double-well. desk charging 


models. 


P 


Make Keeler your Halogen | Connection. Call or write for Ht 
complete details. T 











456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia * New York ~ Boston + Los Angeles Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in als call setae * All products serviced in Broomall, PA 
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A CHRISTIAN OPHTHALMOLOGICAL ; 2 
MEETING 4 
La Mansion Hotel et 
San Antonio, Texas A E 
June 21-23, 1979 us 


Doctor. we believe there is a definite need for a good scientific ophthalmological meeting based on a sound Christian 
approach. You and your wife are invited to the third eye meeting combining papers on the following: , 


(1) Ophthalmology ’ 
Ophthalmic Pathology — J. Donald Gass, M. D. ° 
Neuro-ophthalmology — J. Lawton Smith, M. D. ` 


Anterior Vitrectomy 

in Management of 

Complications of 

Cataract Surgery — John Shock, M. D. 

Retina — William Jarrett, M. D. 

Biblical Ophthalmology— Jack C. Cooper, M. D. 

(2) Walking by Faith, 

Not by Sight — Walt Henricksen, 
Christian Counselor to 
Business and Professional 
Men and Women 
Colorado Springs, Colo. 


Please urge your wife to come. A full program is planned for her with Bible teaching, and complete facilities will be 
provided ‘or children of all ages. We want to emphasize that members of all faiths are sincerely invited. Registration for 
practitioners is $175.00 per family. Fellows, residents, medical students, and medical missionaries is $25.00. For room 
reservations write: La Mansion Hotel, P. 0. Box 198, San Antonio, Texas 78291. 


To register for the meeting, make checks to "CMS-ACOM" and mail to: Christian Ophthalmological Meeting, 3707 Gaston Avenue, Suite 
722, Dallas, Texas 75246. Thank you! 
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Manhattan Eye, Ear & Throat Hospital 
presents a post graduate course in 
Ultrasonic Examination 


Contact B-Scan 
including 
Simultaneous A-Scan Methodology 


—Instruments 
Bronson—Contact B-Scan 
Coleman—Ocuscan 
Charles— Ultrascan 

—Faculty 
Nat Bronson, M.D. 
Jack Coleman, M.D. 
Yale Fisher, M.D. 
Jack Kenerrall, M.D. 
William Regan, M.D. 
Jim Schutz, M.D. 

Ed Tryner, M.D. 
Norman Pickering 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes, itself when current flows. No puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 


(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


William Farkas f Clinically tested (copy on request). 
/ 
Mary E. Smith ‘if PERMA TWEEZ & ATTACHMENT 22.95 
—Contents February 16,17, 1979 $ 
k an intensive course in contact O Invoice after 30 days 
B-scan technique using 3 N O Check enclosed 


contact scanners and including 

simultaneous A-scan methods 
Emphasis will be placed on the concepts of real time, grey 
scale, and 3-D thinking. 
Apply to course director—Dr. Yale Fisher—Ultrasound 
Clinic, Manaattan Eye, Ear & Throat Hospital, 210 E. 64th 
Street, New York, New York 10021 
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30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AC-105 é 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 . 


DR. 
STREET 
C/S 








... the chronically ill ... the elderly 





... those on oral contraceptives ... those on diuretics 


..are not always 


a matter of human nature. 


Certainly, tears are usually just a part of 
human nature. But not always. Sometimes they are 
uncomfortably absent. A variety of patient types 
are often found deficient in their tear production. 
The chronically ill, the elderly, those on oral con- 
traceptives and diuretics are typical examples. Thus, 
human nature needs a little help. Liquifilm® Tears 
can provide it. 

Liquifilm? Tears soothes, lubricates and pro- 
vides long-lasting comfort to the irritated, dry eye. 

Liquifilm? Tears has a human tear quality to it. 
It's a gentle substitute for the real thing. Formulated 
«n the same viscosity range as human tears, Liquifilm® 


Ligquifilm .. i 
iquifilm 2- 
www fears 


also nearly duplicates the surface tension of natural 
tears. It's washout resistant and won't blur your 
patient's vision. Thus, fewer instillations, more econ- 
omy and more comfort. 
Liquifilm® Tears protects the lipid layer of 
human tears and doesn't interfere with 
_ the regeneration of corneal epithelium. 
i So when tears don't come natu- 
[ rally because of age, medication or 
Se, disease, recommend the ocular lubri- 
cant... Liquifilm® Tears. 


AHERGAN 
Pharmaceuticals, Inc., Irvine, California 92713 


N 





Its only human nature. 
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Jere bringing the future clearly in sight. 








Nowavith two complementary optical products. Our Corneal > 
Endothelial Microscope. And our IntraOcular Lenses. z 

Our Endothelial Microscope System brings the Y 
present and future health of the cornea clearly in 
sight with more special features than any other system. 

It's the only one available with an electronic digital 
pachometer that automatically computes and displays 
corneal thickness for information about 
the present health of the cornea. 

[t lets you view and photogr aph the 
endothelium to help in assessing the future 
health of the cornea. 

A special reticle in the eyepiece superim- 
poses a precision grid on each photograph, Hee easy 
counting and calculating of endothelial cells in cells/mm? 

And our special electronic printer records corneal 
thickness at the precise location _ 
each photograph is taken. " 

Plus theres a quartz 
halogen light 
source for brighter, 
clearer viewing. 

And a rugged, 
solid-state power 
supply with a flash 
recycling time of less than 3 seconds. 

Our Corneal Endothelial 
-Microscope System. Superb corneal 
' viewing and photography are now 
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The result ` 


is Intra- 


Our IntraOcular Lenses. BB 
Precision-designed and 


lathe-cut of Perspex CQ. . Ocular lenses 
We ve worked ' that took 

slowly and carefully f longer to 

in designing our Intra- Ñ develop but as- 


Ocular lenses. Sh ur m $ p sure you the quality 


That's because we that is so essential. 


wantec to be sure of just the Taking care takes time. 
right design. The right materials. For more details on our Endothelial 
The right manufacturing process. Microscope System and IntraOcular 


There can be no cutting corners — Lenses? just call us direct or write to: 


when it comes to care in fabrication. xi _ 
) H -S C rati 
Thats why our IntraOcular lenses MEDICAL Tal i of S Ne, aie 
de by JV | hi d Hospital Supply Corporation 
are Made Dy a precision iathing an OPTICS 


NS a 1402 East Alton Avenue 
polishing process. Irvine, California 92714 


And why they're fabricated from CENE? oh be Fane COSA oR 


Perspex CQ polymethylmethacrylate. 


And use D ;xvpropylene loops. Were working to bring the future clearly in sight. 


“INTRAOCULAR LENSES ARE INVESTIGATIONAL DEVICES, LIMITED BY UNITED STATES LAW TO INVESTIGATIONAL USE. 
FOR DETAILS CN OUR CLINICAL INVESTIGATION PROGRAM, PLEASE CONTACT JOANN BASABE, MANAGER, CLINICAL PROGRAMS. 
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= |  . aselection of 
E NEW titles from 











P| For ophthalmologists who demand 
E medical excellence and clinical 
| relevance from their books — 





Ei - ANTERIOR SEGMENT FLUORESCEIN ANGIOG- 
€ dna Willi RAPHY. Michael H. Kottow, MD. The first major review of 
ES -- | ams current world literature (including previously unpub- 
E. y» PAESI . . lished research) on this important subject. An outstand- 
TET M & Wilkins ing collection of illustrations (some full color), solid 
ES technical information on the best way to perform this 
es t examination, and a multitude of documented cases offer 
P n the ophthalmologist a good working knowledge of 
Et anterior segment angiography. 1978/286 pages! 
Ev 710 illustrations (including 6 color)/$37.50 
E 4 
= LL 
E THE MACULA: A Comprehensive Text and Atlas. 
Ee Lawrence A. Yannuzzi, MD, Kurt A. Gitter, MD, and Howard 
A Es | CONTACT LENSES: A Clinical Approach to Fitting. Schatz, MD. Some of the brightest and most talented 
Mac Robert H. Hales, MD, FACS. This one book covers hard, practitioners in the field today present the ophthalmo- 
bo | soft, therapeutic, gas-permeable, Ocusert, and intraocu- scopic, diagnostic, and therapeutic aspects of the more 
EG] lar lenses in a clinically oriented "how-to" approach common maculopathies. There is strong emphasis on 
Et based on actual office practice. Anatomy, physiology, fluorescein angiography as a key to better understancing 
ees optics, and lens materials are discussed as they pertain to the pathophysiology of macular disease and treatment, 
E clinical contact lens work and unique clinical flow- and as an aid to the clinician in developing a rational 
Em b= diagrams help the practitioner select the proper kinds of approach to argon laser photocoagulation. Well- 
oo contact lens and refit lenses. Contact Lenses is the most organized and highly illustrated. 1979/424 pages/ 
hea complete book in its field and indispensable in office 405 illustrations (including 30 full-color 
E practice. 1978/261 pages/137 illustrations/$24.50 illustrations) /$75.00 
"m 
pe “Se OPHTHALMIC PLASTIC SURGERY FOR THE GEN- 
EX 2 ; MICROSURGERY OF THE VITREOUS: Comparisons ERAL OPHTHALMOLOGIST, Murray A. Meltzer, MD, 
EL of Instrumentation, Techniques, and Philosophies. FACS, Designed especially for the general ophthalmolo- 
Ew | Richard M. Klein, MD, FACS and Herbert M. Katzin, MD, gist, this is an efficient, no-nonsense handbook of 
Eo FACS. With an unbiased and integrated approach, the procedures to be employed when dealing with common 
Bc authors cover all of the important differences in surgical problems associated with surgery of the lids and adnexa. 
P. Ax philosophy and instrumentation among the various The straight-forward narrative covers the most common 
EU C schools in vitreous surgery. Especially helpful are clinical surgical problems encountered with blepharoptosis, 
A and technical comparisons of all commercially available entropion, ectropion, removal of small lid tumor anc lid 
E vitrectomy instruments and the consistent format and reconstruction, etc. Illustrated, easy to follow and use, 
p precision of the supporting illustrations. So thorough this is an excellent presentation of the modern pro- 
¥ and timely, readers will find information in this volume cedures for various problems that should be within the 
E j that is nowhere else in print. 1978/165 pages / surgical repertory of the general ophthalmologist. 
x 75 illustrations/$25.00 1979/96 pages/149 illustrations/$18.95 
aee AdYTWRVTURTIATAERILSUVEA AR, SUE Sole diit kW uideo Ea D» e qeac v alg. o» cJ be. S 3/ D MICS )aqUAR Vu e sv ae 4 Ale lw do». Veo © 
E. Please send me: 
^ ANNE O Hales: Contact Lenses (3850-8) $24.50 
M | O Klein: Microsurgery of the Vitreous (4654-3) $25.00 All orders sent on 20-day approval. Price subject to change 
, "| O Kottow: Anterior Segment Fluorescein Angiography without notice. Maryland residents please add 596 sales tax. 
E. (4757-4) $37.50 TOLL-FREE TELEPHONE ORDERING (9 am-4 pm) 
4g i O Meltzer: Ophthalmic Plastic Surgery (5950-5) $18.95 call 1-800-638-0672. Maryland residents call collect: 528-4221. 
em} O Yannuzzi: The Macula (9322-3) $75.00 
B O Check enclosed O Billme O VISA O Master Charge 
i name card # expiration date 
y a 
ee ]* address 





city state zip b 


4 Williams & WilKins Dept. 238 P.O. Box 1496 Baltimore, Md. 21203 
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~The Eye Computer lets: ids be seen | 
without being heard. 








Little people love the Dioptron® II Computer can be, word gets around fast. 
Eye Computer more than anybody. Because And thats when you'll be hearing a lot F 
its fast, tun and requires no response at from brothers, sisters and parents. When they 
all. An entire examination can be completed ask for the Eye Computer by name. | 


in just half a minute. Long before your 
youngest patients become fidgety or cranky. 
And you lose your patience. 

Favorite tricks like memorizing eye 













Ove COMPUTER 


— — — — — — — — — —À —À — — — : 
charts and constant blinking are Yes, Coherent, | 
no problem either. Because each | want more facts on the Eye Computer. | 
examination is totally objective and MY NEDES ata S eM CU | 
each blink is automatically com- | "3 
ensaled for during the measuring Nacia 1 
9 tim Even young hyperopes are HOSBHU camla | 4 
*accurately refracted using Address | , B. 
_ the Eye Computer's special City Be 
~ Auto-Fog"" technology. State Zit [2 E 
E 


Fact is, once a few kids 4 
' | 0-11/78 Telephone ————— ee p d 
have discovered how fun the Eye ALE PINE IRS ONUS EGRE RI E 


COHERENT 


MEDICAL DIVISION $ 
> 3210 Porter Drive, Palo Alto, CA 94304 


= Phone: 415/493-2111 N 
è e 
: '97 


DIOPTRON?* and Eye Computer™ are registered trademarks for the Vv 
automatic objective refractor manufactured by Coherent, Inc e 1 
4 
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MA UPDATE 





AMA services 





SERVICES 


AMA Insurance Programs—The AMA offers an outstand- 
ing portfolio of insurance protection designed specifically 

‘for AMA members and their families. These group plans 
provide substantial coverage at a cost considerably lower 
than what you would have to pay on an individual basis. 
The programs include: 


Group Life Insurance — Available in amounts of $25,000, 
$50,000 and $100,000 with broadened accidental death 
and dismemberment coverage. (Texas excluded). Pre- 
miums for physicians 31 to 40 years of age, for example, 
are: $75 a year for $25,000; $150 a year for $50,000 and 
$300 a year for $100,000. New members under age 36 
who apply within 90 days of membership may obtain 
$25,000 of insurance merely by giving identification de- 


tails and paying the premium. 
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Excess Major Medical. Provides up to $1 million for each 
insured member of your family over and above a deducti- 
ble of your choice ($15,000, $20,000 or $25,000). For the 
$15,000 deductible plan the premium for an individual 
under 40 can be as low as $41.40 for an entire family. 


Disability Income Insurance. Provides benefits for dis- 
abilities, resulting from both accidents and sickness, of 
$500 to $3,000 a month. Benefits are payable for life (if 
disabled prior to age 50) or to age 65 or 70, depending on 
your plan. 


“In-Hospital” Insurance Plan. Plans of $50, $75, or $100 a 
day are available. Premium for the $50 a day plan for 


* members between 35-50 is just $27.50 twice yearly. 


" Accidental Death & Dismemberment Plan. $100,000, 


$200,000 or $300,000 of protection is available for mem- 
bers coverage. Cost is only 60€ per thousand per year. 


Office Overhead Expense Program. Pays up to $5,000 
‘monthly to reimburse office overhead expenses during 
the doctor's absence due to accident or sickness disability. 


For complete details on the AMA insurance program, 
gircle A on the Reader Information Card. 


/ e é 


PUBLICATIONS 


New Physician’s Cost Containment Checklist — The 
AMA's Department of Professional Review has developed 
a physician’s cost containment checklist that lists more 
than 30 suggestions for physicians to consider in attempt- 
ing to hold down the cost of health care in both the hospital 
and office setting. The checklist covers such areas as: 
practice management techniques, optimal use of physi- 
cian services and time, and the role of the physician as 
a cost containment catalyst in the community. Copies 
are free. Write: AMA Order Dept., RO. Box 821, Monroe, 
WI 53566. 


New 1978-79 Directory of Resi- 
dency Training Programs — Pub- 
lished in September 1978, this annual 
Directory (The Green Book) contains 
information of importance to those 
concerned with graduate medical 
education. It lists all Residency Pro- 
grams for each specialty which were 
accredited as of June 30, 1978. In 
addition, the Directory contains the “Essentials” fora  * 
program to be accredited in each specialty, the "Require- 
ments for Certification" in each specialty, and summary 
licensure information. OP-380. $4.50 per copy. To order, 

see "Ordering Information" section. 





Guides to the Evaluation of Permanent Impairment — 
This AMA publication contains a series of practical guides 
for the rating of physical and mental impairment of all 
systems of the body. It will assist you in discharging your 
responsibilities to patients seeking benefits from agencies 
and programs serving the disabled. Each guide provides 
recommended percentage values related to the criteria 
given. Numerical values offer a practical means of ex- 
pressing and calculating the extent of permanent impair- 
ment and encourage accurate, equitable, and uniform 
evaluation. OP-298. $10 each. To order, see "Ordering 
Information" section. 
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NEWSLETTER N 


Legislative Roundup — Published weekly while Congress 
is in session by the AMA's Council on Legislation, this 
four-page newsletter summarizes important actions by 
the Congress and the Executive Agencies that affect the 
health care delivery system. State legislative develop- 
ments are also covered. A one year subscription (one 
session of Congress) is $25, a two year subscription (two 








"5. 


-— 


sessions) is *40. Tc subscribe, write: Legislative Round- 
up, AMA, 535 N. Dearborn St., Chicago, IL 60610. Please 
enclose payment. 


MEETINGS 


CME Weekenders for 1979— 
During 1979, the AMA will spon- 
sor 21 regional continuing medi- 
cal education meetings around T 
the country. These CME Weekenders are either two- dial 
(Saturday and Sunday) or three-day (Friday to Sunday) 
meetings. Many of the three day meetings will be held in 
some of America’s most interesting and beautiful cities 
and resorts, offering you the opportunity to combine your 
CME with some well-earned relaxation and recreation. 
Each meeting features a wide variety of high quality, 
well-designed Category 1 courses of interest to most 
physicians. 

CME Weekender Meetings from Spring to early 
Fall, 1979, are as follows: 


e Dallas, TX, May 2-6 

e Savannah, GA, May 19-20 

* Lake of the Ozarks, MO, June 1-3 
e Minneapolis, MN, July 21-22 

e Salt Lake City, UT, July 27-29 

e Madison, Wl. Aug. 25-26 

* Williamsburg, VA, Sept. 14-16 

e Huron, OH, Sept. 27-30 

e Honolulu, HL Oct. 22-26 

e Rochester, NY, Oct. 13-14 


For further information, circle B on the Reader Infor- 
mation Card, and indicate the Weekender in which 
you are interested. 


Hospital Medical Staff Leadership Seminars—The medi- 
cal staff's role in hospital decision-making is examined in 
these AMA seminars developed specifically for medical 
staff personnel. Topics covered include: responsibilities of 
the medical staff and the hospital governing board, the 


. Mis influence in improving public relations, and a review 


of JCAH standards. For details, circle C on the Reader 
Information Card. 


Petient Safety Seminars — These two day seminars are 
designed to increase practicing physicians' awareness of 
malpractice insurance, patient safety, and medical liability, 
and to increase physicians' knowledge of factors that may 
contribute to the risk of a malpractice claim in an indi- 
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publications, and meetings of importance to the practicing physician ts 


vidual physician-patient relationship. For further informa- ` 


tion, circle D on the Reader Informatioh Card. 


Enhancing Your Financial SHills 
Workshops — The purpose of these 
one-day workshops is to introduce 
physicians and their spouses to the 
tools and concepts needed to make 
sound financial decisions. Topics in- 
cluded are: newest budgeting tech- 
niques, investment strategies, insur- 
ance requirements, real estate investments, and the basic 
principles of tax and estate planning. For more informa- 
tion, circle E on the Reader Card. 


Closing a Medical Practice Workshops — Designed to 
inform physicians and their spouses of the considerations 
in planning for retirement, and closing a practice due to 
death, retirement, or a move. Includes: the philosophy of 
retirement, when to start getting personal affairs in order, 
winding down for retirement, and how to sell a medical 
practice. For further details, circle F on the Reader Infor- 
mation Card. 


ORDERING INFORMATION — Tc order publications 
listed above, indicate title, OP number, and quantity de- 
sired. Please enclose payment (payable to AMA) with your 
order. Mail to: Order Dept., AMA PO. Box 821, Monroe, 
Wisconsin 53566. 
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READER INFORMATION CARD 


Dept. Update/Ophth 
American Medical Association 
535 N. Dearborn St./Chicago, IL 60610 


Please send me complete information or the following 
(please circle): 


A AMA Insurance Programs 

B CME Weekenders(location —  — ^ 
C Hospital Medical Staff Leadership Seminars 

D Patient Safety Seminars 

E Enhancing Your Financial Skills Workshops 

F Closing a Medical Practice Workshop 


Name 
Address 


City/State/Zip 
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MICRO -SHARP 


SYSTEM 75 


BEAVER INC. 
480 TRAPELO ROAD 
BELMONT, MASS. 02178 





- 


= = 5 = ow "Pc = rt be oe ite dee en ner Ay F CURSUM AG Ne TF i nts tae Top INg E Toa. at dak oad TA MEIHRP GOD Ae e ae "wc =P err. = 2 Vr€-— "AT 
l TURA. Set d aT A CIEL "S D UE ATR E NN LINT SA 3 n M Ws a M UNES P DLE TS FESTUM 
( xep v > ce à ro. 7 "= Me E NA oa " 4 . r D 
- k^ r D » 4s af 
Hpi 
4 
Sa 
52422 


ANTERIOR AND POSTERIOR 
INTRAOCULAR MICROSURGERY COURSES 
FEATURING THE S.I.1.E. INSTRUMENT 


Sponsored by 
The Retina Service of 
The Wills Eye Hospital and Reserve Institute, | c 
Thomas Jefferson University Medical Center, Philadelphia, PA. 1 


Faculty Guest Faculty 
William H. Annesley, M.D. Robert Lewandowski, M.D. 
Jay L. Federman, M.D. Donelson R. Manley, M.D. 
P. Robb McDonald, M.D. William H. Ross, M.D. 
Lov K. Sarin, M.D. M. Madison Slusher, M.D. 
Jerry A. Shields, M.D. Harold Weiss, M.D. 
William S. Tasman, M.D. Joseph Calhoun, M.D. 

Anthony Caputo, M.D. 
Guy Chan, M.D. 

Malvin Dougherty, M.D. 
Brian Leonard, M.D. 


WHEN: Weekend Courses remaining for 1979: March 24 & 25 


WHERE: THE WEEKEND COURSE WILL BE OFFERED IN PHILADELPHIA AT THE WILLS EYE HOSPITAL ON A FOUR 
TIMES A YEAR BASIS. 


REGISTRATION FEE: $350 (Checks payable to Retinal Course Account) 





LIMITED ENROLLMENT: 20 Participants-Registration Fee must be paid 30 days prior to the course. | 3 


THE AGENDA: HIGHLIGHTING THE ONE-INCISION, ONE-INSTRUMENT TECHNIQUE FEATURING THE S.I.T.E. 
INSTRUMENT. Instruction will emphasize: basic surgical techniques, selected indications, results, | ^ 
complications and management of complications. A segment of the course will emphasize the 
operation, functions and maintenance of the S.l. T.E. Instrument itself. Instructional methods 
included: Videotape, didactic lectures, live demonstration, animal surgery and discussion 
periods. 


fi REGISTRATION: For detailed information, call: E 


Jay L. Federman, M.D., Course Director 


P. Retinal Services, Wills Eye Hospital Ac 
1601 Spring Garden Street ° 
? Philadelphia, PA 19106 . 7 


Or Call: (215) 972-6359 


TEAM ORIENTATION IS AVAILABLE FREE OF CHARGE. A special in-service program will be provided 
for one of your auxiliary operating room personnel so that he or she is also familiar with the 
various surgical procedures and the ease @f care and maintenance of the modular design S.I.T.E. 
instrument. N 
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PRESBYTERIAN HOSPITAL OF PACIFIC MEDICAL CENTER 
ANNUAL POSTGRADUATE CONFERENCE 


June 14, 15, 16, 1979 
Golden Gateway Holiday Inn (Free Parking) 
: San Francisco 


EOS HIGHLIGHTS OF 
MODERN 
OPHTHALMOLOGY 


Cataract surgery: new techniques; intraocular lenses 

Diagnosis and treatment of macular disease 

Ophthalmic endoscopy 

Glaucoma: new methods in diagnosis and treatment 

Advances in the treatment of ocular infection 

Up-to-date information on fluorescein, vitreous surgery, and malpractice 
New and rediscovered techniques in strabismus 

Modern treatment of corneal disease 

Cryosurgery for lid problems 

Plastic surgery: new techniques 


FACULTY 

Gilbert W. Cleasby, M.D., Chairman John L. Norris, M.D. 
Jerome W. Bettman, M.D. Alan B. Scott, M.D. 

John C. Cavender, M.D. Bruce E. Spivey, M.D. 

Byron H. Demorest, M.D. Robert L. Stamper, M.D. 
Wayne E. Fung, M.D. William B. Stewart, M.D. 
Kenneth J. Hoffer, M.D. David W. Vastine, M.D. 
Leonard J. Martin, M.D. Robert G. Webster, Jr., M.D. 


——————————————————————————————— — — ———— —— M 
Category A credit for the American Medical Association Physician Recognition Award and the 


California Medical Association Physician Certification Program in Continuing Medical 
Education. (16 hours credit) 
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REGISTRATION 
[] Highlights of Modern Ophthalmology (fee $225.00) 
[] Residents and Fellows (fee $100.00) 


June 14-16, 1979 





Name 
M.D. 
Name 
(As you wish it on your badge) 
EE Ded Lr cgo jen o. 2 NAE oli. to E 
Number Street * is 
City State Zip Code 
e Check made payable to PACIFIC MEDICAL CENTER should accompany this application to: 
Continuing Education 
Pacific Medical Center 2 
P.O. Box 7999 à 
San Francisco, CA 94120 e 
: ^ 


Merck Sharp & Dohme announces: a 


asignificant advance . E 
in the topical treatment . 

of chronic open-angle 
glaucoma... 


MSD 
MERCK 
BONME : | 
loire. quindi Me a new level of patient comfort and convenience 
r roing Inrormation, * 
~ hi adierisement a new level of efficacy and safety 
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Timootic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


significantly more effective than pilocarpine or 
epinephrine with fewer and less severe side effects’ 


e little or no change in pupil size 

@ little or no blurring of vision 

€ no dimming of vision...no night blindness 
€ little or no effect on tear production 

e little or no hyperemia 


€ simple “‘one-drop”’ b.i.d. dosage \ 
(may encourage long-term compliance) 


TIMOPTIC™ (Timolol Maleate, MSD) is contraindicated in patients who are NX 
hypersensitive to any component of this product. : 


Occasionally, mild ocular irritation has been reported. 


Sufficient clinical data have not been obtained to show safety or efficacy in 
narrow-angle or angle-closure glaucoma. 


"Based on controlled multiclinic studies, evaluating over 1,000 patients. 
Data on file, Meyck Sharp & Dohme. For published articles from the 
Clinical studies on TIMOPTIC,™ please see last page of this advertisement. 


anew level of patient comfort — 
and convenience 


In clinical studies—a much lower incidence of 
ocular discomfort than with pilocarpine or epinephrine 


Percentage of Patients 
30 eQ 50 


NR 
© 


Symptoms 10 


Burning 


Tearing 





Foreign Body Sensation 
Smarting 


Itch ng 





Brow Ache 


Photophobia 





Sore Aching Eyes 


Dryness 





Blurred Vision 





Headache 





ees No Treatment N = 798-909 sam pilocarpine N = 167 
uem TIMOPTIC™ N = 489-600 ewe epinephrine N = 142 


Adverse effects commonly caused by pilocarpine and 

epinephrine as reported in the literature— 

rarely encountered with TIMOPTIC " (timolol Maleate, MSC) 
Drug-induced Adverse Effects 


f pilocarpine TIMOPTIC " epinephrine TIMOPTIC " 
(in clinical studies) (n clinical studies) 
Lewenemess | ronerepered | canuncivatimtaton | re 


E F spasm of none reported hyperemia rare and mild 
accommodation 
* . 
shallowing of the none reported macular edema mone reported 
di anterior chamber in aphakic patients 


night blindness and none reported pigment deposits on mone reported 
dimming of vision lid margins and 
conjunctiva 
DOHME 3 
| ciliary and rare and milel 


. Prescribing Information, 
m, Dleass see last page With TIMOPTIC " slight reduction of the resting heart rate has been observed in some patients. 
OT Ts advertisement Local hypersensitivity reactions have occurred rarely. ° 


































Timootic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 





® Fast onset of action (usually within ‘/2 hour) 


® Based on clinical studies of 638 patients maintained on therapy 
from 14 to 477 days: 
approximately 76% (485 of 638) of patients satisfactorily managed 
(IOP less than 22 mm Hg) on TIMOPTIC " alone 
approximately 93% (593 of 638) of patients satisfactorily managed 
with TIMOPTIC " alone or administered concomitantly with other 
antiglaucoma agents 


® No evidence of diminished responsiveness reported in 102 patients 
treated for at least two years 


€ Absence of miosis may facilitate visualization of optic disc and 
n evaluation of visual fields 


9 Usually well tolerated ` 


® Produced fewer and less severe side effects than either 
pilocarpine or epinephrine 


e. TIMOPTIC " should be used with caution in patients with known contraindications 

° to systemic use of beta-adrenergic receptor blocking agents. 
Patients who are afready receiving a beta-adrenergic blocking agent orally should be 
observed for a potential additive effect. 


e 4 ed 








l MSD 


f 





HARPS 
ONME 


For a brief summary of 


Prescribing infcrmaton. 


à please see las: pace 
~ Of tus advertisement. 


In multiclinic studies, TIMOPTIC " (Timolol Maleate, MSD) 
reduced IOP in proportionately more patients 








Pilocarpine 32% (24 of 76) 








Epinephrine 42% (39 of 92) 





96 of patients with IOP reduced to less than 22 mm Hg (p<0.01) 


In all clinical studies, therapy with TIMOPTIC "resulted in 
fewer dropouts* than with pilocarpine or epinephrine 


TIMOPTIC " 6.7% (35 of 520) 





Pilocarpine 26.5% (39 of 147) 





Epinephrine 40.396 (52 of 129) 





Data include patients participatingein clinical studies lasting 14 to 477 days. 


bd 
* Dropouts are defined as patients whose IO? could not be reduced to levels 


In comparative clinical studies—significantly more 
effective than pilocarpine or epinephrine 


TIMOPTIC " 54% (48 of 79) 


TIMOPTIC ™ 69% (59 of 85) 


Data are derived from the final visit (week 17) in the multiclinic pilocarpine and 2pirsphrine 
comparative studies. These include patients who withdrew due to ineffective response or an 
adverse clinical experience. 


below 22 mm Hg, or those who withdrew because of an adverse clinical expe-ience. 


Timootic 


TIMOLOL MALEATE | MSD 
OPHTHALMIC SOLUTION 


significantly broadens 
the medical optionsin 
antiglaucoma therapy 





e Permits prolonged maintenance therapy—no evidence of 
tolerance reported In a clinical study of 102 patients treated for at least 
two years, there was no evidence of diminished responsiveness to TIMOPTIC ™ 


e Compatible with other agents Concomitant therapy with pilocarpine and 
other miotics, and/or epinephrine, and/or systemically administered carbonic 
anhydrase inhibitors, such as acetazolamide, can be instituted for the patient who 
needs reduction of IOP greater than provided by one drop of 0.596 TIMOPTIC " 
twice a day. Dosages above one drop of 0.5% TIMOPTIC " twice a day generally 
have not been shown to produce further reduction in intraocular pressure. 


* Helpful in the medical management of a broader range of patients 
In some patients who respond inadequately to maximum available drug therapy, 
the addition of TIMOPTIC " may result in satisfactory management of intraocular 
pressure, thus possibly postponing the need for surgery. 


‘ * Often effective in patients previously difficult to manage. ..such as, 
. working patients incapacitated by accommodative spasm produced by miotics, 
older patients with cataracts whose vision is impaired with miotics, patients with 
heavily pigmented irides whose response to pilocarpine is diminished, and aphakic 
— . patients who may develop macular edema from epinephrine. 


Since clinical studies in children have not been done, TIMOPTIC " is not 
recommended for use in children at this time. TIMOPTIC " has not been studied 
in human pregnancy. The use of TIMOPTIC " in pregnant women requires 

that the anticipgted benefits be weighed against the possible hazards. 





For a briefsummary cf 
^ Prescribing Information, 
ase s€e fellowing page. 


a beta-adrenergic blocking agent . 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


Dosage Guidelines: 


How to transfer from current therapy to TIMOPTIC" 
(Timolol Maleate, MSD): 


4 On the first day: continue with the agent(s) already being used and edd one drop 
0.25% TIMOPTIC " in each eye b.i.d. 


2 On the second day: discontinue the previously used agent(s) and continue with 
TIMOPTIC " in each eye b.i.d. 


How to add TIMOPTIC "to other agents: 
4 Administer one drop 0.2596 TIMOPTIC™ in each eye b.i.d.... while continuing with 
the agent(s) already being used. 


2 If a higher dosage of TIMOPTIC™ is required, substitute one drop 0.5% 
TIMOPTIC " in each eye b.i.d....while continuing with the agent(s) already being used. 


How to start patients on TIMOPTIC "': 


Usual starting dosage: 
one drop 0.2596 TIMOPTIC " 
in each eye twice a day. 











If clinical response 
is not adequate: 


Dosage may be increased (from the 

0.2596 solution) by changing to one 

drop 0.596 TIMOPTIC " twice a day in 
each eye. If the intraocular pressure is 
maintained at satisfactory levels, the 

dosage schedules may be changed to 
one drop once a day in each eye. Dosages 
above one drop of 0.596 TIMOPTIC " 
twice a day generaily have not been shown 
to produce further reduction in IOP 


Because of diurnal variations in intraocular 
pressure, satisfactory response to the 

once-a-day dose is best determined by 
measuring the intraocular pressure at different 
times during the day. 


In patients with a history of severe cardiac disease, 
pulse rates should be checked. « 


=. 


new 


for many patients—a significant | 1 
" advance for the reduction of elevated IOP | IC 
e in chronic open-angle glaucoma 


sin ocular hypertension (TIMOLOL reir 


e in aphakic glaucoma 


e in some patients with secondary glaucoma OPHTHALMIC SOLUTION 
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CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients who are hypersensitive to 
any component of this product. 
PRECAUTIONS: Should be used with caution in patients with known contraindications to 
systemic use of beta-adrenergic receptor blocking agents. These include bronchial asthma; 
sinus bradycardia and greater than first-degree block; cardiogenic shock; right ventricular 
failure secondary to pulmonary hypertension; congestive heart failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a history of severe cardiac 
disease, pulse rates should be checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be observed for a potential 
additive effect either on the intraocular pressure or on the known systemic effects of beta blockade. 

Sufficient clinical data have not been obtained to show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 
Pregnancy: TIMOPTIC has not been studied in human pregnancy. The use of TIMOPTIC in 
pregnant women requires that the anticipated benefit be weighed against possible hazards. 
Use in Children: Since clinical studies in children have not been done, TIMOPTIC is not 
recommended for use in children a! this time. 
ADVERSE REACTIONS: Occasionally, signs and symptoms of mild ocular irritation have 
been reported. Slight reduction of the resting heart rate (mean reduction 2.9 beats/minute, œ 
standard deviation 10.2) has been observed in some patients. Local hypersensitivity reactions 
have occurred rarely. 
Note: TIMOPTIC has been used in patients with glaucoma wearing conventional (PMMA) 
hard contact lenses, and has generally been well tolerated. TIMOPTIC has not been studied in 
patients wearing lenses made with materials other than PMMA. 
HOW SUPPLIED: 

TIMOPTIC Ophthalmic Solution, 0.2596 
TIMOPTIC Ophthalmic Solution, 0.5% 





M S D Both are available in 9- mi plastic OCUMETER® Ophthalmic Dispenser with a controlled drop tip. 
MERCK J8TMOI (DC 7046004) 
SHARP: For more detailed information, consult your MSD Representative or see full Prescribing Information. 


DOHME Merck Sharp & Dohme, Division of Merck & Co., INC., West Point, Pa. 19486. i. 


CLINICAL APPLICATIONS 
OF NEW DIAGNOSTIC PROCEDURES 


March 8, 9, 10, 1979 a 


Anatole Hotel ^ Dallas, Texas i 


PURPOSE : 
The multitude of new ophthalmological diagnostic tests now available is a*source of great 
confusion to many practitioners. The goal of this program is to present a meeting which 
vill explain these tests as simply as possible and suggest a logical apprcach to their 
utilization. 


FACULTY 
Eliot Berson, M.D., Boston William Hutton, M.D., Dallas 
Alan Bird, M.D., London Richard Lewis, M.D., Ann Arbor 
Frederick Blodi, M.D., lowa City John R. Lynn, M.D., Dallas 
Peter Bringewald, M.D., Dallas Ronald Michels, M.D., Baltimore 
Devron Char, M.D., San Francisco Karl Ossoinig, M.D., lowa City 
Steven Charles, M.D., Memphis John Sheets. M.D., Odessa 
D. Jackson Coleman, M.D., New York William Snyder, M.D., Dallas 
Edward Cotlier, M.D., New Haven Richard Srebro, M.D., Dallas 
Victor Curtin, M.D., Miami Gerald Tennant, M.D., Dallas 
Gery Fish, M.D., Dallas Albert Vaiser, M.D., Dallas 
H. MacKenzie Freeman, M.D., Boston George Weinstein, M.D., San Antonio 
Dwain Fuller, M.D., Dallas Lorenz Zimmerman, M.D., Washington D.C. 
TOPICS 


Presurgical Evaluation of Eyes with Cataracts and Other Opaque Media: ultrasonography, 
bright-tlash electroretinography, visually evoked potential, laser interferometry, standard 
metinal function tests 


-umor Evaluation and Management: fluorescein angiography, *P, ultresonography, 
timor skin testing, aqueous enzymology, enucleation—pros and cons 


Diagnosis and Management of Hereditary Fundus Disease: electroretinography, electro- 
eculography, dark adaptation, visually evoked potential, fluorescein angiography, genetic 
counseling, metabolic concepts 


PROGRAM DIRECTORS 
Doctors Vaiser, Snyder, Hutton and Fuller 


€PONSORED BY 

Betina Service, Presbyterian Hospital of Dallas 

Retina Foundation of the Southwest 

@phthaimology Department, the University of Texas Health Science Center, Dallas 


ACCREDITATION 
8-credit hours in Category 1 of the Physician's Recognition Award of the AMA 
FEE 
$250.00 
5125.00 (Residents with letter from Department Chairman) 
This fee includes the scientific program, 2 evening activities (private viewing of POMPEII 
AD 79 EXHIBIT at the Dallas Museum of Fine Arts with hors d'oeuvres, and a Texas 
tarbecue), and 2 luncheons. 


Spouses program includes POMPEII EXHIBIT, Texas barbecue, and specia! daily activi- 
tes—$75.00 


For further information please write or call: A. Webb Roberts Center for Continuing : 
Fducation, 3500 Gaston Avenue, Dallas, Texas 75246 (214) 820-2317 


"or registration make checks payable to A. Webb Roberts Center 


“xtra tickets for the POMPEII evening are available in limited quantities. 


- e 
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OCULOPLASTIC 
SURGICAL 
-` FELLOWSHIPS 


of the 
New York Medical College 
Westchester County Medical Center 


Pre/Post-op care 
Surgical Assistance” 
Liability Insurance 
Staff Appointment 
Artificial Eye Lab 
Clinic Responsibility 
Limited Funding 
Applications 1979 & 1980: 
Michael W. Dunn, M.D. 
Prof. & Chairman Ophth. 
New York Medical College 
1249 Fifth Avenue 

New York, NY 10029 
Inquiry: 

Ms. P. Tamkin 

c/o P. Guibor, M.D. 

630 Park Avenue 

New York, NY 10021 
(212) 734-1010 





Fellowship in neuro 
ophthalmology and or- 
bital diseases empha- 
sizing neuro ophthal- 
mic surgery July 1, 
1979, at the University 
of Pittsburgh, Depart- 
ment of Ophthalmolo- 
gy. Contact Dr. J.S. 
Kennerdell, Eye and 
Ear Hospital of Pitts- 
burgh, 230  Lothrop 
Street, — Pittsburgh, 
"Pennsylvania 15213. 
(412) 647-2209. 


If you’re looking 
for a new practice 
opportunity. . . 


look here 


American Medical Associotion 


Physicians 
Plocement 
Service 


Opportunity (7) 
Placement — 


Register 





This new AMA Opportunity Place- 
ment Register contains a description 
of over 4,000 available practice oppor- 
tunities. Each listing is a brief coded 
summary covering location, type of 
practice, area of specialization, and 
other data. Included are two indexes 
to assist you in quickly finding the 
most suitable opportunity. 


Fast turnaround -- The Register is 
mailed within 24 hours of receipt of 
your request. After receiving your 
selections of the practice oppor- 
tunities on which you want further in- 
formation, full-page computer print- 
Outs on each selection are sent 
within 10 days. 


Order your Register now -- Published 
quarterly by the AMA Physicians’ 
Placement Service, this Register is 
the only comprehensive national 
listing of new practice opportunities. 


AMA Physicians’ Placement Service 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 


YES, | am interested in a new practice 
opportunity. Send me the new AMA 
OPPORTUNITY PLACEMENT REG- 
ISTER, along with the registration 
form. 


Name 
Address e 


City/State/Zip 
S/J 


Prescribing Information 
CHLOROMYXIN 
(chloramphenicol-polymyxin ophthalmic 
ointment) 


Description 

Each gram of Chloromyxin (chloramphenicol- 
polymyxin ophthalmic ointment) contains 10 mg 
(1%) chloramphenicol and 5,000 units poly- 
myxin B (as the sulfate) in a special base of liquid 
petrolatum and polyethylene 

Actions 

Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from soluble 
RNA to ribosomes. Studies have shown that 
chloramphenicol is not absorbed in measurable 
amounts by topical application to the eye. Devel- 
opment of resistance to chloramphenicol can be 
regarded as minimal for staphylococci and 
many other species of bacteria. 

Polymyxin B sulfate is one of a group of basic 
polypeptide antibiotics derived from Bacillus 
polymyxa (B aerosporus) and has a bactericidal 
action against almost all gram-negative bacilli 
except the Proteus group. Polymyxins increase 
the permeability of bacterial cell wall mem- 
branes. All gram-positive bacteria, fungi, and the 
gram-negative cocci, Neisseria gonorrhoeae and 
N meningitidis, are resistant 
Indications 
Chloromyxin (chloramphenicol-polymyxin 


ophthalmic ointment) is indicated for the treatment 


of superficial ocular infections involving 

the conjunctiva and/or cornea caused by 
chloramphenicol- and/or polymyxin-susceptible 
organisms 

Contraindication 

This product is contraindicated in persons 
sensitive to any of its components 

Warnings 

Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 

Precautions 

The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms. including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken. 

In all except very superficial infections, the 
topical use of chloramphenicol should be sup- 
plemented by appropriate systemic medication 
Adverse Reactions 
Blood dyscrasias may be associated with the 
Systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported 
Dosage and Administration 
A small amount of ointment placed in the lower 
conjunctival sac every three hours, or more 
frequently if deemed advisable by the prescrib- 
ing physician. Administration should be con- 
tinued day and night for the first 48 hours, after 
which the interval between applications may be 
increased. Treatment should be continued for at 
least 48 hours after the eye appears normal? 

Total dosage of polymyxin, systemic and 
ophthalmic, exceeding 2.5 mg (25.000 unjts)/ 
kg/day should be avoided 
How Supplied 
N 0071-3082-07 Chloromyxin (chlorampheni- 
col-polymyxin ophthalmic ointment) is supplied 
sterile in ophthalmic ointment tubes of 3.5 g 
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PARKE-DAVIS 
Division of Warner-Lambert Company 
Morris Plains, NJ 07950 


PD-JA-2460-1 (6-78) 
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.. CHLOROMYXI 





chloramphenicol-polymyxin 
í ophthalmic ointment 4 


. Effectiveinsuperficial — 
conjunctival and corneal infections" — 


m Chloromyxin, a combination 
of chloramphenicol and poly- 
myxin, covers many gram- 
positive organisms, including 
staphylococci, and almost all 
gram-negative bacilli. 

m Works wel against Pseudo- 
monas aeruginosa, a danger- 
ous and opportunistic organism 
‘which grows better in the 
cornea than in any other known 





| medium + 
4 i. . 
Chloromyxin is preservative-free. 
"When caused by susceptible organisms 
tVaughan D, Asbury T: General Ophthalmology. ed 8 
Los Altos. CA, Lange Medical Publications, 1977, p 296 
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Please see prescribing information on preceding page. 
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Each gram of Chloromyxin Ophthalmic 
Ointment contains 10 mg (1%) chloram- 
phenicol and 5,000 units of polymyxin B (as 
the sulfate) in a special base of liquid 
petrolatum and polyethylene. 


Prolonged or frequent intermittent use of 
topical chloramphenicol should be avoided 
because of the possibility of hypersensi- 
tivity reactions, including bone marrow 


hypoplasia. e 

All gram-positive bacteria, fungi, and the 
gram-negative cocci, Neisseria gonorrhoeae . 
and N meningitidis, are resis:ant to poly- 
myxin B alone. And, all fungi are resistant to * NP 


chloramphenicol. Total dosage cf polymyxin, 
systemic and ophthalmic, exceeding 2.5 mg * 
(25,000 units)/kg/day should be avoided. ` 


PARKE-DAVIS 


Were re ady 


Marco has a trial lens set ready to fac the judg- 


ment of any jury, from that of veteran practi- 
tioners to that of students still in college. Ult la 
One example is the Custom Corrected Curve * 


Trial Set shown here, with the new all-aluminum 
Marco Custom Trial Frame. The Corrected Curve Trial Set is fully additive and color- 
coded for easy identification. Plus and Minus cylinder trays can be purchased sepa- 
rately with complete confidence that matching trays can be added in the future. And 
Marco's unique tray arrangement assures visibility of lens power markings, even 
when the tray is lying on a flat surface. 

For practitioners requiring a smaller selection, Marco has numerous other sets, all 
with a wide choice of corrected curve and full di- ! 
ameter lenses. The whole idea is to provide trial 
sets that meet today’s needs while allowing 
for tomorrow's expansion. 

For additional information on how you can 
custom order a trial lens set, contact the 
Marco distributor in your area. Then you 
be the judge... and jury. 


A M ^ = 
7/7, MARCO Marco: A Trial Set For Every Need 


1409 San Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 904/396-4210 





3lst ANNUAL 


WILLS EYE HOSPITAL CLINICAL CONFERENCE 
Oram R. Kline, Jr., M.D., Chairman 


March 1-2-3, 1979 
Marriott Hotel City Line Avenue Philadelpaia, Pa. 


Bedell Lecturer 
Norman S. Jaffe, M.D. 
Miami, Florida 


SYMPOSIA 
INTRAOCULAR LENSES EXTENDED WEAR LENSES 
Visual Results & Complications Kenneth Michaile, M.D., Moderator 
Norman S. Jaffe, M.D., Moderator Antonio Gasset, M.D. 
Turgut Hamdi, M.D. G. Peter Halberg, M.D. 


Oram R. Kline, Jr., M.D. Jack Hartstein, M.D. 
Steven P. Shearing, M.D. Harold Stein, M.D. 


John H. Sheets, M.D. 


WORKSHOPS 
Contact Lenses Malpractice Retina 
Cornea Neuro-Ophthalmology Strabismus 
Glaucoma Oculoplastic Uveitis 
Intraocular Lenses Refraction Vitrectomy 


A special PARAMEDICAL WORKSHOP is planned for Ophthalmic Assistants on Saturday, March 3, 1979 
from 9 a.m. to 12 noon. 


REGISTRATION INFORMATION 

Registration Fee: $85.00 for practicing Ophthalmologists 
$25.00 for Residents & Fellows 
$10.00 for Paramedical Personnel 


Forefurther information contact Jeanne L. Kiska, Conference Coordinator, 4132 Markland Street, PhiladelpFia, Pa 19124 


no refunds after February 15, 1979 
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. Haag-Streit Service 


...you owe it to your i 


~ 


Original Slit Lamp 900 


If you own an original Haag-Streit pro- 
duct, you are assured that the highest 
quality is built into it. The same is true 
for the service we provide. 


Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts and precision tools. It is staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From March through May 1979, we 
will be making service calls in Mon- 
tana, Idaho, Wyoming, Utah, Col- 
orado, South Dakota, North Dakota, 
Nebraska and Kansas. (Please reply by 
February 20, 1979.) 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you. 


Simply fill in the coupon and send it in, 
or give us a phone call and have your 
serial numbers handy. 


(If you don't own Haag-Streit instru- 
ments, isn't it time you did?) 


Which Haag-Streit 
instruments would 
you like to have 


serviced ? 





1 Slit Lamp - Goldmann No. .... L 


Comments as to functioning of instruments: 





2 Applanation Tonometer No. 870 


NE 2a mv RA 








3 Javal Ophthalmometer - 








4 Goldmann Perimeter 








Other Haag-Streit Instruments - 


Indicate best time for servicing; in so far as possible, we will comply: MOTU WETH FR SAT 
NAME - ^h. 
STREET 


























STATE 
(LE CABMETPITMCTE CELO E RORORIDIS IS S EERERE I i MCI NEN 





SERVICE, - 
INC. 


6, Industrial Park 
Waldwick, N.J. 07463 U.S.A. 
(201) 445-1110 


YOU CAN BECONFIDENT 
. WHEN YOU GIVE YOUR PATIENTS 
SAMPLES OF VISINE. — 








M oduxNaernalentsiothe benefits of Vsine* [70^  — — ti‘ ; 327 A — 5 elei | 
Eye Drops, we will now send you samples of Visine. a & 
Visine offers fast relief from minor eye irritation like VISINE professional samples On request 
that caused byglare, pollen, close work and air pol- 
lution. Visine resieves discomfort and itching quickly, 
and its vasoconstrictor (tetrahydrozoline) effectively 
removes hyperemia. 

‘when you provide Visine to your patients, you 


To receive free samples (twenty-four '4-oz. Visine Professional Samples) 


for your patients, just fill out the coupon below. e 


Name 
can do so with confidence because it has been Please Print * 
And Visine is already used by more people for minor q 
eye irritation than any other eye drop. Please have City 
your office mail the coupon, and we'll gladly supply 
you with professional samples of Visine for your use. ee OE ae Oc E 
Must include 


a e TE 
© 1978 Pfizer Inc Mail to: Visine Redemption Center, Leeming Division, Pfizer Inc., 


*NDA Clinical *10-878(1955'57). Additional NDA Clinical *10-878 (1961). 100 Jefferson Road, Parsippany, N.J. 07054 
Sutuibuent bsdbletlind Bficocy Stiles (8/72, 9/76, & 2/97). i Rm m uem cum m ER rie 


| 

| 

| 

| 

-—————— — —— eee ere | 
"oclo DM CURE a T uM YE WEIT Qeqom— xc | 
jh 

| 

| 

| 

| 


| 
| 
| 
| 
| 
| 
proven safe and effective in extensive clinical tests* | 
| 
| 
| 
| 
| 
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KRESGE EYE INSTITUTE 
of Wayne State University 
and 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE, 
DEPARTMENT OF OPHTHALMOLOGY 


are pleased to announce a 


SYMPOSIUM ON GLAUCOMA SURGERY 
honoring 
H. SAUL SUGAR, M.D. 


May 17-18, 1979 
Detroit Plaza Hotel 
Renaissance Center 

Detroit, Michigan 


PROGRAM DIRECTOR: Dong H. Shin, M.D. 
CO-DIRECTORS: Maurice Croll, M.D., & Robert S. Jampel, M.D., Ph.D. 


GUEST FACULTY 


Hugh Beckman, M.D. Samuel D. McPherson, Jr., M.D. 
John G. Bellows, M.D., Ph.D. Irvin P. Pollack, M.D. 

A. Robert Bellows, M.D. Harold G. Scheie, M.D. 

Max Forbes, M.D. Bernard Schwartz, M.D., Ph.D. 
Miles A. Galin, M.D. H. Saul Sugar, M.D. 

John Hetherington, Jr., M.D. David M. Worthen, M.D. 


Yoshiaki Kitazawa, M.D. 
Marvin L. Kwitko, M.D. 
Paul R. Lichter, M.D. 
KRESGE EYE INSTITUTE FACULTY: 
John W. Cowden, M.D.; Karni W. Frank, M.D.; Robert N. Frank, M.D. 
Robert S. Jampel, M.D., Ph.D.; Garron Klepach, M.D.; Dong H. Shin, M.D., Ph.D. 
Harold Weiss, M.D. 


REGISTRATION FEE: $150.00 (includes coffee breaks, luncheons and banquet) Residents in training: 
$100.00. j 


BANQUET honoring H. Saul Sugar, M.D., May 17, 1979: No additional fee to registrants; guests of 


registrants and interested Ophthalmologist NOT registered for the program are invited to attend 
the banquet. FEE: $30.00. 


HOTEL: A block of rooms have been reserved for participants at the Detroit Plaza Hotel, Renaissance 
Center, Detroit, MI 48243. (313) 568-8200. Our special rates are $40.00, for singles and $50.00, 


for doubles or twins. You must mention this Wayne State University program. MAKE YOUR 
RESERVATIONS EARLY. 


INFORMATION: For further information please contact Mr. Bud Prieur, Division of Continuing Medical 


Education, Wayne State University School of Medicine, 1206 Scott Hall, 540 E. Canfield, 
Detroit, Michigan 48201 (313) 577-1180. 


TO REGISTER: Make check payable to WAYNE STATE UNIVERSITY. Mail to the above address. 


Exhibitors Welcome: Please contact Mr. Prieur. 


^A complete vision 
ecting system. 
" ro-marc 


Hydro-Marc™ now offers doctors a choice of both spherical and 
toric lenses for fitting patients with astigmatism. 


And Hydro-Marc s unique “K+1” formula makes 
fitting this simple: 

(1) Take the K’s in millimeters; 

(2) Add 1.0 forthe base curve; 
(3) Measure the cornea and add 2.0 millimeters for 
the lens diameter. This becomes your lens of choice. 
Hydro-Mare’s broad selection of lens parameters 
assures accurate fitting of more patients: 

Up to-eight base curves in .15 increments; up to 
six diameters in .5 increments. From — 20.00 D to 
+ 20.00 D in spherical lenses, and up to 6.00 D in 
cylindrical (toric) lenses. And all Hydro-Marc lenses 
can be sterilized by either thermal or chemical 
disinfection. 


Additional Toll Free Numbers Fla 


(800) 342-9351 N.E./U.S. 


The total result of all of these benefits for the 
practitioner: More opportunities to fit more patients 
—with greater ease for the doctor. 

As part of its complete vision correcting system, 
Hydro-Marc also offers a full range of aceessory 
items and patient care products. 

For ordering or additional information. call toll 


free (800) 874-5278 for the distributor nearest 


you. 
marc 


A product of Frontier Contact Lenses, Inc 
P.O. Box 10157/1417 San Marco Boulevard 
Jacksonville, Florida 32207 


(800) 874-5441 S.E./U.S. $800) 874-3142 








(etafilcon A) 


U hydro-marc 


Spherical and Toric Soft Contact Lenses 


DESCRIPTION- The Hydro-Marc™ (etafilcon A) 
contact lens is a soft. hemispherical shell of inside 
spherical radius ranging from 7.5-10.5 mm. chord 
diameter panging from 12-18 mm. and 0.06-10 mm 
center thickness. The lens material, etafilcon A. is 
a hydrophilic random copolymer of 2-hydroxyethyl 
methacrylate and mgthacrylic acid cross- 
linked with 1, 1, i mus et ke ae trimeth- 
acrylate. The lens is swollen to equilibrium state 
with 0.8595 sodium chloride solution. Its com- 
position is 57% etafilcon A polymer and 43% water 
by weight 


ACTIONS—When placed on the human cornea, the 
hydrated lens acts as a corrective refracting 
medium to compensate spherical or toric ametro- 
pias. The material has a refractive index of 1 43 and 
the lens has a visible light transmittance greater 
than 96% 


INDICATIONS —1. Hydro-Marc™ (etafilcon A) con- 
tact lenses are indicated for the correction of 
visual acuity in persons with nondiseased eyes 
and aphakia who have spherical ametropias 
refractive astigmatism of 1 50 diopters or less and/ 
or corneal astigmatism of 2 OO diopters or less 


2. Hydro-Marc™ (etafilcon A) Toric Contact Lenses 
are indicated for the correction of visual acuity in 
persons with nondiseased eyes and who have 
refractive astigmatism of 150 diopters or more 
and/or corneal astigmatism of 2 OO diopters 
or more 


CONTRAINDICATIONS—  Hydro-Marc™ (etafilcon 
A) contact lenses are contraindicated by the 
presence of any of the following conditions 

1. Acute and subacute inflammation of the anterior 
segment of the eye 

Any eye disease which affects the cornea or 
conjunctiva 

Insufficiency of lacrimal secretion 

Corneal hypoesthesia 

Any systemic disease which may affect the eye 
or be exaggerated by wearing contact lenses 
. Allergic reactions of ocular surfaces of adnexa 
which may be induced or exaggerated by the 
wearing of contact lenses and/or the contact 
lens solutions 


Oo ORO N 





Thermal 
Disinfection 
Patient Care Kit 





A complete 
package tor the 
thermal method of lens cleaning, 
e disinfection and storage ot 
Hyrdo-Marc™ (etatilcon A) soft 
‘contact lenses, complete with 
instructions for patient use and its 
Own carrying kit. 

Each package includes a 
Hydro-Marc™ twin lens case, plus 
a Marc V heat unit; BOILNSOAK® 
sterile preserved saline storage 
solution; PREFLEX® sterile cleaner. 
and ADAPETTES® sterile lubrica- 
ting solution. 

A chemical disintection patient 
care kit is also available. 


hydro-marc 


WARNINGS 


Medications and Eye Drops: The Hydro-Marc™ 
contact lens must be stored ONLY in BOILnSOAK"* 
Sterile Preserved Saline Storage Solution or 
FLEXSOL* Sterile Solution for Disinfection and 
Storage. No ophthalmic solutions or medications 
can be used by Hydro-Marc™ contact lens wearers 
prior to or while the lens is in place on the 
eye. NEVER USE CONVENTIONAL HARD 
CONTACT LENS SOLUTIONS. The recommended 
disinfectant soaking solutions BOILnSOAK* 
or FLEXSOL® the recommended cleaner 
PREFLEX* NORMOL* Rinsing Solution or the 
recommended lubricating solution ADAPETTES* 
may be used on the Hydro-Marc™ contact lens. 
Other solutions for use with hydrophilic contact 
lyons which bear the Hydro-Marc" name may 
e used. 


Abrasions and Infections: If the lenses become less 
comfortable to the wearer than when they were 
first placed on the wearer's corneas, this may indi- 
cate the presence of aforeign body. The lens 
should be removed immediately. and the patient 
examined. If any eye abrasion, ulceration, irritation 
or infection is present. a physician should be con- 
sulted immediately 


Aphakic Patients: Aphakic patients should not be 
fitted with Hydro-Marc™ (etafilcon A)contact lenses 
during the postoperative period until, in the opin- 
ion of the surgeon, the eye has healed completely 


Lens Care Compliance: Patients must adhere to 
recommended daily care procedures of the 
Hydro-Marc™ (etafilcon A) contact lenses. Failure 
to follow this procedure may resultin the develop- 
ment of serious ocular infections. 


Wearing Restrictions: The Hydro-Marc™ (etafilcon 
A) contact lens should be removed before sleeping 
or swimming or in the presence of noxious and 
irritating vapors. Lens wearer may experience irri- 
tation in areas of high environmental pollutions 


Visual Blurring: When visual blurring occurs, the 
lens must be removed until the condition subsides 


PRECAUTIONS 


Storage: Hydro-Marc™ contact lenses must 
be stored ONLY in BOILnSOAK* or FLEXSOL* 
Solution If left exposed to air, the lenses will dehy- 
drate If a lens dehydrates. it should be soaked 
ONLY in BOILnSOAK"'orFLEXSOL* Solution until 
it returns to a soft supple state 


Cleaning and Disinfection: Hydro-Marc " contact 
lenses must be BOTH cleaned and disinfected 
daily One procedure does not replace the other 
CLEANING is necessary toremove mucus and film 
from the lens surface. Thiscan be accomplished by 
using PREFLEX* on a daily basis Excessive 
deposits may damage the lens. therefore, if this 
occurs, evaluation of the lens care procedure 
should be made 


DISINFECTION with a Hydro-Marc"" Patient Dis- 
infection Unit and BOILnSOAK* Solution has been 
tested microbiologically and shown to be an effec- 
tive disinfection procedure for Hydro-Marc™ 
contact lenses 


Hydro-Marc " contact lenses must be cleaned daily 
with PREFLEX®* Fresh BOILNSOAK® Solution 
must be used daily for storing the lenses The 
Hydro-Marc™ Carrying Case must be emptied and 
refilled with fresh BOILnSOAK* Solution each 
time the lens is stored 


If a Hydro-Marc™ Patient Disinfection Unit is not 
available for disinfection of the lenses, the lenses 
MUST be disinfected by trading a pan of tap water 
to a rolling boil Remove from heat and drop 
Hydro-Marc™ Case filled with BOILNSOAK" and 
containing lensesinto pan Allow case to remain in 
pan until water cools 


Chemical disinfection with FLEXSOL* has been 
tested microbiologically and shown to be an effec- 
tive disinfection procedure for Hydro-Marc™ con- 
tact lenses Hydro-Marc™ contact lenses must be 
cleaned and rinsed daily or after wearing with 
PREFLEX* and NORMOL The Hydro-Marc " Twin 
Case must be emptied and refilled with fresh 
FLEXSOL*" prior to disinfecting the lenses Fresh 
FLEXSOL" must be used daily for storing and dıs- 
infecting the lenses 


WARNING: DO NOT MIX OR ALTERNATE THE 
DISINFECTION AND STORAGE SYSTEMS 
FLEXSOL' SHOULD NOT BE USED WITH HEAT 


Hygiene: Patients must wash and rinse hands 
thoroughly and dry with a lint-free towel 
before handling the lenses 


Cosmetics, lotions, soaps and creams must not 
come in contact with the lenses since eye irritation 
may result If hair spray is used while the lenses are 
being worn, the eye must be kept closed until the 
spray has settled 


Fluorescein: Use of fluorescein while the patientis 
wearing the lenses may cause the lens to become 
discolored Whenever fluorescein is used, flush the 
eyes with normal saline solution and wait at least 
one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb 
residual fluorescein irreversibly 


ADVERSE REACTIONS~—Serious corneal 
damage may result from wearing a lens which has 
been soaked in a conventional hard contact lens 
solution containing preservatives and chemicals 
which should not be used with soft hydrophilic 
contact lenses 


Eye irritation may occur within a short time after 
putting on a hypertonic lens Removal of the lens 
will relieve the irritation 


Very rarely a lens may adhere to an eye asaresult 
of the patient sleeping while NOSTRE the lens or 
wearing a hypotonic lens. if a lens adheres for any 
reason, patients may be irstructed to apply a few 
drops of BOILnSOAK® Solution or ADAPETTES* 
and wait until the lens moves freely before 
removing the lens 


Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continu- 
ously for too long a time. Removalof the lenses and 
a rest period of at least one hour generally relieves 
these symptoms 


Excessive tearing. unusual eye secretions, and 
photophobia are not normal. if these symptoms 
occur., the patient should be examined to deter- 
mine their cause 


Wearing Schedule: Conventional methods of fitting 
contact lenses do not apply to Hydro-Marc™ (eta- 
filcon A) contact lenses. For a detailed description 
of the fitting technique, refer to the Hydro-Marc™ 
Fitting Guide, copies of which are available from 
Frontier Contact Lenses Inc , P.O Box 10157, 
Jacksonville, Florida 32207 


WEARING SCHEDULE 
MINED BY THE EYE C 
STUDIES HAVE NOT E 
TO SUPPORT SAFETY FOR EXTENDED WEA 
OF THIS LENS 











MAXIMUM WEARING TIME 





Day Continuous Hours 
1 4 
2 6 
d B 
4 10 
5 12 
6 14 


All waking hours* 


There may be a tendency for the patient to over- 
wear the lenses nt Therefore. the impor- 
e 


tance of adhering tot initial daily wearing 
schedule should be stressed to the patient 


Care must be taken on the initial visit to assure 
that the patient is supplied with a Hydro-Marc " 
Thermal or Chemical Patient Care Kit and fully 
understands all care and handling instructions for 
the lenses. As with any contact lens. regular recall 
visits are necessary tc assure patient health and 
compliance with instructions 


HOW SUPPLIED: Each lens is supplied sterile in 
a glass vial containing stemle normal saline solu- 
tion. The glass vial is marked with the base curve. 
dioptric power. diameter and the manufacturing lot 
number of the lens 


To assure proper lens care and handling, each 
Hydro-Marc™ patient MUST BE supplied with a 
complete Hydro-Marc™ Patient Care Kit 


The Hydro-Marc™ Thermal Disinfection 
Patient Care Kit is a package required forthe 
thermal method of lens cleaning. disinfection. and 
storage consisting of the following 

Hydro-Marc™ Transfer Unit 

Hydro-Marc " Carrying Case 

Hydrotherm™ II Patient Unit 

BOILnSOAK" Sterile Preserved Saline Storage 
Solution 

PREFLEX* Sterile Cleaner 

ADAPETTES® Sterile Lubricating Solution 
Patient Instructions 


The Hydro-Marc'" Chemical Disinfection Patient 
Care Kit is a package required for the chemical 
method of lens cleaning, disinfection, and storage 
consisting of the following 

1 PREFLEX* Sterile Cleaner 

2 NORMOLG Sterile Rinsing Solution 


NOW PWN 


3 FLEXSOL'" Sterile Solution for Disinfection and 
Storage 

4 ADAPETTES® Sterile Lubricating Solution 

5. Hydro-Marc™ Twin Case . 

6. Patient Instructions 

CAUTION: FEDERAL LAW PROHIBITS DISPENS- 


ING WITHOUT PRESCRIPTION e 


hydro-marc 


A product of Frontier Contact Lenses, Inc. 
P.O. Box 10157 1417 San Marco Boulevard 
Jacksonville, Florida 32207 


Hydro-Marc™ Trademark of Frontier Contact Lenses, Inc 
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AMERICAN ACADEMY OF OPHTHALMOLOGY 





Annual Meeting 
San Francisco, California 
Nov 5-9, 1979 


Call for Abstracts 


The Scientific Program Committee of the American Academy of 
Ophthalmology welcomes the submission of abstracts for consideration in the 
program selection for the 1979 annual meeting. Abstracts for posters and sc en- 
tific exhibits are also welcome for consideration as to their suitability for exhibit 
at the meeting. 


Papers and exhibits must have clinical interest and applicability, although 
the content may be physical, biochemical, or physiologic. The clinical applica- 
tion should be evident to an audience composed largely of ophthalmolosists 
engaged in general or specialty ophthalmologic practice. 


Special scientific sessions will include the following topics. Hence, 
abstracts relative to these topics are particularly sought for the 1979 meeting: 


Eyelid Lesions—including pathology 
Secondary Glaucoma 

Pharmacology and Anesthetic Complications 
Penetrating Ocular Injuries 

Corneal Surgery 

Extended Wear Contact Lens 

Dermatology and the Eye 

Fixation of Intraocular Lens 

Extracapsular Cataract Techniques 

10. Vitrectomy a 


CONAN e Io 


Official abstract forms containing rules for submission of abstracts are 
available from the Academy headquarters office, 15 Second St SW, Rochester, en 
MN 55901. Please specify whether the forms desired are for papers or scientific 
exhibits. The deadline for receipt of abstract forms is Feb 1, 1979. 
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YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant In Ophthalmology! 






CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, 
Ophthalmic Assistant-A, and Ophthalmic Technician. The oral / practical test for Ophthalmic 
Technicians is given in November at the annual meeting of the Joint Commission on Allied 
Health Personnel in Ophthalmology. Help your assistant to participate in this program 
sponsored by physicians representing all of the major organizations in ophthalmology. 





Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 






ZEUS JOINT COMMISSION 
Q JCAHPO does not discriminate on ON ALLIED HEALTH PERSONNEL 
| the basis of race, color, nationality, or IN OPHTHALMOLOGY 
2 O ethnic origin. 
O v fei 
Coven” 1575 University Avenue 


St. Paul, Minnesota 55104 





~ PEARLS AND PITFALLS IN OFFICE USE OF ADVANCED TECHNOLOGY 
THE BAY SHORE OPHTHALMOLOGICAL FOUNDATION 


nd 
SUFFOLK OPHTHALMOLOGY ASSOCIATES 
le Solomon, M.D. Otto Campos, M.D. 
George Goodman, M.D. Philip Aries, M.D. 
John D. O'Brien, M.D. Trixie Ekanayke, D.B.O., Orthoptist 
Charles R. Beyrer, M.D. Elaine Kurka, D.B.O., Orthoptist 
Carmine D. Morabito, M.D. Michael Sobel, B.A., Ophthalmic Photographer 
OFFER THE FIRST 
SEMINAR ON MODERN OFFICE TECHNIQUES IN OPHTHALMOLOGY 
SATURDAY, MAY 12, 1979 
9 AM to 6 PM 
^ PRACTICAL, IN OFFICE INSTRUCTION, LECTURE—DEMONSTRATIONS IN: 
Ocular and Orbital A & B Scan Ultrasonography Fluorescein Angiography 
Digital Biometric Ultrasonography Electroretinography 
Intraocular Lens Power Calculation Goldmann Perimetry 
Argon Laser Photocoagulation Low Vision Evaluation 
Stereo Photography of Disc & Fundus Tonography 
Slit Lamp Microphotography Orthoptic Evaluation & Treatment 
Biomicroscopic Ophthalmodynamometry Automated Refraction & Lensometry  * 
á ALSO 
PRACTICE MANAGEMENT MINI-SEMINAR by ROBERT HIRSH & MARION METZGER 
~ NATIONALLY KNOWN PROFESSIONAL MANAGEMENT CONSULTANTS 


for 
“MEDICAL ECONOMICS” AND “OPH-LINE” 


REGISTRATION: Limited to 35 participants 

FEE: $100.00—includes luncheon and cocktail reçêption 

Address Reservation to: Mrs. Gladys Wankel, Mgr. 

375 East Main Street, Bay Shore, N.Y. 11706 Phone: 516 665 1330 


‘ SPONSORED BY SMITH MILLER AND PATCH A DIVISION OF COOPER VISION, P.R., INC. 


Soft lens insertion. 
Someone figured out 
how to make it easy. 


Sofl-Sert 


ACCEPTED BY 
PROFESSIONALS 
AROUND THE WORLD 





their lenses? 


Remember those patients who took forever learning insertion and constantly damaged or lost 





Our files are jammed with thank you letters from happy patients who have stopped dropping, 


losing, contaminating and damaging their lenses. 


OSITIVE SOFT LENS INSERTION 


oft-Sert holds the lens securely, without suction, even 
side down...yet it releases the lens automatically on easy 
ntact with the eye. That rubber cup is soft and resilient too, 
| it's really easy on the eye and lens. During insertion, it 
ovides peripheral support, preventing the soft lens from 
verting. 


IHY YOUR PATIENTS 
IEED Soft-Sert 


Provides safe, aseptic insertion. 

Helps prevent loss ard damage. 

Prevents soft lenses from inverting. 

Eliminates long fingernail problems. 

Ideal for all lenses including ultra-thin and post-cataract. 


oft-Serl is also a very professional, aseptic means for 
e practitioner or assistant to insert soft lenses during the 
ting procedure. 


ETTERS. ..WE GET LETTERS 


cluding some glowing testimonials from some of the more 
an 10,000 eye care professionals now using Soft-Sert™. 
e'll send you a sampling of those letters if you'd like. Or if 
iu can't wait, why not order today. 


SoftSert . 


WS. and Foreign Patents Pending. 


No more 
inversion 


How often does this happen 
to your patients? 


Save On 
Chair Time 


Remember that patient that 
took two or three visits just 
to teach insertion. 





SOFT-SERT™ halds 
the lens secure: y 





The soft lens is secure 
(without suctien), even 
when held upsice-down 


SOFT-SERT" is 
easily disirfected 





Aseptic insertion 


Who Needs 
SOFT-SERT™? 


APHAKES...HYPEROPES. 
ULTRA-THIN lens patients. 


Our novel unifit 
finger attachment 





Allows both hands to 
manipulate the eyelids, if 
necessary. 


How to order 


Sofl-Sert 


Soft-Sert soft contact lens applicators are packaged six to a box and are available in 
two sizes to provide greater efficiency in preventing lens inversion. 


Soft-Sert 12 is recommended tor soft contact lens diameters from 12.5 to 14.5 mm. 
Soft-Sert 14 is recommended for soft contact lens diemeters exceeding 14.5 mm. 


Also, for conventional hard, gas permeable and silicone contact lenses, we are pleased to 
announce the availability of Soft- . pc 
Qn ox ws mE OMS EORR ONE ND UR CNN SUID KUE EDD DO  O UE GER NDS DON EU NN UND 


P.O. Box 376 


Cedarhurst, N.Y. 11516 


Postage and handlin 
Check or Money Order MUST agcompany order. | 
Ba HN URS GAL UNO ED RU GN NO DONO SO DO on OC EO DO NOD NE CB Um ND E wd 


Sofl-Sert, ic. 


Please Send Me The Following: 


————— Box(es) of SOFT-SERT 
———— Box(es) of SOFT-SERT 
—.——— Box(es) of SOFT-SERT™ 


STATE 


™ 12 (at $13.50 per box of 
™ 14 (at $13.50 per box of 
8 (at $13.50 per box of 





ncluded. 


6) 
6) 
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ZIP 
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- - a 


NEW ORLEANS 
ACADEMY OF 





OPHTHALMOLOGY 





28th ANNUAL 


SYMPOSIUM ON 


MEDICAL AND SURGICAL 
DISEASES OF THE CORNEA 


March 31-April 4, 1979 € HYATT REGENCY NEW ORLEANS e NEW ORLEANS, LOUISIANA 


GUEST SPEAKERS 


JOSE |. BARRAQUER, M.D. 


|. Refractive Keratoplasty: Indications, 
Contraindications, Complications, and Results 
Il. Refractive Keratoplasty: Technics 
Il. Etiopathology and Surgery of the Pterygium 


PERRY S. BINDER, M.D. 

|. Corneal Graft Preservation 

Il. Update on Anatomy, Physiology and Wound 
Healing 

Ill. Orthokeratology 


JORGE N. BUXTON, M.D. 

|. Visual Rehabilitation Following Corneal Surgery. 
Rotating Autografts 

Il. Keratoconus 
kermokeratoplasty) 

Il. Special Problems: Flaps, Mooren's, and the 
"Triple" (simultaneous graft, cataract 
extraction and 1.0.L.) 


MAX FINE, M.D. 

|. Modified Technics in 
Pseudophakia 

ll. Corneal Regrafts: Indications, Technics and 
Results 

Ill. Postoperative management of Corneal Grafts 


Surgery (including 


Aphakia and 


DAN B. JONES, M.D. 
|. Bacterial and Fungal Keratitis 
ll. Viral (excluding Herpes 
Chalmydial Keratitis 
IIl. Marginal Infiltrative and Ulcerative Keratitis (to 
include corneal involvement in various lid 
diseases) 


PETER R. LAIBSON, M.D. 
|. The Dry Eye 
Il. Herpes Simplex Keratitis: Antiviral Therapy and 
Disciform Keratitis 
lll. Corneal Dystrophy 


ANTHONY B. NESBURN, M.D. 
|. Herpes Simplex, Stromal Disease and Its 
Therapy 
Il. Recurrent Herpes: Etiology and Therapy 
IIl. Prolonged Wear Contact Lenses 


DAVID PATON, M.D. 
|. Penetrating — Keratoplasty—lIndications 
Technics 
ll. Keratoplasty for Failed Grafts 
Ill. Eccentric Tectonic Lamellar Grafts 


Simplex) and 


and 


RICHARD TROUTMAN, M.D. 
|. Refractive Keratoplasty 
ll. Effects of Disparate Sized Graft to Recipient 


Opening 


Ill. Combined Keratoplasty Technics 


HYATT REGENCY NEW ORLEANS 
Registration—8:30 a.m., Saturday, March 31 
Pre-registration packets available 6:00-8:00 p.m. 


Fri., March 30 


SOCIAL EVENTS AND LADIES’ TOURS PLANNED 


75.00 


Practicing Ophthalmologists 
Residents Outside Louisiana 


Accompanied by letter of identification from Chief of Service 


CANCELLATION FEE: 


$25.00 after February 1, 1979 
Paula Di Leo Stephens, Exec. Sec. 
New Orleans Academy of Ophthalmology 


931 Canal St., Suite 517 
New Orleans, LA 70112 


90 EXHIBIT SPACES AVAILABLE 
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REGISTRATION FEE: $250.00 





Our Small Pupil Feature 
has been Copied 
But Never Equaled | | 





UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular observation 
through small or 
undilated pupils 


os X: t : 
mi 


Routine posterior pole 
observation through 
dilated pupils 








a 


Slee ieu 
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Optimized view and COMFORTABLE improved headband with soft, thick foam pads 


illumination of fundus i 
EASY TO USE built in convergence ...no accommodation 


required ... precision optics 
RELIABLE rugged wiring and pressure positive lamp contacts 





MEDICAL INSTRUMENT 10 m 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachasetts 02154 
Telephone (617) 894-2200 + Telex 94-053- 


Maximum stereopsis in 
widely dilated pupils. Better 
vision around opacities in 
transparent media 
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MESO 
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High 
Technology 
for Vision Care 








"DANKER & 
WOHLK, INC. 
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The Soft Lens : 


Rapid vision improvement. 
That's the most important reason 
to select the MESO lens 

over any soft lens. 

With MESO, you can routinely fit 
astigmatic patients. 

With soft lenses, you can't. 


MESO: 


More benefits 

for the wearer 

Life expectancy of MESO lenses is 
equal to PMMA. With soft lenses, it's 

a lot shorter. MESO: no problems of 
absorption. Soft lenses absorb. With 
MESO, you can use Fluorescein. With 
soft lenses, you can't. 

With MESO lenses, patients can switch 
from MESO to glasses to MESC with crisp 
vision every waking hour. Isn't all 

that what you want for your patients? 


MESO: 


More benefits 

for you 

Rapid vision improvement. Important 
patient benefits. That's MESO. And 
there's more. 

In 1700 clinical cases with MESO, 

not a single case of vascularization of 
any kind. Soft lenses can't say that. 


- 
n bI 


MESO has no fragmentation problems, 
while softs do. With MESO, gross 

edema is negligible; with soft lenses, P 
gross edema has been rellorted as a real - 
problem. And, with MESO, there's 


significant gas permeability. : 3 
As to price, MESO costs 25 to 359^ less d 
than most soft lenses. And MESO E. 
generally reduces fitting time by f 
requiring fewer patient visits. x 
Vision benefits. Safety benefits. " 
Hygiene benefits. Cos benefits. Versus d 


any lens, it all adds up to MESO. 


, 
DU 


For MESO lenses, 


E. 
call DANKER & WOHLK, INC. E55 
toll free: 800-528-7906 Or call > 3 
your local distributor: Available É 
in most major areas. Or write: : 
DANKER & WOHLK, INC. « OH 
2202 South Priest Drive, . et e 
Tempe, Arizona 85282 3 

o 


For full prescribing information; see 
following page. 
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the MESO® (cabufocon) lens 


Description: The MESO* Contact Lens is a non-absorbent 
contact lens composed of the polymer, cellulose acetate 
butyrate. 

It is manufactured in a range offbase curves 
(§.0-9.0 mm) and diameters (6.0-12.5 mm) to permit 
custom fitting of the cornea. 


Action: The MESO* (cabufocon) Contact Lens, when 
placed on the human cornea, acts as a refracting medium 
to correct myopia, hyperopia, astigmatism and aphakia. 


Indication: The MESO® (cabufocon) Contact Lens is 
indicated for the correction of visual acuity in 
non-diseased eyes and aphakia. 


Contra-indication: MESO* (cabufocon) Contact Lenses 
are contraindicated in the presence of any of the 
following conditions: 


. Active conjunctivitis; 

. Active or chronic trachoma infection; 

. Active herpes infection; 

. Any condition which has led to extensive corneal 
neovascularization; 

. Corneal hypoesthesia except that resulting from 
aphakia; 

. Any situation in which the wearer is unable to 
maintain good lens care regimen. 


Warnings: The MESO* (cabufocon) Contact Lens must be 
stored only in Flexsol* Solution. No other storage solution 
is recommended. Patients must adhere to the 
recommended daily care regimen. Failure to do so may 
result in ocular infection. 

If the lens becomes more uncomfortable to the 
wearer than when first placed on the eye, the lens should 
be removed, checked for dirt or scratches, and cleaned. If 
this condition persists or if the eye becomes red or 
painful, the lens should be removed immediately. If 
symptoms persist, your eye-care practitioner should be 
consulted. 

The MESO* (cabufocon) Contact Lens should be 
removed before sleeping or swimming and should not be 
worn in the presence of noxious fumes or vapors. If 
unusual visual blurring occurs, the lens should not be 
worn until the condition subsides. 


Precautions: 

Lens Care—Storage: When the MESO* (cabufocon) 
Contact Lens is removed from the eye, it should be stored 
only in Flexsol* Sterile Soaking Solution after cleaning 
with Preflex*. The lens should be completely covered with 
the Flexsol® solution. Fill the lens case receptacle till just 
below the rim. 

Before placing the MESO® (cabufocon) lens on the 
eye, rinse the lens with Normol* Solution. Discard the 
Flexsol* in the case, rinse the case with Normol* and dry 
the case. Refill with fresh Flexsol* solution each time the 
lens is stored. 

The MESO® (cabufocon) lens, unlike the 
hydrophilic soft lens, does not dry out or become brittle if 
exposed to air. If the lens does become dry, it should be 
soaked in Flexsol* for a minimum of four hours before 
reinsertion in the eye. 

Fluorescein may be used with the lens. 


Lens Cleaning: Ordinary mucous and oily deposits are 
removed with daily cleaning of the lens with Preflex* as 
described in your Patient Booklet. 


Adverse Reactions: As with any contact lens, corneal 
edema and corneal abrasions may occur if the lens is not 
properly fit, or if the wearing time is excessive. 


Dose and Administration: A gradual buildup of wearing 
time is recommended. A recommended schedule is as 
follows: 
A. On the day of the initial fitting, two to four hours 
continuous wear. 
B. Increase one hour each day for one week until 
eight continuous hours have been achieved. 
C. If checkup is normal, wearing time is again 
"n increased by one hour a day until full time (12 or 
more hours) is achieved. 


o o AUN- 


4, Wearing schedule should be determined by the eye 
rep 


ractitioner. 
Studies have not been performed to support safety 
for extended wear of this lens. 
How Supplied: Each lens is supplied in a sealed sterile 
* packet. The packet is identified with the dioptric power, 


^. % Dase curve, center thickness and manufacturer's lens 


number. 

When the lens is removed from the packet, it 
should be stored in Flexsol* Solution for at least four 
nous prior to dispensing to ensure maximum patient 
comfort. 


CAUTION: Federal law prohibits dispensing without 
prescription. 


DANKER & WOHLK, INC. 


635 Nassau Road, Uniondale, N.Y. 11553 
2202,S. Priest Drive, Tempe, Arizona 85282 
1259 RTE. 46, Parsippany, N.J. 07054 
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THE “SUPERCOURSE” FOR 1979 
FOURTH ANNUAL SPRING FIESTA OPHTHALMOLOGY SEMINAR 


INTRAOCULAR LENSES, 
CATARACT & MICROSURGERY 





MAY 3-5, 1979 


Royal Sonesta “French Quarter” 


NEW ORLEANS- HOME OF THE SUPERDOME 


Consistently rated “superior”, “outstanding”. 
A comprehensive, practical seminar. 


WORKSHOPS 


e Endothelial Microscopy e A-Scan Ultrasonography 


e Posterior Chamber Implant 
(Shearing Lens) 


e Anterior Chamber Implant 
(Azar Tripod) 


Case Selection, Complications, Pre- & Post-Op Care, IOL Power Calculation, 
Intracapsular & Extracapsular Technique, Phacoemulsification, Refractive 
Keratoplasty, Vitrectomy 


FACULTY 


Paul J. Azar, M.D. 
Robert F. Azar, M.D. 
Joseph Baldone, M.D. 
Charles Bechert, M.D. 
Richard Binkhorst, M.D. 
Delmar Caldwell, M.D. 
Kurt Gitter, M.D. 


William Harris, M.D. 
Jack Hartstein, M.D. 
Herbert Kaufman, M.D. 
Michail M. Krasnov, M.D. 
David J. Mcintyre, M.D. 
Donald Praeger, M.D. 
Max Talbott, Ph.D. (FDA) 


COURSE DIRECTOR: 
ROBERT F. AZAR, M.D., J.D. 


FOR INFORMATION 


CONTACT: — Qa TUITION: 
The Azar Foundation $450.00 
144 Elk Place CME Category | Credit 
Suite 1501 19 hours 
New Orleans, La. 70112 
504—524-6077 





THE AZAR FOUNDATION 
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[] Because of your specialized knowledge — 
and training, we believe that only You should — 
prescribe the Cortisporin" ophthalmic prod- . 
ucts—and thats why they are promoted only — 
to ophthalmologists. A | 

L] For your patients the Cortisporin ophthal- 
mic products provide an effective thérapeutic . 
spectrum. The antibacterials act together - 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topical therapv* The hydrocor- 
tisone component gently and rapidly relieves — 
signs and symptoms of inflammation and in- — 
hibits corneal neovascularization. 
[] Economical, too, with the two sterile forms 
providing convenient day and night coverage 

at lower cost than most other major brands of 
similar activity. 


T Cortisporin' Ophthalmic 
| HF Suspension Sterile E 
PSU (Polymyxin B — Neomycin— Hydrocortisone) 
be (RO - - Each cc contains Aerosporin” (Polymyxin B Sulfate) 10,000 units, i 
Cortisporin Ophthalmic Suspension neomycin sulfate 5 mg (equivalent to 3.5 mg neomycin base), . 
(Sterile) hydrocortisone 10 mg (1%),thimerosal (preservative) 0.001%. The — 
vehicle contains the inactive ingredients cetyl alcohol, glyceryl 


monostearate, liquid petrolatum, polyoxyl 40 stearate, propylene 
glycol and purified water. Bottle of 5 cc with sterile dropper. 


Cortisporin® Ophthalmic 
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Ointment Sterile : 
(Polymyxin B — Bacitracin - Neamycin — Hydrocortisone) : 
Each gram contains Aerosporin® ‘Polymyxin B Sulfate) 5,000 


units, bacitracin zinc 400 units, neomycin sulfate 5 mg (equivalent . 


to 3.5 mg neomycin base), hydroeortisone 10 mg (195), special à 
white petrolatum qs. Tube of 1/8 oz with ophthalmic tip. 4 
s *INDICATIONS: Based on a review of these drugs by the National Academy of A 





Sciences — National Research Council and/cr other information, FDA has classi- H 
fied the indications as follows: | 


"Possibly" effective: For the treatment oí nonpurulent bacterial infections of 





Corti IO OC) nth | i Oi t t the eye due to organisms sensitive to the antibiotic ingredients of the drugs and | 
ISporn D q MIC In men when the anti-inflammatory action of the hydrocortisone is indicated as in non- “4 
(Sterile) purulent bacterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent j 

blepharitis; interstitial, sclerosing, postoperative-or acne rosacea keratitis; super- i 

q ficial chemical and thermal burns of the cornea. 4 

i Final classification of the less-than-effective indications requires further inves- E 

tigation. | 

EC 

CONTRAINDICATIONS: These products are contraindicated in acute purulent con- y 


junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, —— 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. The» are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 4 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataract 
formation, or may aid in the establishmen: of secondary ocular infections rom 





fungi or viruses liberated from ocular tissues. It is advisable that intraocular pres- 
X sure be checked frequently. In those diseases causing thinning of the cornea, perfo- i 
ration has been known to occur with the use of topical steroids. As with any — 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 4 
9 organisms, including fungi. Appropriate measures should be taken if this occurs. - A 
ADVERSE REACTIONS: Articles in the curren: medical literature indicate an increase „ - 1 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction i 
should be borne in mind. : 
Complete literature available on request from-Professional Services Dept. PMip. 
. 3 
; 1 

Burroughs Wellcome Co. 
" Research Triangle Park 
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Wellcome North Carolina 24709 . j 


XIlth PAN AMERICAN 
- CONGRESS OF OPHTHALMOLOGY 


February 25-March 2, 1979 


Fontainebleau Hotel 
Miami Beach, Florida 


Sponsored by: 
Dept. of Ophthalmology, 
Bascom Palmer Eye Institute, 
University of Miami School of Medicine. 


CLINICAL APPLICATION OF 
RECENT ADVANCES IN OPHTHALMIC RESEARCH 


The scientific program will emphasize impor- 
tant clinical advances which have been made 
possible by the application of knowledge 
gained in basic vision research. In addition, a 
variety of postgraduate courses, movies and 
free papers will permit clinicians to obtain 
up-to-date information concerning virtually 
every aspect of ophthalmic practice in the 
Americas. 


Registration fees between June 1, 1978 and 
January 1, 1979 are $200 for members, $240 
for non-members and $110 for each accom- 
panying person. After January 1, 1979, fees are 
$225 for members, $265 for non-members and 
$135 for each accompanying person. 


As an organization accredited for continuing 
medical education, the University of Miami 
School of Medicine certifies that this continu- 
ing medical education offering meets the 
criteria for Category | of the Physician's 

* Recognition Award of the American Medical 
| Association. 


For registration forms write: 
XIlth PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
E P.0. Box 610326 
: Miami, Florida 33161 


Expand Your Horizons 
And Those of Your 
Nursing Home Patients 





This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, Tae 
Medical Director in the Long-Term Care Facility is the 
only book of its kind. 


The Table of Contents includes: 


e Doctor s Role in the Nursing Home 

e Medical Direction in Long-Term Care Facilities 

e Role Relationships of the Medical Director 

e The Role of the Physician in Long-Term Care 
Facilities—The Administrator s Viewpoint 

e Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 

e The Nursing Home's Medical Director— 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 
should help you to meet the nursing home problems which 
you encounter. Use the coupon to order this valuable 
compendium today. 


$3.50 
Order Dept./OP-22 S/J 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 ^ 
Please send... copy(ies) of THE MEDICAL DIREC- 
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!  TORIN THE LONG-TERM CARE FACILITY, OP-22,*at 
| $3.50 each. Enclosed is $ — — ., payable to the 
| AMA. 
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SURGIKOS' FABRIC 450% 
HEAD AND NECK PACK 
MAKES LINEN PACKS 

OBSOLETE. 


Faster, Simpler draping for 
ophthalmic, plastic and ENT procedures 





i FABRIC-450 handles, drapes and skillfully designed to combine speed and 
conforms like linen. But it's lighter weight, simplicity of use, with the maximum number 
parient-ready folding, and pretaped edges of draping options. 
greatly expedite draping. The all-disposable BARRIER Head and 

It's strong, cool, comfortable and soft Neck Pack also gives you the oprimum 
because it's the first cloth-like fabric combination of procedural performance 
developed specifically for surgical packs and cost containment. Contact your 
and apparel. SURGIKOS representative for c product 

BARRIER* Pack components are very demonstration. 


* rademark of Johnson & Johnson S U H G I KO S © Johnson & Johnson 1978 
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DIFFERENCE 
IS CLEAR...BY DESIGN. 


Design advantages of ULTRAVUE Lenses. 








3 No visible segments — ULTRAVUE Lenses c are e the bifocals with No lines... 











Ci Progressive power corridor i In ULTRAVUE Lenses between distance portion and 
reading area.. 


3 Large distance portion... 











o Large spherical reading c area.. 








O No surface astigmatism in progressive power corridor... 


B AOLITE* hard resin lenses.. 














[]75 mm diameter lens blank... 











o Beauty and optical superiority... 








mr Easy patient adaptability... 











Owith 27,000 dispensers trained and certified, you can prescribe ULTRAVUE 
Lenses with confidence. 








. ..Decome patient benefits 


for happy wearers. 


the look of single-vision lenses with no obstructing line, no annoying double 
ir ages. 

















cl sar vision at all distances with no abrupt power change— uninterrupted 
vision from near, through intermediate, tO far. 


full- field, distortion-free viewing. 














more patient comfort for close- up viewing. 





better visual acuity for intermediate-range viewing. 





ic hiweight comfort with ! impact resistance and unlimited tinting | possibilities. 


fits modern fashion frames to help your patients maintain a youthful 
appearance with ULTRAVUE Lenses. ° 














many practitioners are fitting 5 50% of their presbyopes with ULTRAVUE Lenses. 


D ytient acceptance is a consistent 97% with newly diagnosed oresbyopes as 
well as current flat top wearers. For additional information on the fastest ak 
growing lens of the decade, cali toll free 1- 800- 225- 4498. 




















lUltravuelenses - AO 


HE BIFOCALS WITH NO LINES e Optical 


D 





Blepharitis: A complex subject. 








Treatment: often a simple procedur 


with Blephamide 


(sultacetamide sodium 100%, prednisolone acetate 0.2%, 
phenylephrine HCl 01296) Liquifilni Sterile Ophthalmic Suspension 


* anti-infective * soothes, lubricates, hydrates 
* anti-inflammatory * prolongs contact time 

* decongestant * extra benefits provided only 
* fast and effective by Liquifilm? (polyvinyl 

* a hard combination to beat alcohol 1.496) 


BLEPHAMIDE S.O.P. STERILE OPHTHALMIC OINTMENT/BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION 


*INDICATIONS: Based on a review of this drug by the National Academy of Sciences — National Research Council and/or other 
information, FDA has classified the indications as follows: "Possibly" effective: Nonpurulent blepharitis and blepharoconjunctivitis (sebor- 
e rheal, staphylococcal, allergic); nonpurulent conjunctivitis (allergic and bacterial). Final classification of the less-than-effective indications 


requires further investigation 





CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis), purulent untreated infections, vaccinia, varicella and most other viral 


diseases of the cornea and conjunctiva, ocular tuberculosis and fungal diseases of the eye " 
. WARNINGS: 1) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid. 2) Extended use may 
ha 9 cause increased intraocular pressure in susceptible individuals. It is advisable that the intraocular pressure be checked frequently. 3) In those 


diseases causing thinning of the cornea, perforation has been known to have occurred with the use of topical steroids. 4) Use with caution 
in patients with known or suspected sensitivity to sulfonamides — if sensitivity or other untoward reactions occur, discontinue medication 
e  5)Should be used with caution in the presence of narrow angle glaucoma. 6) Reports in the literature indicate that posterior subcapsular 
lenticular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids. USE IN PREGNANCY: 
Safety of the use of topical steroids during pregnancy has not beeneestablished. ALSO AVAILABLE: Blephamide® S.O.P® Sterile Ophthalmic 
Ointment, (sulfacetamide sodium 10.0%, prednisolone acetate 0.2%) 3.5 gm. PRECAUTIONS: Ophthalmic ointments may retard corneal healing 


A IERGAN Irvine, California/Pointe Claire, P Q., Canada A 


E © 1977 Allergan Pharmaceuticals, Inc 
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A Clinical Analysis of Pseudopapilledema 


I. Population, Laterality, Acuity, Refractive Error, 
Ophthalmoscopic Characteristics, and Coincident Disease 


Michae: A. Rosenberg, MD; Peter J. Savino, MD; Joel S. Glaser, MD 


è Toclarify clinical features of pseudo- 
papilledema, 142 cases (250 eyes) were 
analyzed regarding sex, age, race, bilater- 
ality, acuity, refractive error, fundus char- 
acteristics, and coincident disease. Nine- 
ly-sigh: cases of identifiable hyaline 
bodies ([HB] group 1) were compared 
with 44. cases of pseudopapilledema with- 
out HE (group 2). The following results 
were notable: marked predominance of 
whites: one third in group 1 were unilater- 
al, and 14*6 of all psewdopapilledema was 
unilateral in only one eye did HB appar- 
ently account for diminished acuity; 
refractive error distribution paralleled that 
in the general population; anomalous 
vascular patterns occurred in 20% of 
group 1 and in 31% of group 2; pigment 
epithelial changes were found in 33% of 
group 1 and in 20% of group 2; and a 
statistically significant association was 
foundwith retinitis pigmentosa only. Anal- 
ysis o: field defects is the subject of a 
compenion report. 

(Arca Ophthalmol 97:65-70, 1979) 


Arch Bphthalmol—Vol 97, Jan 1979 


nomalous elevation of the optic dise 
is a clinical entity of considerable 
interest to the ophthalmologist, neu- 
rologist, and neurosurgeon, not only 
as a condition sui generis, but because 
of confusion with papilledema (disc 
edema due to increased intracranial 
pressure) and the grave implications 
inherent in that diagnosis. Pseudopa- 
pilledema may roughly be defined as 
any disc appearance that may be 
confused with papilledema. Specific 
funduscopice characteristics can be 
recognized and used to distinguish 
false from true papilledema, and a 
more substantial system of classifica- 
tion of "the pseudopapilledemas” 
based on morphology of the optic 
nerve head may be established. 
Among the more common condi- 
tions associated with anomalous nerve 
head elevation is hyaline bodies (drus- 
en), but the incidence of this associa- 
tion is not known. To further clarify 
the clinical characteristics of pseudo- 
papilledema, a study was undertaken 
whereby dises with hyaline bodies 


Accepted for publication Jan 31, 1978. 

From the Bascom Palmer Eye Institute, 
Department of Ophthalmology, University of 
Miami (Fla) School of Medicine. 

Reprint requests to the Bascom Palmer Eye 
Institute, PO Box 016880, niversity of Miami 
School of Medicine, Miami, FL 33101 (Dr Glas- 
er) 


(HB) were compared with elevated 
discs without HB. The purpose of this 
report is to document the clinical char- 
acteristics of pseudopapilledema, with 
and without visible HB, with analysis 
of patient sex, age, race, unilaterality 
or bilaterality, visual acuity, refrac- 
tive error, ophthalmoscopic appear- 
ance, and coincident disorders. Visual 
field defects associated with psuedo- 
papilledema is the subject of a 
companion report (see p 71). 


MATERIALS AND METHODS 


The clinical and photographic files, from 
1963 to 1974, of the Bascom Palmer Eye 
Institute, University of Miami, were 
reviewed. All cases diagnosed as pseudopa- 
pilledema, pseudoneuritis, or HB (drusen) 
of the optic nerve were reviewed. Of those, 
142 cases (250 eyes) were selected and 
classified as follows: group 1—pseudopapil- 
ledema with HB: 98 cases with unequivocal 
photographic evidence of HB or unequivo- 
cal descriptions in clinical records or both; 
group 2—pseudopapilledema without HB: 
44 cases of distinct disc elevation, usually 
with at least moderate obscuration of the 
nerve head margin, but without visible HB. 
In almost all instances, stereoscopic 35-mm 
color fundus photegraphs were helpful in 
the precise evaluation of disc characteris- 
tics. Fluorescein angiography was occa- 
sionally helpful in confirming the absence 
of true disc edema, but no diagnosis of 
pseudopapilledeme was made on angio- 
graphic evidence zlone. 


Pseudopapilledeme—Rosenberg et al 65 
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Table 1.—Sex Incidence, Age Distribution, and Incidence of Laterality in 
Patients With Pseudopapilledema 


Age, yr 


Group Mean Range Median 
1 22 7-73 
2 34 4-72 7 18* 


Total (96) 





63 (44) 


Laterality 
—ÓMáÀ 
No. of 
Eyes 


Bilateral Unilateral 


79 (56) 


*Five patients with drusen,in the fellow eye are included in group 1. 
TIncludes five patients with hyaline bodies in fellow eye. 





Fig 1.—Right (left and left (right) discs of 45-year-old woman with bilateral haie bodies 
(HB). Right disc is flat without cup and has hypervascular pattern. Left disc contains 
large number of HB. Note also superior venous trifurcation. 





Fig 2.—Discs of 39-year-old male. Right 
disc is elevated, but without visible HB. 
Left disc is filled with translucent HB. 
Anomalous vessels of both discs. 





Fig an! —Right dias of 11- roló giri sl shows 
anomalous vascular pattern. 


, 
dif ^: 


Fig 4. “Right (left) and left Yr discs of 47-year-old father of patient in Color Fig 3. Note 
hypervascular patterns with anomalous branching and venous tortuosity. 


The cases were analyzed with respect to 
age, sex, and race, while the ophthalmo- 
ogic aspects considered were unilaterality 

‘or bilaterality of the disc abnormality, 
visual acuity, refractive error, vascular 
patterns of the disc vessels, and appear- 
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ance of the retinal pigment epithelium. 
Approximately half of the cases had one- to 
ten-year follow-up photographic studies 
done. The presence of other concomitant 
ocular or systemic abnormalities was 
recorded. 





Table 2.—Condition of Opposite . 
Disc in Unilateral Cases 


Group Group 


Condition 


Normal 

Pseudopapilledema with- 
out hyaline bodies 

Hyaline bodies 

Hypoplastic 

Not recorded 





It should be noted that complete data 
were not always available for each case; 
therefore, totals will vary in the analysis of 
various subgroups. 


RESULTS 
Sex, Age, Race 


Of the 142 patients, 79 were female 
(56%) and 63 were male (44%). The sex 
incidence in groups 1 and 2 was equal, 
and age distribution was similar in 
both. groups (Table 1). 

Among patients whose race was 
recorded, there was an overwhelming 
predominance of whites, with only 
two blacks in group 1 and three in 
group 2. This disproportion is not 
attributable to the annual patient 
population of the Bascom Palmer Eye 
Institute clinics, where at least 50% of 
the patients examined are nonwhite. 


Unilaterality or Bilaterality 


One third of the patients included in 
group 1 had visible HB in one eye only 
(Table 1). Of these 32 cases, the oppo- 
site eye showed pseudopapilledema 
without visible HB in nine instances, 
and 15 showed nonelevated discs (Fig 
1, Color Fig 1 and 2). Five of the 44 
patients in group 2 had unilateral disc 
elevation. Therefore, in 14% of our 
cases of pseudopapilledema, the condi- 
tion was unilateral (Table 2). In these 
unilateral cases, there was an almost 
equal incidence of right and left 
eyes. 


Visual Acuity 


Patients with pseudopapilledema, 
with or without HB, consistently had 
excellent best-corrected visual acui- 
ties. The exceptions, given below, all 
had other ocular disease (cataract, 
senile macular degeneration, etc), 
which readily accounted for dirgin- 
ished acuity. 


20/30 or 20/40 gr 
Better Worse 
Group 1 135 16 
Group 2 15 8 
Total 210 24 


No reason, other than HB, could be 
found to account for diminished vision 
in one instance. 
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Refractive Error 


The spherical refractive error for 
185 eyes is cisplayed in Table 3. In 
essenee, this distribution is compara- 
ble to the data accumulated by Scheer- 
er' and Betseh,? who determined the 
relative incidence of refractive errors 
in the genera. population. Specifically, 


Table 3.—Refraetive Error 


No. of Eyes (96) 
pP mame 
Group 1 Group 2 


12 (11) 

















Pano 


*0.25 — +200 37 (33) 24 (32) 
> +3.00 8 (7) 7 (9) 
—0.25 — —3.00 43 (39) 27 (36) 


11 (10) 





we found no increased incidence of 
excessive hyperopia in either group. 
Our conclusion, therefore, concurs 
with that of Lorentzen.* 


Ophthalmoscopic Characteristics 


All cases considered here, as noted 
previously, had elevated optic discs, at 
least in one eye, or the diagnosis of 
pseudopapilledema was not consid- 
ered valid. However, other character- 
istics of the fundus appearance 
deserve comment. 

Vascular Pattern.— Anomalous vascu- 
lar patterns took the form of an 
increased number of major vessels on 
the disc itself, abnormal branching 
(arterial and venous trifurcations), 
increased tortuosity, or vascular loops 
(Fig 2, Color Fig 1-4). Such vascular 


Fig 1.—Left. Right disc is flat without central cup. Right, Hyaline bodies (HB), left disc 
only. Note also relative narrowing of left arteriolar tree and absence of superior arcuate 
nerve fiber bundle (between arrows), which corresponds to absolute arcuate field 


defect 





Fig 2.—Left. Venous cloverleaf loop associated with HB. Right, Poros phase of 
fluoroangiogram defines anomalous configuration. 
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anomalies occurred in 32 of 164 eyes 
(20%) in group 1 and in 27 of 86 eyes 
(31%) in group 2; everall incidence of 
anomalous v asculature was, therefore, 
24%. 

Pigment—Epithelial Derangement.— 
Alteration of the retinal pigment 
epithelium (RPE), particularly in the 
peripapillary region, was noted in 54 
(38%) of the eyes in group 1 and in 17 
(20%) of the eyes in group 2. As a rule, 
the RPE disrüption was more pro- 
nounced in cases of HB, but the sever- 
ity varied greatly within the group 
itself (Fig 3). In additien, four cases in 
group 1 showed classic retinitis pig- 
mentosa (see "Comment" section). 

Hemorrhagic Phenomena.—Only four 
cases of visible fundus hemorrhage 
were encountered in this study (Fig 
4). In two instances, peripapillary 
hemorrhage was an incidental find- 
ing. Of great interest are the cases of 
a 4-year-old patiemt presenting with 
esotropia, pseudcpapilledema, and 
submacular hemorrhage and a 12- 
year-old patient with a six-week histo- 
ry of sudden visua disturbance. 

It would be tempting to directly 
associate peripapillary retinal pig- 
ment epithelial changes with hemor- 
rhagic phenomena, either as the cause 
or the residue of subretinal bleeding. 
We cannot, however, do so from the 
photographic data in this series. 

Coincident Disorders.—Various ocu- 
lar and systemic abnormalities were 
encountered in both groups (Table 4). 
There was no noteworthy association 
with any condition other than retinitis 
pigmentosa, which was found in five 
patients. Because cf the nature of the 
field defects seen with HB and the 
elevated cupless disc, the diagnosis of 
glaucoma became exceedingly diffi- 
cult. 

Visual Field Defects.-The visual 
field defects documented in this series 
is the subject of a eompanion publica- 
tion (see p 71). 


COMMENT 


The problem of ophthalmoscopic 
differentiation of pseudopapilledema 
from true papilledema has been dealt 
with at length elsewhere'^ and will 


not be diseussed in detail here. Walsh * 


and Hoyt? suggest that congenital 
dise elevations be subdivided where 
possible, with more detailed morpho- 
logie descriptions, such as “elevated 
anomalies with intrapapillary drusen, 
with hyperopia, with persistent hya- 
loid tissue, and so forth.” This reclas, 
sification of 
mas” seems reasonable if for no other 
reason than that clinicians, once 


Pseudopapilledema—Rosenberg et al 67 


“the pseudopapillede-. 


. 
- 


Fig 3.—Retinal pigment epithelial changes 
associated with HB. Right (top) and left 
(center) fundi of 41-year-old woman: no 
history of visual symptoms. There is 
pigmentary atrophy and clumping. Note 
anomalous arterial branching (top). Note 
also minimal peripapillary pigmentary de- 
rangement (bottom). 


aware of the sophisticated observa- 
tions possible with standard ophthal- 
moscopy, will refine their ophthalmo- 
scopic skills in the evaluation of any 
suspicious optic disc. 

The present study is an analysis of 
the clinical profile of anomalous disc 
elevation, which compares the charac- 
teristics of discs with visible HB to 
those without. Walsh and Hoyt? clear- 
ly stated that the infrequency of the 
"papilledema-pseudopapilledema 
problem" in adults is explained in 
large measure by the transformation 
of buried HB to those clearly visible 
on the dise surface and that this 
progression occurs in one or two 
decades. However, in the cases re- 
viewed here, 35% of the elevated disc 
anomalies that oecurred in adults over 
20 years of age demonstrated no visi- 
ble HB, even using stereoscopic 35- 
mm color transparencies. 

While it is tempting to use the 
phrase "buried hyaline bodies" where 
none are visible, no long-term study is 
as yet available that warrants such an 
assumption. In the present series, the 
evolution of HB not initially detecta- 
ble occurred in four eyes during the 
follow-up interval of two to nine 
years. Distinet progression of visible 
HB was documented in an additional 
six eyes (Fig 5). 

The incidence of unilaterality was 
impressive in the present series and 
ranged from 25% in group 2 to 33% in 
group 1. This is a rather high inci- 
dence of asymmetry of dises when one 
considers the concordance between 
eyes for cup-dise ratios according to 
Armaly* (in 92% of individuals, the 
difference in cup-dise ratio did not 
exceed 0.1, and in 99%, it did not 
exceed 0.2). Lorentzen” found an inci- 
dence of unilaterality of 29%; this 
figure is consistent with that found in 
the present series. 

Where data regarding race were 
avallable, five of 133 patients were 
black. The study confirms the appar- 
ent rarity of HB of the optic nerve in 
nonwhites. While Lorentzen's study 
could not address itself to this point, 
in our clinical setting the racial differ- 
ence becomes highly noteworthy. 

Although pseudopapilledema may 
be observed at birth, the youngest 
patient with discernible HB in our 
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Fig 4.—Top, Subretinal hemorrhage associated with pseudopapilledema in 4-year-old 
boy: no FB are visible. Bottom, Peripapillary subretinal hemorrhage, incidental finding in 
48-year-eld woman. 


series was 7 years old. We are 
unaware of a documented case of visi- 
ble HB occurring in infancy or early 
childhood. Lorentzen's? youngest case 
was 13 rears old, and Erkkilä’ found 
“superficial drusen" im 12 of 50 chil- 
dren less than 15 years of age (these 
being more common im the older chil- 
dren). 

A meaningful association of anoma- 
lous vessels on the dise (Color Fig 1-4) 
was found in both group 1 and 2 of the 
present series, altheugh Lorentzen 
apparently concluded that there was 
no mereased incidenee of anomalous 
vessels with disc drusen. Walsh and 
Hoyt’ described vessel anomalies as a 
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common feature of anomalous disc 
elevations. This feature may be a 
helpful ophthalmoscopic clue that 
serves to differentiate pseudoedema 
from true dise edema. The concur- 
rence of anomalous vessels suggests 
that hyaline bodies arise in congen- 
itally dysplastic optic discs, and it is 
our distinct impression that many of 
these dises have small diameters as 
well. 

Of our 98 patients in group 1, there 
were four cases of retinitis pigmento- 
sa, and one additional ease in group 2. 
In accord with Lorentzen, it would 
appear that, with the* possible excep- 
tion of tapetoretinal 'degeneration, 


Table 4.—Associated Conditions . 


Group Group 
Condition 1 25 


Retinitis pigmentosa 
Papillitis 
Retinal detachment 
Glaucoma 
Ischemic optic neue 

opathy o 2 
Branch vein occlu- . 

sion 2 
Pseudotumor @erebri 
Intracranial neoplasm 
Congenital nystag- 

mus 1 0 
Uveal effusion syn- 

drome 1 0 
Presumed ocular his- 

toplasmosis syn- 

drome 1 0 
Sarcoid 1 0 
Psychomotor retarda- 

tion 1 
Schizophrenia 1 0 
Migraine 1 0 
Congenital heart dis- 

ease 0 1 
Albers-Schónberg 
disease 
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Fig 5.—Fourteen-yeer-old boy presented 
with transient obscurations of vision. Top, 
Right disc in 1964 is elevated without 


discernible HB. Bottom, Disc in 1966 
reveals two HB at 3 c'clock position. Note 
also: regression of elevation and in- 
creased transparency of disc tissue, espe 
cially at superior and nasal aspects; 
increased clarity of superior vessels; and 
diminished internal membrane reflexes. 
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there is no statistically significant 
association of dise HB with the 
numerous and diverse ocular and 
neurologic disorders (including tuber- 
ous sclerosis) with which HB have 
been described. We disagree entirely 
with Erkkila’s* suggestion that neuro- 
logic symptoms and signs are common 
in children withedisc drusen or that 
neurologic examination is indicated. 
Hemorrhage beneath the retina or 
pigment epithelium is a recognized 
complication of disc drusen, but the 
mechanism of hemorrhage is unset- 
tled. Such hemorrhages may occur in 
the absence of visible HB (Fig 4). The 
present authors consider the "me- 
chanical erosion" of adjacent vessels 
an untenable concept. That subretinal 
hemorrhage may account for changes 
in the peripapillary retinal pigment 
epithelium is not established. Wise et 
al" believe that hemorrhage with dru- 
sen is due to the proliferation of 
abnormal capillaries deep to the reti- 
na. 
In 1961, Rucker and Kearns” 
pointed out the fallacy of assuming 
that diminutions of visual acuity may 
be attributed to HB of the disc. At 
that time, review of cases of HB with 
field defects disclosed that there was 
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en Auffassaung der Brechzüstande des Auges. 
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3. Lorentzen SE: Drusen of the optic dise: A 
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4. Savino PS, Glaser JS: Pseudopapilledema 
versus papilledema. Int Ophthalmol Clin 17:115- 
137, 1977. 

5. Walsh FB, Hoyt WF: Clinical Neuro- 
Ophthalmology. Baltimore, Williams & Wilkins 
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not a single instance of reduced 
central acuity. Sanders et al," in a 
review of hemorrhagic complications 
of disc drusen, reported an instance of 
progressive field and acuity loss in a 
58-year-old woman who had at least 
two documented disc hemorrhages 
(other eye enucleated for unrelated 
oeular disease). The loss of visual func- 
tion was not considered as a sequela of 
the hemorrhagic episodes. Other in- 
stances of acuity loss may be asso- 
ciated with vitreous or peripapillary 
subretinal hemorrhages. 

Knight and Hoyt" reported a case 
that they believed to represent monoc- 
ular blindness due to hyaline bodies of 
the dise, other causes being excluded 
by superlative neuroradiologic tech- 
niques. These authors firmly pointed 
out the exceptional nature of their 
case and speculated that the patient’s 
optic nerves may have been congen- 
itally hypoplastic as well. Kamin et 
al,? reported a case of a 15-year-old 
patient who underwent a ventriculoa- 
trial shunt at age 8, despite normal 
pneumoencephalography and cerebral 
angiography. A large central field 
defect when the patient was aged 15 
suddenly developed, first in the right 
eye and a few weeks later in the left, 
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associated with bilateral HB. Visual 
acuity was, right eye, 5/200, and 20/ 
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fields. All laboratory findings were 
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central scotoma in a 15-year-old boy, 
followed in a few weeks by rapid and 
symmetrical involvement of the other 
eye, is most likely an acute demyelina- 
tive syndrome akin to or identical 
with Leber’s hereditary optic atrophy. 
Acuteness, symmetry, stability, and 
the absence of other field deficits 
make HB a highly unlikely causal 
factor. 

Suffice to say, one must be 
extremely wary of attributing loss of 
central visual acuity to optic dise HB 
(except in cases of vitreous or submac- 
ular hemorrhage) and that Rucker’s 
rule is rarely, if ever, violated. 
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A Clinieal Analysis of Pseudopapilledema : 


II. Visual Field Defects 


Peter J. Savino, MD; Joel S. Glaser, MD; Michael A. Rosenberg, MD 


e Goldmann perimetry was performed 
on patients with pseudopapilledema. The 
cases were subdivided into those with 
ophthalmoscopically visible hyaline bod- 
ies (HB), (group 1) and those without 
(group 2). in group 1, 37 of 52 eyes (71%) 
demonstrated field abnormalities, includ- 
ing enlargement of the blind spot (6896) 
and various nerve fiber bundle defects 
(70%); inferior nasal defects were the 
single most frequent defect. In group 2, 
ten of 47 eyes (21%) showed only 
enlarged blind spots and two fields were 
generally constricted. No nerve fiber 
bundie defects were found in this group. 

It is noted that field defects related to 
other ocular or intracranial diseases may 
be found in patients with intrapapillary 
HBs. 

(Arch Ophthalmol 97:71-75, 1979) 


H»5sline bodies (HBs) of the optic 

nerve constitute a double threat 
to patient and clinician alike. Too 
frequently disc elevation is inter- 
preted as papilledema, and the pa- 
tients are subjected to inappropriate 
diagnostic studies. In addition, visual 
function is vulnerable to insidiously 
progressive loss of field or, more rare- 
ly, abrupt change that is due to vascu- 
lar oeclusions or hemorrhagic phenom- 
ena. In a eompanion article, it was 
noted that in only one of 164 eyes was 
visual acuity diminished without 


cause other than uncomplicated intra- 


See also p 65. 


papflary HBs. This report continues 


the analvsis of visual function in cases 
of  pseudopapilledema, specifically 
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with regard to changes in the visual 
fields. 


MATERIALS AND METHODS 


The patient population that was studied 
has been previously defined (see part 1). 
Group 1 consisted of cases of pseudopapil- 
ledema with visible HBs, and group 2 was 
comprised of cases of pseudopapilledema 
without visible HBs. Patients in both 
groups who were not originally examined 
by one of the authors were requested to 
return for reexamination, which included 
Goldmann perimetry. Therefore, 40 pa- 
tients in group 1 and 32 patients in group 2 
were personally examined by at least one 
of the authors. For purposes of analysis, 
individual visual fields were tabulated 
rather than "patients" (Table 1). This 
device is necessary to accommodate cases 
with unilateral pseudopapilledema, field 
defects attributable to conditions that are 
not directly associated with pseudopapil- 
ledema, and eyes with nonvisualizable 
fundi (Table 2). 

All visual fields were performed on the 
Goldmann perimeter. At least two isopters 
(I-4e, I-2e) were recorded, and where 
defects were discovered, additional stimuli 
were used to further define the density of 
the abnormality. Refractive corrections 
were applied for central isopters. In several 
instances, more than one pattern of field 
defect eg, an enlarged blind spot, a nerve 
fiber bundle defect, or a general constric- 
tion, was encountered in a single field, and 
these patterns, therefore, are enumerated 
separately. 


RESULTS 


Perimetric testing documented vi- 
sual field defects in 37 eyes (71%) in 
group 1, as contrasted with only 12 
abnormal fields (25%) in group 2. 

The patterns of visual field defects 
that were encountered in group 1 are 





1 66 14 


*See Table 2. d 


Table 1.—Case Material for Visual Field Analysis I 


Group Total Fields Excluded* Normal, Ratio (96) Abr ormal, Ratio (96) 
2 55 E 8 35/47 (75) 12/47 (25) 


displayed in Table 3 and Fig 1. The 
most frequently encountered defects 
were enlargement of the blind spot 
(68%) and a variety of nerve fiber 
bundle defects (70%). X comparison of 
inferior vs superior defects reveals an 
overwhelming dominance of the form- 
er, with inferior defec:s being approx- 
imately four times mare common than 
superior defects. Likewise, involve- 
ment of the nasal 3eld is fourfold 
more frequent than involvement of 
the temporal field. Setting aside 
enlargement of the b ind spot, abnor- 
malities in the inferier nasal field are 
the most frequently encountered de- 
fects with HBs. 

In group 2, three quarters of the 47 
visual fields that were plotted were 
normal. Enlargementof the blind spot 
was the only abnormality in ten 
instances (21%), while generalized 
constriction was recorded twice. No 
nerve fiber bundle defects were 
detected in this group, even in 
patients of advanced age. 


COMMENT 


The primary importance of pseudo- 
papilledema is the all too frequent 
confusion with true papilledema (disc 
edema owing to increased intracranial 
pressure), and the misapplication of 
unnecessary, and pocentially morbid, 
invasive neuroradiological investiga- 
tions and even neurosurgical proce- 
dures. However, HBs of the optic disc 
are not in and of themselves a 
completely benign condition since 
visual field loss oecurs in a substantial 
number of patients. ^ Visual loss is 
limited almost exclusively to the "pe- 


15/52 (29) 37/52 (71) 
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Table 2.—Causes of Visual 
Field Defects in Excluded Cases* 


Cause Fields 


Cerebral tumor 
Parachiasmatic mass 
Postcraniotomy, hemianopsia 
Tapetoretinal degeneration 


Ischemic optic neuropathy 
Functional 

Glaucoma 

Vitreous hemorrhage 
Total fields 


4À-—-q £mnK€xrnrntntn 


— 


Papillitis 

Tapetoretinal degeneration 
Psychomotor retardation 
Prior photocoagulation 
Macular detachment 

Total fields 


*Numbers refer to fields or eyes. 


ripheral" field and it is with excep- 
tional infrequency that diminished 
central acuity may be attributed 
directly to HBs.* Other case reports? 
are controversial and unconvincing 
(see part 1). The present series 
contains one instance of diminished 
central vision that is apparently due 
to HBs (see part 1). 

The frequency of visual field de- 
fects in the present series (group 1) 
compares favorably with that re- 
ported by Lorentzen? (71% vs 87%). 


e he most frequently encountered ab- 


normality in both series is enlarge- 
ment of the blind spot followed by 
nerve fiber bundle defects, particular- 


72 Arch Ophthalmol—Vol 97, Jan 1979 





uv s | 
EDS CET 


woman. 





scurry 20/15. — 


ly in the lower nasal field. Since the 
blind spot is commonly enlarged in 
pseudopapilledema, this sign cannot 
be used to distinguish false from true 
papilledema. In fact, with true papil- 
ledema, the blind spot enlarges only 
when the fundusropic changes are at 
least moderately advanced and are no 
longer in doubt. 

The mechanism whereby HBs pro- 
duce field loss (excluding hemorrhagic 
complications) remains obscure, and 
attempts to correlate the location of 
visible HBs with the sector of visual 
loss has met with only limited success 
(Fig 2). Lorentzen’ speculates that the 
distribution of HBs in the superior 
and inferior nasal aspects of the disc 
interrupts the arcuate temporal fi- 
bers, which results in a nasal defect. 
By his own admission, however, corre- 
lation between the location of HBs 
and the position of field defects is only 
"fair." Pollack and Beeker’ failed to 
find a direct correlation in their case 
in which both premortem fundus 
photography and postmortem exami- 
nation were available. Walsh and 
Hoyt’ suggest that the deep bodies 
that lie adjacent to the lamina cribro- 
sa, and not those that are superficial, 
are the cause of nerve fiber damage; 
there is no convincing confirmatory 
evidence in this regard, the recent 
paper by Friedman et al notwith- 
standing. The detection of progressive 
visual field loss in the presence of a 
static ophthalmoscopic picture in six 
of 14 cases reported by Lansche and 








Fig 1.—Field defects with hyaline bodies. Top left, Progressive 
defects in 16-year-old boy. Note nasal contraction in right eye and 
typical arcuate defect in left eye. Top right, 51-year-old woman 
with extensive nasal field loss in right eye and marked constric- 
tion in left eye. There was relative afferent pupil defect on left. 
Bottom, Bilateral nerve fiber bundle defects in 37-year-old 


Table 3.— Visual Field 
Defects Associated 
With Visible Hyaline Bodies* 


Arcuate scotomas 13 38 
Superior 
Inferior 11 
Sectoral scotomas 


Superior 
Inferior 
Temporal 
Superior 
Inferior 


Enlarged blind spot 25 68 


General constriction 4 11 





*Data are based on 37 abnormal fields in 52 
cases of group 1. Multiple defects in a single 
field were recorded separately. 


Rucker. lends some support to this 
theory. 

Cireulatory disturbances at the op- 
tic dise secondary to intrapapillary 
HBs have been implicated in the 
production of visual field loss. Cohen’ 
deseribed two young women with 
acute onset of arcuate scotomas asso- 
ciated with superficial papillary 
hemorrhage and venous engorgement, 
which was followed by optic disc 
pallor; he hypothesized that vascular 
insufficiency caused by intrapapillary 
drusen was responsible, but fluoroan- 
giograms apparently were not per- 
formed. Karel et al' have reported 
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Fig 2.—Left and right, Correlation of position of disc hyaline bodies and field defect. Left, Note 
absence of retinal nerve fiber layer in contiguous sector (between arrows). 
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Fig 3.—Sudden onset of right field defect in 33-year-old man following obscuration of vision. Top left, Dense nerve fiber — 
bundle defect in right eye corresponds to narrowed arteriole in Fig 3, top right (open arrow). Note also small hemorrhage 
(closed arrow). Bottom left, Left eye. Bottom center, Fluoroangiegram of right eye demonstrates nonfilling in arterial phase 
(13.5 seconds) and. bottom right, delayed filling in arteriovenous phase (15 seconds) (arrow). 
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Fig 4.—Left, Goldmann fields plotted Oct 30, 1973, after complaint of left lower nasal defect that was 
noted two weeks earlier. Right, On Dec 15, 1973, left homonymous hemianopsia had evolved. 
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, Right optic disc on Oct 30, 1973, showing hyaline bodies and pallor of superior portion 


of disc. Right, By Jan 13, 1974, inferior aspect of disc showed dusky hyperemia, nerve fiber layer 
swelling, and hemorrhages; superior aspect of disc remained unchanged. 


ischemie disc edema associated with 
abrupt onset of arcuate defects that 
was followed by segmental dise pallor 
in three young patients with HBs. 
Sanders et al'' attributed visual field 
defects to deep peripapillary hemor- 
rhages caused by mechanical erosion 
of blood vessels by the "hard, sharp 
concretions”; they further state that 
the superficial splinter hemorrhages 
that are seen with HBs have very 
little clinical importance. The possibil- 
ity that these superficial hemorrhages 
are similar to those described by Begg 
et al? which were associated with 
field loss in glaucoma, cannot be 
* dismissed. 

A report of bilateral retinal arterial 
occlusions in a 50-year-old patient 
with visible intrapapillary HBs has 
been published." Although the au- 


*. * thors admit that a cause-effect rela- 


tionship cannot be proved, the vascu- 

lar origin of the visual field defects of 
Bs is again implied. 

` In this regard, the following case 

history and findings are noteworthy. 
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A 33-year-old man complained of the 
sudden appearance of "hazy vision" in the 
temporal field of the right eye that 
progressed to total monocular blindness 
lasting about 20 minutes. When his vision 
cleared, the patient was distinctly aware of 
a residual field defect. One week later, 
examination showed a visual acuity of the 
right eye of 20/25 and of 20/20 in the left 
eye, and a relative afferent-defect pupil 
(Gunn's) on the right; field defects were 
plotted by Goldmann perimetry (Fig 3). On 
funduscopy, bilateral intrapapillary HBs 
were observed, with a small superficial 
hemorrhage located temporal to the right 
disc in the distribution of a small atten- 
uated branch arteriole. Fluoroangiography 
documented slow filling of this vessel, 
which is consistent with partial (or resolv- 
ing) occlusion (Fig 3, right). 


Gaynes and Towle" described a case 
of bilateral HBs with unilateral disc 
hemorrhage that apparently occurred 
during an attack of migraine. Vision 
and field in thg involved eye were 
normal. " 


While it would appear that field 
defects with HBs occur with occasion- 
al abruptness, which infers a vascular- 
oeclusive mechanism, the vast majori- 
ty of deficits are probably attribut- 
able to the insidious attrition of nerve 
fibers. In the latter case, it is likely 
that HBs compress neighboring visual 
axons with resultant nerve fiber 
bundle defects or irregular peripheral 
field contraction. In contrast to the 
visual field defects encountered in 
group 1, group 2 showed only enlarge- 
ment of the blind spot (ten of 47 
fields); patients even in the seventh 
and eighth decades of life demon- 
strated no nerve fiber bundle de- 
fects. : 

Finally, the presence of HBs does 
not preclude superimposition of field 
defects from other ocular or ifttra- 
cranial disease. In the present series 
we have encountered visual loss that 
was due to glaucoma, ischemic optic 
neuropathy, parachiasmatie mass le- 
sion, and cerebral tumor, all in 
patients with visible HBs. The follow- 
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Ing case serves to highlight the dilem- were believed to be unchanged from the of field defects js in doubt, serial 1 
ma. examination ten years before and that ^ perimetric examination is indicated. ^ 
were consistent with the HBs present i : 2 4 
A 60-year-old woman complained of loss both dises (Fig 4, left). uhren rie ape d qute mporat or: hemony mous gemi A 
of inferior nasal left field two weeks prior one month later demonstrated some fluc- anoptic patterns evolve, appropriate j 
to examination. A similar episode had tuation in the fields, and two weeks later a neurodiagnostic studies must be un- j 
oceurred 33 years earlier. At that time she left homonymous defect was apparent (Fig  dertaken. Where visual acuity is 
was examined by an ophthalmologist; a — 4 right). The patient was now complaining reduced, in the absence of macular 
a left field defect was documented of nausea, vomiting, and episodic vertigo. | hemorrhage or other fundus disease, ' 
x E Ric ira cit oe Pe Cerebral arteriography showed a mass the responsibility of the ophthalmol- 
E TL " nori : in tne Dac 1 k e lesion in the right temperoparietal area ogist is to rule out petential retrobul- 
eye. e physician aso requested that that proved at craniotomy to be a glioblas- bar lesi bef ibuti 
SDN emily atda ho 2 d si 1y to ar lesions before attributing loss of 
J ers de examined since toma multiforme. Examination postopera- lelv : í : 
the: tander ites lly familial." acuity solely to intrapapillary HBs; 
€ disorder was oceasionally familial. tively disclosed that her visual acuity ial examination is stil otn 
She also possessed a copy of her visual remained 20/20 in both eyes, but she had — erences ng is still appropriate 1 
fields, which were plotted in 1963. Exami- sustained further loss of field. Ophthalmos-  !n this clinical dilemma. | 
Senis Oct 30, 1973, showed 20/20 vision copy showed disc edema and hemorrhages 
m pra, W ith a distinct relative affer- (Fig 5). This investigation was supported in part by a 
ent pupillary defect in the left eye. Gold- , l fellowship from the Heed Ophthalmic Founda- 
mann perimetry revealed field defects that In such instances where the source tion, Inc, Chicago. 
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| PAPA Saca mi on Stamps.—Pope John XXI.—His name was Peter n 
: Rebuli-Giuliana. He was pope from Sept 8, 1276, 1 
until April 20, 1277. He was the only Portuguese E 
pope. | 5 
He was Cardinal of Tusculum, Italy, at the time of 1 


the concilium of Lyons, France. He was the personal 
physician of Pope Gregory. It should be pointed out 
that Gregory X was elected pope after three years of 
interregnum. This coincided with the interregnum of 
the emperors in Germany after the last Staufer had 
been executed and before Rudolph of Hapsburg 
was elected in 1273. 

Pope John XXI tried to establish peace between 
France and Castile. His residency was in Viterbo, 
Italy, and he was killed when the ceiling of his room 
collapsed. 

He was a scientist of the first order. He wrote many 
articles and books on philosophy, psychology, natu- 
ral sciences, logic, and medicine. He tried'to orga- 
nize another crusade. 

Pedro Hispano was the name under which he 
published scientific books and articles before he 
became pope. He wrote one book on vision entitled 
De Oculo. 
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Visual Resolution 


in a Patient 


Exhibiting a Visual Fatigue or Saturation-like Effect 


Probable Multiple Sclerosis 


® A rapid visual resolution test con- 
ducted on available equipment reveals the 
presence of rapid falloff in acuity in a case 
of probable multiple sclerosis. Intense 
large field illumination was used, and 
grating acuity was tested using laser red 
light. The effect is so large that minor 
anomalies (not subjectively appreciated) 
or the residuum of earlier minor attacks of 
retrobulbar optic neuritis can be readily 
detected. A related “visual fatigue or satu- 
ration-like syndrome" was described ear- 
lier. 

In bright environments these patients' 
vision fades. Briefly closing the eyes 
restores visual sensitivity. Providing fil- 
ters or lowering the light level tends to 
maintain vision. 

This test must be studied intensively. It 
offers a noninvasive simple means of 
showing underlying anomalies in neural 
conduction of the visual signal. Such 
anomalies can be prognostic and pre- 
viously have been revealed only with 
sophisticated electrophysiological tech- 
niques. 

(Arch Ophthalmol 97:76-78, 1979) 


E IE is important to advance early diag- 


nosis in neuro-ophthalmology. We 
present an extremely sensitive test of 
visual resolution that is particularly 
effective where nerve conduction 
anomalies are present. 

The class of anomalous behavior, 
which includes but is not limited to 
resolution, does not seem to occur in 
lesions prior to the optic nerve head. 
Since myelin first ensheathes optic 
nerve fibers beyond the optic nerve 
head, a reasonable working hypothesis 


* is that myelin is somehow involved in 


the anomalies where the functional 
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alterations are recorded. 

The class of anomalous responses 
are commonly seen in demyelinating 
diseases, eg, multiple sclerosis, and 
also in compressive lesions, ischemia, 
and inflammations. Furthermore, in 
patients with optic neuritis, the 
effects of the pathology on the func- 
tions seem to be more extensive than 
the apparent bound implied by peri- 
metric tests. This implies the presence 
of broader but perhaps less intense 
manifestations of pathology that are 
not confined to a discrete lesion. 
Comparable functional alterations 
may be found in still active lesions of 
the visual pathways central to the 
optic nerve. Here, however, they tend 
to be limited to the site of the active 
lesion. 

Other recent studies on visual acui- 
ty and central visual evoked potentials 
in demyelinating diseases are avail- 
able.'* 

Some years ago a "visual fatigue- 
like or saturation effect”** was 
revealed when testing patients with 
lesions posterior to the optic nerve 
head. The test design, which evolved 
in order to show this anomalous 
behavior, was termed "the flashing 
repeat static test." In essence, it 
involved the repetitive testing of the 
inerement or static threshold. The 
increment or static threshold is the 
just detection of a tiny point of light 
against a large illuminated adapting 
background field. The perimetric test 
target is flashed periodically (pulsed) 
in order to show that this is not a local 
adaptation effect. If it were a local 
adaptation effect, flashing the target 
would cause the stimulus to reappear, 
not disappear. (Local adaptation is the 
fading of vision that occurs in time 
when retinal images are effectively 
stabilized. Flickering or moving the 
object restores object visibility. In 
anomalies of local adaptation, the 
more rapid disappearance of steadily 
viewed objects is recorded. The effect 
described here, occurs whether the 
object is flickering or not.) Thus, it is a 


simple loss of visual sensitivity in 
time. 

Patients who exhibit the visual fa- 
tigue-like or saturation phenomenon 
complain of letters dropping out while 
reading and of difficulty sustaining 
vision at higher light levels. When 
such patients close their eyes from 
three to five minutes, there is a 
measurable and often substantial re- 
covery in sensitivity. The subsequent 
loss of sensitivity is related to the 
general light adaptation level of the 
person, ie, the higher the luminance of 
the general background environment, 
the more rapid the falloff in sensitivi- 
ty. Sensitivity in these persons often 
can be sustained by providing them 
with suitable tinted lenses and/or 
reducing general ambient illumina- 
tion. 

We are interested in determining 
the effect of this generalized phenom- 
enon on measures of resolution or 
visual acuity. However, because most 
office visual acuity charts have but 
few letters and subtend only a small 
portion of the visual field, it is rather 
difficult to show a time-based falloff 
in sensitivity with routine visual acui- 
ty tests. One needs a large field for 
the light adaptation of the patient, a 
large selection of letters, and a rela- 
tively intense light source. While we 
do not have such a chart, we do have a 
two-beam interferometric acuity de- 
vice at our laboratory that provides 
the necessary conditions. The laser 
light source associated with this 
device provides an intense stimulus, 
the luminance of which may be 
reduced by the addition of neural 
density filters. The field subtends 
4.75°. Without a filter and with both 
beams entering the pupil, the average 
retinal illuminance is 10° trolands of 
HeNe laser red (6,323 A). The advan- 
tage of this device is that by having a 
continuous range of grating frequen- 
cies for presentation (by adjustment 
of the separation of the two interfer- 
ing beams), one has a continuous 
measure of visual resolution. Further- 
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more, the large field allows control of 


light adaptation over a meaningful 


central area. The orientation of the 
multiline grating target and target 
contrast zlso can be varied. The latter 
allows evaluation of effects for differ- 
ent frequencies at each luminance 
level.' Here sample data on frequency 
(line width) for a high contrast target 
will be presented. The technique is 


simple. 


METHODS 


After properly centering the patient 
relative to the instrument with both inter- 
fering beams readily able to enter the eye 
pupil, the observer is asked to close his eyes 
for a period of five minutes in the dimly 
illuminated examination room. Prior to 
this step, some line frequency was found 
that the observer could identify properly. 
This frequency is left in place on the 
instrument so that when his eyes are 
reopened, the observer sees a lined pattern, 
thus rechecking the patient’s centration on 


Interference Acuity OS 








the pattern. Once this has been achieved, 
the line frequency is quickly adjusted so 
that the lines are too fine to be detected. 
Line orientation is then set either horizon- 
tally or vertically (or in some other orienta- 
tion). Then, line frequency is reduced (the 
grating is made coarser) until the patient 
just detects the presence of the lines and 
correctly names the grating orientation. 
This is a measure of resolution at 90° from 
the grating orientation, ie, vertical lines 
test horizontal resolution. Immediately 
after proper detection, the line frequency 
is increased until the grating is no longer 
visible, the orientation is altered in a 
random manner, and the test is repeated. 
(After the patient correctly identifies the 
grating orientation, he is presented with a 
homogeneous red field of 10° trolands for a 
short period during which the grating line 
frequency is increased and its orientation 
is adjusted. Neutral filters that reduce 
grating field luminance do not affect the 
luminance of this homogeneous field, 
which is provided by another light source.) 
This procedure is replicated again and 
again for a full five minutes. When testing 
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Fig 1.—Left eye o! patient described in case report (June 9, 1977). Abscissa shows time 
in minutes after initiation of test and following period of five minutes with eyes closed. 
Ordinate shows decima! equivalent visual acuity, which is simply computed value 
determined by diwding Snellen acuity fraction. On right ordinate, equivalent convention- 
al Snellen fractions are plotted. Decimal acuity is plotted against instrument employed 


uses this designation. 


Decimal acuity of 1.0 indicates that each cycle of fringe or grating pattern (light and 
dark "line") subtends 2.0 minutes of arc at eye. Decimal acuity of 0.1 subtends 20 
minutes of erc and so on. Note rapid falloff in resolution capability efter initiation of 


test. 
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normal patients, a small light adaptive 
effect may be found, which is often not 
readily revealed by less experienced inves- 
tigators, and then a relatively stable 
performance is noted in time. There is 
always some fluctuation in thresholds. This 
test is only moderately affected by refrac- 
tive anomalies and is still applicable in not 
too dense opacities at the optical media. 


PATIENT RESPONSES 


Patients affected by the visual fa- 
tigue or saturation-like effect show a 


rapid falloff in resolution capability ' 


when this test is performed. It is 
exacerbated by higher luminance lev- 
els such that resolution falls from a 
relatively high level to a remarkably 
low level in just a minute or two. As a 
complication one finds that the sub- 
ject may alter fixation to a retinal 
region that has not been exposed to 
light and have an apparent rapid 
increase in acuity for a period of time 
(Fig 1). If the patient is warned that 
he must maintain very steady fixa- 
tion, these apparent inconsistencies or 
marked fluctuations in resolution are 
minimized. Questioning the patient 
who exhibits these characteristics 
shows that the apparent luminance of 
the field tends to fade with the fall in 
resolution, ie, the field may partially 
or near wholly darken (although it is 
maintained at a rather intense lumi- 
nance). One patient described lines as 
being seen through a darkening of the 
field. These same patients, when care- 
fully tested with psychophysical tech- 
niques that reflect retinal receptive 
field properties," show a normal 
response, which indicates that the 


anomaly is most probably beyond the- 


optie nerve head. 

Sample data are presented for a 
subject with a history of retrobulbar 
optie neuritis, which is a likely mani- 
festation of multiple sclerosis. 


REPORT OF A CASE 


A 37-year-old man was admitted first to 
a department of neurology in 1974 because 
of a feeling of heaviness of the legs with 
sudden onset two months previously. At 
about the same time he noticed weakness 
of the upper portion of the left arm and 
pricking sensations in the left hand. Six 
years earlier he had an attack of facial 
paralysis of the left side. The examination 
showed slight residual weakness of the left 
side of the face, clumsiness of the upper 
portion of the left arm with exaggerated 
tendon reflexes, and complete loss of posi- 
tion sense in the fingers of the same side. 
Tendon reflexes were sluggish in the lower 
limbs with no other obvious signs. The only 
pathological laboratory finding was 16 
lymphocytes per square millimeter in the 


CSF. The administration of prednisone. 


brought symptomatic improvement. At 
that time a presumptive diagnosis of 
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Fig 2.—Right eye of patient described in case report (June 9, 1977). Abscissa and 
ordinate are same as in Fig 1. Note that falloff in resolution capability is recordable also in 
eye where subjective symptoms have never been detected. 


multiple sclerosis was advanced. 

Gradual improvement followed until the 
occurrence a few months later of Lher- 
mitte’s signs, which resolved. After about 
ten months the patient reported double 
vision in the left extreme gaze (left abdu- 
cens weakness). Minor paresthesias in the 
limbs were present at the same time. 

After treatment with prednisone, diplo- 
pia disappeared. He was examined again in 
September 1976 and only areas of dyses- 
thesia were noted. This symptom was rath- 
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er stationary until December 1976 when he 
noted a decrease in visual acuity in the left 
eye, retrobulbar pain with eye movements, 
desaturation of colors, and dimming of 
lights. Visual acuity was 20/15 in the right 
eye and 20/30 in the left eye. Findings 
from the ophthalmologic examination were 
normal except for the left visual field, 
which showed an enlarged blind spot. 
Visual acuity in the left eye decreased to 
20/80 in January 1971. Steroid treatment 
was begun and the patient subjectively 
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improved. The pain disappeared. Pat- 
terned visual evoked responses in both eyes 
showed an increased latency. However, in 
the left eye the latency was higher than in 
the right eye. 


COMMENT 


From the recent exacerbation, acui- 
ty had recovered to 20/25 at the time 
of our test. Left eye data are shown in 
Fig 1. Note the rapid falloff in visual 
resolution capability during the five- 
minute test period. An equivalent 
Snellen letter of size 20/800 is four 
times larger than the largest letter on 
the usual office acuity chart. This is an 
incredible reduction in acuity in just 
two minutes. Many replications of 
these data are available. Reducing the 
luminance by adding a one-log-unit 
neutral density filter providing an 
average 10° trolands of retinal illumi- 
nance results in a comparable finding, 
but with a better resolution at the end 
of five minutes (equivalent to 20/100). 
Using a two-log-unit filter providing 
10* trolands largely, but not totally, 
eliminates the sharp falloff in resolu- 
tion (20/35). One week after the test, 
the patient's acuity had recovered to 
20/18; however, the falloff remained. 
The second eye, in which subjective 
symptoms had never been detected, 
showed a lesser falloff at the three 
levels of retinal illuminance tested. 
The presence of falloff was unequivo- 
cal and substantial; at 10° trolands, the 
initial resolution was equivalent to 
20/18 and fell to a final 20/50 equiva- 
lent after five minutes (Fig 2). 

Since the submission of this article, 
a second report on the subject has 
been published." 
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Blindness Secondary to 


Steroid Injections Into the Nasal Turbinates Y 


Barton Brers, MD 


* Two cases of inadvertent intra-arteri- 
al injection into the anterior turbinates for 
treatment of allergic rhinitis resulted in 
retrograde flow of methylprednisolone 
acetate in the ophthalmic artery. Both 
patients demonstrated embolization of the 
retinal circulation, and one of the choroi- 
dal circulation as well. Visual outcome 
was favorable, although one patient 
showed a permanent paracentral scoto- 
ma. Funcus photographs clearly showed 
intra-arterial obstruction of arterioles that 
cleared within several days. Precautions 
can be taken for the prevention of this 
complication. 

(Arch Ophthalmol 97:79-80, 1979) 


Therapeutic injections in the area of 

the nose, scalp, lip, and tonsillar 
fossa resulting in blindness are very 
umcommon, but not as rare as the 
literature would suggest. In the early 
1900s reports of blindness following 
intranasal injections of warm paraf- 
fin to correct nasal deformity were 
made by several authors, but no 
emboli were seen.' Transient bilateral 
visual loss following the injection of a 
local anesthetic inte the upper lip was 
noted by Walsh in 1957." An episode of 
blindness was reported by Von Bahr 
in 1963 in a patient who received 
subeutaneous intralesional injections 
of hydrocortisone into the temporal 
and frontal-parietal region for the 
treatment of alopecia areata.' Depos- 
its of the steroid were seen in the 
retinal and choroidal vessels and the 
visual outcome was detection of hand 
motions. Three similar cases were 
reported by Baran in 1964.' In 1967 
Rowe et al reported a case of transient 
visual loss, diplopia, and unilateral 
headaches after triamcinolone was 
injected into the mucous membrane of 
the nose.‘ A transient inferior rectus 
palsy was diagnosed and gradually 
cleared. Also in 1968, Ellis reported on 
a patient with bilateral retinal edema 
and vasospasm who was examined one 
week after the injection of a mixture 
of methylprednisolone acetate, peni- 
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cillin, and lidocaine hydrochloride into 
the tonsillar fossae following tonsil- 
lectomy.’ Vascular embolization caus- 
ing bilateral retinal changes was 
believed to be extremely unlikely and 
spasm from irritation caused by the 
injections was considered the causal 
mechanism. 

Francois and Van Langenhone re- 
ported a case of blindness following a 
retrobulbar injection of aqueous 
methylprednisolone in which a micro- 
crystallin suspension was seen in the 
branches of the central retinal artery." 
In a report that was read before the 
Ear, Nose, and Throat Section in 1977 
at Stanford University, Palo Alto, 
Calif, Mattox and Martin reported on 
the eye complications of steroid injec- 
tions into the nasal turbinates. They 
had collected ten case reports from the 
literature, five of which had support- 
ing data and five of which were anec- 
dotal. Finally, MeGrew et al reported 
three bilateral cases of eye complica- 
tions from steroid injections.” One 
case of embolization followed a tonsil- 
lar fossae injection, one was after a 
stellate ganglion block, and one 
followed an intraturbinate injection. 
All patients had received a mixture of 
epinephrine and steroids and the 
embolisms were presumed to be due to 
intra-arterial injection. At the same 
meeting, McCleve and Goldstein re- 
ported a large series of relatively safe 
intraturbinate injections that  in- 
cluded three cases with visual compli- 
cations, two of which are reported in 
detail along with fundus photo- 
graphs.” 


REPORT OF CASES 


Case 1.—On July 20, 1976, a 24-year-old 
woman who had previously not responded 
to intraturbinate injections of triamcino- 
lone was given 0.5 ml of methylpredniso- 
lone acetate with a 25-gauge needle into 


Fig 1.—Case 1. Emboli of methylpredniso- 
lone in arterioles temporal to macula of 
right eye. 








the right inferior turbinate after the topi- 
cal applicatione of lidocaine. During the 
injection she reported seeing tiny little . 
dots "like champazne bubbles," followed 
by bilateral blurred vision and temporary 
blindness in the right eye, numbness of the 
upper lip, diplopia. numbness around the 
right eye, and a headache in the forehead 
above the right eye. She was seen in 
ophthalmic consultation within 30 minutes 
after the onset o? symptoms. The right 
macula was minimally involved with only a 
trace of edema above and below fixation. 
The visual acuity was 20/20 with 
— 8.00 + 0.50 x 80. and a slight central 
distortion was noted on the Amsler grid 
both supratemporal and infranasal to fixa- 
tion. Temporal to the macula, crystallin 
embolic material was seen (Fig 1) in 
several end arterioles with numerous simi- 
lar emboli throughout 360° of the peripher- 
al end arterioles. These could not be photo- 
graphed. Treatment consisted of long- 
acting niacin orally, intermittent digital 
ocular compression, and oral prednisone. 
The emboli and edema cleared considerably : 
in two days and in one week the only 
symptom was the awareness by the patient 
of a blurred area infranasal and supratem- 
poral to fixation. 

Case 2.—On May 4, 1977, a 35-year-old 
woman received an injection of methyl- 
prednisolone into the left anterior turbi- 
nate after the topical application of lido- 
caine. She immediately noted "gray-brown 
vision" in the left eye that lasted for half 
an hour, pain in the upper and inner 
portion of the left orbit, soreness of the 
eyeball, diplopia, nausea, and vomiting. 
When seen for ophthalmic consultation the 
same afternoon, tne best corrected visual 
acuity was 20/20 im the right eye and 20/80 
in the left eye. The left medial rectus was 
paretie on right gaze with resultant diplo- 
pia. Fundus examination showed both 
intraretinal arterial and choroidal deposits 
of erystallin material (Fig 2 through 5). On 
May 5 the visual acuity of the left eye was 
20/50 + 1 with a scotoma on the Amsler 
grid below fixation and temporal to it in 
the left eye. Seven prism diopters of left 
exotropia on far right gaze persisted and 
retinal edema was visible in the macula e 
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Fig 2.—Case 2. Choroidal and retinal 
emboli superior and temporal to disc of left 
eye. 








EU! E 
Fig 3.—Case 2. Choroidal emboli nasal to 
disc of left eye. ° 





Fig 6.—Case 2. Area of edema (arrow) 
superior to disc of left eye. 


area and superior to the disc (Fig 6), as well 
as faint, but distinct, areas of retinal arte- 
rial emboli temporal to fixation (Fig 7). On 
May 11 the visual acuity was unchanged; 
however, by May 16 the visual acuity was 
20/20 and the patch of retinal edema above 
fixation had a yellowish appearance, with 
some depigmentation. A corresponding 
scotoma was present below fixation on a 
tangent screen. The findings from the last 
visit on June 6 were unchanged, with a 
small inferior scotoma persisting and 20/ 
20 — 1 visual acuity. 


COMMENT 


The mechanism of the amaurosis 
and retinal emboli is undoubtedly 
intravascular injection. The ophthal- 
mic artery branches peripherally to 
the nose via the posterior and anterior 
ethmoidal arteries, which in turn 
anastomose with peripheral branches 
of the external carotid in the lip. An 
inadvertent intra-arterial injection of 
small particles under pressure causes 
retrograde flow into the ophthalmic 
system and then to the eye via the 
central retinal artery and short poste- 
rior ciliary arteries to the extraocular 
muscles and to the forehead via the 


l. Von Bahr G: Multiple embolisms in the 
fundus of an eye after injection in the scalp. Acta 
Ophthalmol 41:85-91, 1963. 

2. Walsh FB: Clinical Neurophthalmology, ed 
2. Baltimore, Williams & Wilkins Co, 1957, p 
1202. 

3. Baran LE: Note sur pansement occlusif par 
materiau plastique. Bull Soc Fr Dermatol Syph 
€:96, 1964. 

« 4. Rowe RJ, Dusler TW, Kinkella AM: Visual 
changes and triamcinolone. JAMA  201:333, 
1967. 
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Fig 4.—Case 2. Emboli of inferior temporal 
area of left eye. 


supratrochlear and supraorbital arter- 
ies. The two cases reported here 
clearly show the emboli of methyl- 
prednisolone with retinal edema and 
subsequent rapid clearing. Methyl- 
prednisolone is reportedly composed 
of particles 99% of which are 20 u or 
less and 75% of which are 10 y or less. 
At this small size they reach the 
vessels of small diameter in the eye. 
In other cases where emboli were not 
seen, the patients were either seen 
later, from several days to weeks 
following the injection, or epinephrine 
as well was used, which may have 
caused vasospasm, thereby blocking 
the larger vessels retro-orbitally. In 
cases where warm paraffin was used 
to correct nasal deformity, the solu- 
tion most likely cooled before reaching 
the interior portion of the eye and 
instead gave a picture of retinal 
ischemia and optic atrophy. In the era 
when such injections were done, how- 
ever, Elschnig alone concluded that 
the cases represented injection into 
the peripheral branches of the oph- 
thalmic artery with retrograde flow to 
the ocular circulation.' All the symp- 
toms of the aforementioned cases can 
be explained on the basis of ischemia 
of areas supplied by the ophthalmic 
artery. Even in the scalp, anastomotic 
vessels exist that join the supratroch- 
lear and supraorbital branches of the 
ophthalmic artery. One may speculate 
that patient 2 became nauseated and 
vomited as a result of retrograde flow 
via the ophthalmic artery to the carot- 
id and then into the cerebral circula- 
tion. 

The outcome of these two reported 
cases was favorable. Other reports in 
the literature point to the rare, but 
potentially serious, blinding effect 
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Fig 5.—Case 2. Emboli in retina and cho- 
roid of macula of left eye. 


Fig 7.—Case 2. Peripheral temporal arteri- 
ole emboli (arrows) cf left eye. 


such embolization can cause. To help 
avold such occurrences in the future, 
the following suggestions are made: 
(1) Use a decongestant, such as 
epinephrine or cocaine, in addition to 
any anesthetic applied to the turbi- 
nate before injection. (2) Inject slowly 
and in small quantities and use the 
least possible pressure. Absence of 
resistance on injection may be an indi- 
cation of being intra-arterial. (3) Aspi- 
rate before each injection if possible. 
(4) Avoid solutions with large particles 
that are more likely to occlude arter- 
ies. The smaller particles appear to be 
better tolerated. (5) Move the needle 
so as to avoid injecting a large bolus of 
steroid. 

All those who give injeetions around 
the face and eve should be aware of 
the anastomotic channels that can 
feed the ophthalmic artery and should 
take precautions to prevent intravas- 
cular injections. 
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Peripheral Retinal Neovascularization 


in Rheumatic Fever 


James S. Kelley, MD, Harry G. Randall, MD 


* During a two-year period, a 15-year- 
oid boy had three major manifestations of 
rheumatic fever, ie, chorea, rash, and 
carditis. Following the acute carditis, 
peripheral retinal neovascularization ap- 
peared in the left eye. Associated tran- 
sient hemiparesis suggests that emboli 
may accoun! for the retinal vascular 
occlusion. Rheumatic fever should be 
considered in the medical survey of 
patients who have retinal new vessels of 
obscure origin. 

(Arch Ophthalmol 97:81-83, 1979) 


Rheumatic fever is a multisystem 

disease that fellows streptococcal 
throat infections. The major clinical 
manifestations are carditis, polyarth- 
ritis, chorea, erythema marginatum, 
and subcutaneous nodules. The minor 
clinical manifestations, as listed in the 
Jones criteria for diagnosis of rheu- 
matic fever,’ are arthralgia, fever, and 
a previous history of rheumatic dis- 
ease. Laboratory tests, such as the 
ESR, the C-reactive protein levels, 
and streptococcal antibody studies 
previde supporting evidence in the 
diagnosis but are not specific for rheu- 
matic fever. The patient described 
herein had an episode of chorea with 
rash and fever; then two years later, 
he had an episode of severe carditis 
with fever. During the recovery from 
the carditis, peripheral retinal neovas- 
cularization was discovered in the left 


eye. 
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Peripheral neovascularization or 
retinal sea-fans can be associated with 
a number of systemic diseases. These 
include diabetes, the sickle cell hemo- 
globinopathies, polycythemia, macro- 
globinemia, leukemia, and sarcoido- 
sis." Local retinal vascular occlusions, 
central venous occlusion, and branch 
retinal vein occlusion may be asso- 
ciated with neovascularization. These 
local occlusive diseases may, in turn, 
be associated with systemic arterial 
disease or systemic hypertension. To 
our knowledge, this is the first report 
documenting peripheral retinal neo- 
vascularization in association with 
rheumatic fever. 


REPORT OF A CASE 
General History 


A 15-year-old boy was first admitted to 
the Greater Baltimore Medical Center in 
July 1973, with a ten-day history of abnor- 
mal, uncontrollable movements of the 
upper extremities. The first symptom had 
been difficulty in writing, followed by the 
onset of abrupt, involuntary movements 
that were most prominent in the arms but 
that also involved the lower extremities. 
Facial grimaces were noted, and speech 
became unintelligible and occurred in short 
bursts. The boy's family recognized in- 
creasing irritability and a depressed mood. 
Generalized weakness became evident. 

The past medical history was one of good 
health, aside from the usual childhood 
diseases and two minor injuries to the 
hand. There was no recent pharyngitis. 
The patient had had a sore throat eight 
months earlier, but no culture was taken. 
There were occasional episodes of hay 
fever. 

The family history revealed that the 
father had had rheumatic fever at the age 
of 12 years. The disease had required treat- 
ment for a number of years but left no 
sequels. The patient lived in a suburban 
area in a single family Rome and had only 
one sibling. e 





Clinical History 


Results of initial paysical examination 
were normal, except fer the choreoathetoid 
movements. Durinz the ensuing six days of 
hospitalization, however, the following 
additional findings were noted: A fever 
spiking to 39.4 °C developed during the 
second week and gracually subsided in a 
ten-day period. As the fever decreased, an 
irregular, slightly raised, blotchy rash was 
seen on the patient's shoulders, trunk, and 
groin. This also gradually disappeared with 
no specific treatment n a ten-day period. 
The chorea was treated with diazepam, 10 
mg every four hous wth good response. In 
the last week of hospitalization, general 
weakness was much improved, speech was 
clear, and the iavolantary motion was 
limited to the le*t hand. There was no. 
arthritis and no signs or symptoms of 
earditis, nor were there ocular signs or 
symptoms. 

Results of laborator- and radiologic tests 
were mainly normal, saowing no indication 


of disease other than rheumatic chorea. 


Chest film, skull films, and brain scans 
were normal. The hemoglobin level was 
16.1 g/dl; the hematocrit, 46%; WBC count, 
6,700/cu mm wita 65% neutrophils, 20% 
lymphocytes, 4% monoeytes, and 2% eosino- 
phils. The ESR was repeatedly between 7 
and 10 mm. Also normal were the hetero- 
phil agglutination titer, lupus erythemato- 
sus (LE) prepara-ions, serum copper and 
serum ceruloplasmin Evels, serum electro- 
lyte values, the radioimmunoassay, and the 
antistreptolysin O titer (120 Todd units). 
There was a mild, transient elevation in 
the total bilirubin lewel and in the SGOT e 
level. 

The discharge d:agrosis was Sydenham's 
chorea. The patient was given penicillin G 
and phenobarbital as the only outpatient 
therapy. The peni-illir therapy was contin- 
ued without inc den- for almost three 
years. 


Further Inc:denze of Disorder 


In August 1976, while working in a 
coffee house at a beadh resort, the patient 
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Fig 1.—Dilated tortuous vessel feeds from neighboring retinal 


artery through vein into neovascular frond. 





Fig 3.—Bright frond of new vessels is surrounded by broad area of 
retinal capillary closure. 


noted a sore throat, weakness, nausea, 
shortness of breath, and ankle edema. The 
medical history was otherwise negative. 
The prophylactic antibiotic had not been 
used daily. The major physical findings 
were tachycardia (130 beats per minute), 
hepatosplenomegaly, and pitting ankle 
edema. Electrocardiogram showed atrial 
enlargement and ventricular hypertrophy 
with numerous premature beats. The 
cardiac enlargement was further docu- 
mented on chest film and echocardiogra- 
phy. No definite murmur was heard, but 
auscultation was difficult because of the 
rapid rate. Throat cultures were positive 
for a penicillin-resistant Staphylococcus. 
The ESR remained under 10 mm. The 
@-reactive protein was positive undiluted. 
*The SGOT, SGPT, and serum lactic dehy- 
drogenase levels were greater than 400 
units. Sereening serology for virus infec- 
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Fig 2.—Neovascularization fills slowly. Aneurysmal dilation is 


bright. Small isolated segment of artery fills by retrograde flow. 


tion was negative. 

The patient was hospitalized for the 
following six weeks. The severity of the 
cardiomyopathy required transfer to an 
intensive cardiac care unit. Steroids were 
administered for systemic effect but 
yielded little improvement. The congestive 
heart failure gradually responded to sup- 
portive care. During the recovery, a right 
hemiparesis suddenly developed. Skull 
films, including computerized tomography, 
were normal. There was no laboratory 
evidence for connective tissue disorders 
(negative antinuclear antibody titers and 
negative LE preparations). The neurologic 
deficit was ascribed to an embolus in the 
left middle cerebral artery. Anticoagula- 
tion with warfarin sodium (Coumadin) was 
begun. The weakness on the right side 
gradually resolves. During the fourth week 
of hospitalizatión, the patient complained 





Fig 4.—In more proximal field there is obstruction of flow in both 
branch retinal artery and branch retinal vein. Vein wall stains with 


dye. 


of floating spots and a hazy area in the 
lower visual field. 

Ocular examination at that time was 
normal, except for the fundus findings. 
The visual acuity was 6/6 in both eyes. The 
superior temporal fundus on the left 
showed small retinal and preretinal hemor- 
rhages. No neovascularization was visible. 
No specific ocular treatment was advised. 

The cardiac eondition gradually respond- 
ed to the rest and supportive therapy, No 
further neurologic signs developed. 

Following discharge from this second 
hospitalization, the patient slowly regained 
strength and returned to full activity. The 
ocular symptoms of spots and a veil in the 
lower field of vision persisted. 


Peripheral Neovascularization 


Serial ocular examinations were entirely 
normal except for fluetuating amounts of 
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hemorrhage in the upper outer quadrant of 
the left retina. Approximately eight 
months after the onset.of visual symptoms, 
a definite frond of peripheral neovascular- 
ization wes seen in this area of the fundus. 
Fluorescein angiography confirmed this 
finding. A tortuous arteriovenous connec- 
tion contributed to the earliest filling of 
the preretinal new wessels (Fig 1). An 
aneurysmal dilation stained brightly with 
dye as the frond filled. A small segment of 
an obstructed branch artery filled by retro- 
grade flow (Fig 2). The retinal capillary 
bed around the neovascularization did not 
fill with dye (Fig 3). 

Just proximal to the new vessels, the 
angiogram documented obstruction of a 
branch retinal vein and a branch artery. 
The vein wall stained with the dye (Fig 4). 
There were a few small hemorrhages 
obscuring the underlying fluorescence. 
These retinal abnormalities are currently 
being followed up with serial drawings and 
photographs. 


COMMENT 


Ocular eomplications of rheumatic 
fever are relatively rare. Smith? 
surveyed a series of 200 rheumatic 
fever patients and found only 12 with 
ocular complications, two with Roth 
spots, three with eanjunctival splinter 
hemorrhages, and four with various 
signs of cerebral embolism involving 
the eye. Other then the Roth spots, 
usually a late finding associated with 
subacute bacterial endocarditis, there 
was only one patient who had a fundus 
fmding, ie, a choricretinal scar. 

There are cases, however, in which 
the retinal cireulation has been 
affectec by rheumatic disease. Emboli 


from rheumatic valvular disease have : 


l. Taranta A: Rheumatie fever, in Hollander 
JL, MeCarty DJ (eds) Arthritis and Allied 
Conditions. Philadelphia, Lea & Febiger, 1972, pp 
736-821. 

2. Asdeurian GK, Geldberg MF, Busse BJ: 
Peripheral retinal neovascularization in sarcoido- 
sis. Arch Ophthalmol 92787-791, 1975. 

3. Smith JL: Ocular complications of rheumatic 
fever and rheumatoid arthritis. Am J Ophthal- 
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been well documented. The calcific 
emboli occur late in the course,’ not in 
young people suffering the acute 
rheumatic fever. Earl and Swash: 
noted that transient loss of vision may 
be reported in one third of adults who 
have a history of rheumatic cardiac 
disease. These episodes are presumed 
to be on an embolic basis. 

Of more pertinence to the present 
report are those cases of central reti- 
nal artery occlusion associated with 
Sydenham's chorea. Twelve cases have 
been reviewed by Ling and co-work- 
ers^ who added another case to the 
literature. In most such cases, the 
artery occlusion occurred during or 
within a few months of the onset of 
the chorea. These were young patients 
who ranged from 8 to 26 years in age. 
Definite cardiac disease was found in 
only seven of the 12 cases. The authors 
noted a refractile plaque in a retinal 
vessel in their own case and postu- 
lated that the occlusions were of an 
embolic nature. 

A similar mechanism seems likely 
to account for the retinal abnormality 
in our patient. There were clinical 
signs of cerebral embolism. There was 
no evidence of other causes of occlu- 
sion, such as vasculitis. An embolic 
occlusion would account for the 
peripheral area of nonperfusion docu- 
mented on the fluorescein angiogram. 
This local retinal ischemia, in turn, 
may account for the later growth of 
neovascularization. This is consistent 
with the current hypothesis concern- 
ing the pathogenesis of retinal neo- 
vascularization. 
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If the medical history had been 
negative, the present case would have 
been classified as Ea e's disease, idio- 
pathic retinal vascuitis. The list of 
conditions associatec with secondary 
retinal neovascularization is growing 
rapidly. With a careful medical sur- 


vey, the cases of primary retinal neo- ' 


vascularization may become the ex- 
ception, rather than the rule. Takaya- 
shu's disease, other forms of occlusive 


arteritis, and retinopathy of prema- . 


turity must be ruled out, in addition to 
the conditions previcusly cited. Incon- 
tinentia pigmenti, a subtle skin 
disease that occurs ir. females, may be 
associated with peripheral retinal 
neovascularization.’ Wise et al* have 
reviewed the possib e association be- 
tween Eale’s disease and numerous 
less common systemic disorders. 

In most cases of »eripheral retinal 
neovascularizatien, a diligent survey 
will reveal an underlying systemic 
condition. Rheumatic fever is of 
particular interest in this regard. 
Autopsy studies suggest that there is 
a notable amount of subclinical rheu- 
matic disease.' Thus. the clinical histo- 
ry may be insufficient to rule out this 
entity. If the retina vascular changes 
are seen late in tne course of the 
systemic disease, even the antistrep- 
tolysin test may be normal. A careful 
clinical examination of the heart and a 
serology for a variety of streptococcal 
products (streptozyme test) is the best 
screening method. Rheumatic disor- 
ders may account for many cases of 
peripheral neovascularization current- 
ly classified as primary or idiopathic. 
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Cilioretinal Arteries 


and Retinal Arterial Occlusion 


Gary C. Brown, MD, Jerry A. Shields, MD 


€ A series of 187 cases of retinal artery 
occlusion was reviewed, 107 of which 
were central retinal artery occlusions 
(CRAO). Of the 107 cases, 28 (26%) 
showed some degree of macular sparing 
owing to a patent cilioretinal artery. The 
patients with cilioretinal sparing regained 
variable degrees of visual acuity, depend- 
ing on the amount of the papillomacular 
bundle supplied by the patent vessel. The 
patients with CRAO without cilioretinal 
sparing rarely regained any useful vision. 
To our knowledge, this is the first large 
series documenting the degree of visual 
return in such cases. From this data, 
guidelines for counseling patients with 
CRAO with cilioretinal sparing are pre- 
sented. 

(Arch Ophthalmol 97:84-92, 1979) 


Although the inner half of the senso- 

ry retina derives its blood supply 
from the central retinal artery, in 
many cases a cilioretinal artery may 
supply a portion of the retina in the 
region of the optic disc. Cilioretinal 
arteries have been shown histological- 
ly to originate from the short posteri- 
or ciliary arteries and, in rare 
instances, directly from the choroidal 
vessels.'-? First described by Muller‘ in 
1856, they appear ophthalmoscopically 
to emerge from the optic disc or disc 
margin separately from the central 
retinal artery or its branches. After 
emergence from the nerve head, they 
often show a characteristic hook, 
which has been likened to the handle 
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of a walking stick.’ It has been recog- 
nized, however, that the absence of 
this hook in a separately emerging 
artery does not rule out a cilioretinal 
artery.” 

It is generally believed that the 
visual outcome after a central retinal 
artery occlusion (CRAO) is better in 
the presence of a patent cilioretinal 
artery, which bypasses the occlusion. 
Wise et al’ stated that some patients 
with CRAO and visual acuity of bare 
light perception may improve to 
counting fingers within one to two 
weeks, as they are able to make use of 
a small viable peripapillary retinal 
area supplied by a cilioretinal artery. 
Cogan* mentions hand motion vision 
being preserved in the visual field 
that corresponds to the patent cilioret- 
inal artery. Cases of preserved visual 
acuity are mentioned in the litera- 
ture,“ but clinical data are scarce. 
Knowledge of the expected visual 
outcome for patients in whom CRAO 
with cilioretinal foveolar sparing oc- 
eurs would help the ophthalmologist 
counsel such patients. Since, to our 
knowledge, a large series of cases has 
not been reported, it might be useful 
to review the natural course of these 
cases. 


SUBJECTS AND METHODS 


The fundus photographs of all cases 
diagnosed as retinal artery occlusion, ei- 
ther central, branch, or cilioretinal, that 
were in the Retina Service files at Wills 
Eye Hospital from January 1967 through 
November 1976 were reviewed. Cases of 
questionable diagnosis were excluded. 
Cases of a temporal cilioretinal artery 
surrounded by a normal-appearing retina 
were selected fer further study. These 
were divided into the following categories: 


CRAO with foveolar sparing; CRAO with 
sparing of more than half of the papilloma- 
cular bundle, but excluding the foveola; and 
CRAO with sparing of less than half of the 
papillomacular bundle. In every case the 
remaining normal retina was surrounded 
by a dull white appearance, which is char- 
acteristic of acute retinal ischemia. These 
cases of retinal sparing owing to a patent 
cilioretinal artery were compared with 
those of CRAO without cilioretinal arteries 
in which sufficient clinical data were avail- 
able. The clinical histories were reviewed 
to the fullest extent possible. When possi- 
ble, those patients available for follow-up 
had visual acuity tested, visual fields deter- 
mined with the Goldmann perimeter, and 
intravenous fluorescein angiography 
(IVF A). 


RESULTS 


One hundred eighty-seven cases of 
retinal artery occlusion were in our 
files (see Table 1 and Fig 1 for 
percentages of arterial occlusions). Of 
these, 38% (70/187) were branch 
artery occlusions. Subdivision of the 
70 branch artery occlusions (Table 1) 
showed that 41% were inferior tempo- 
ral, 27% were superior temporal, 19% 
were superior papillary, 1276 were 
inferior papillary, one of the 70 was 
superior nasal, and none were inferior 
nasal. Of the branch artery occlusions, 
1295 (8/70) demonstrated cilioretinal 
sparing, but only in 6% (4/70) of these 
was the patent cilioretinal artery 
probably responsible for foveolar 
sparing that might not have occurred 
otherwise (Fig 2). : 

There were ten cases of cilioretinal 
artery occlusion, comprising 5% of all 
arterial occlusions. Five of these (2.5% 
of all arterial occlusions) involved the 
foveola. 

Central retinal occlusions comprised 
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57% (107/187) of the total number of 
arterial occlusions. Of the 107 CRAO, 
26% (28/107) showed evidence of 
cihoretinal sparing. In 12 of the 28 
cases of cilioretinal vessels, the spared 
area extended from the disce to or 
beyond the foveola. These made up 
11% (12/107) of all the CRAO in our 
study. Eleven cases demonstrated 
sparing that extended for greater 
than half of the papillomacular bun- 
die, but that did not include the foveo- 
la. Five showed sparing of less than 
half of the papillemacular bundle. No 
cases of sparing secondary to nasal 
cilioretinal arteries were noted. 

Two case histories of CRAO with 
cilioretinal foveolar sparing will be 
presented in detail, and selected other 
eases will be briefly summarized 
(summaries of all cases are shown in 


Table 2). 
REPORT OF CASES 


CASE 1.—A 52-year-old man had a history 
of sudden painless decreased visual acuity 
OD. The diagnosis of CRAO with foveolar 
cilioretinal sparing was made (Fig 3, top 
left). Initial visual aeuity was hand motion 
OD and 6/6 OS. The patient was treated 
with retrobulbar tolazoline hydrochloride, 
heparin sodium, acetazolamide, and oral 
prednisone. Results of medical workup for 
cause were noncontributory, although al- 
most ten years later generalized athero- 
sclerotic disease was diagnosed. Within 
four days of presentation, vision OD 
improved to 6/24, and two days later it 
improved to 6/12. Visual field OD at this 
time disclosed only a 10? inferior altitudi- 
nal field remaining (Fig 3, top right). 
Intravenous fluorescein angiography re- 
vealed generalized disc hyperemia, in- 
creased arteriovenous transit time, and 
cilioretinal macular sparing. At three- and 
five-year follow-ups, visual acuity was 
recorded as 6/9 OD. When seen by us 
almost ten years after the initial event, the 
best corrected visual acuity was 6/6-3 OD 
and visual field was unchanged. Despite 
the good visual acuity on most recent 
examination, thepatient had a pronounced 
Marcus Gunn pupi! OD and advanced optic 
atrophy, except on a sector of the disc that 
surrounded the cilioretinal artery (Fig 3, 
bottom left) Intravenous fluorescein an- 
giography at this time showed retinal 
arteriovenous transit time of five seconds 
and sector disc vascularity (Fig 3, bottom 
right). 

In this case the visual acuity dropped to 
hand motion after a CRAO with foveolar 
spating occurred, but returned to 6/12 in 
one week and was recorded as 6/6-3 ten 
yearş later. There-was a residual 10? inferi- 
or altitudinal field, unchanged in ten 
years. 

Case 2.-A 53-year-old woman had a 
history of sudden painless decreased visual 
acuity OD, At the time of presentation, 
visual acuity was 6/9 OD and 6/6 OS. 
Examination diselosed a CRAO with cilio- 
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Table 1.—Percentages of Various Types of Retinal Arterial Occlusions M 


Type of Occlusion 


Branch arterial 
Inferior temporal 
Superior temporal 
Superior papillary 
Inferior papillary 
Superior nasal 
Inferior nasal 
Total 
Branch occlusion with 
cilioretinal sparing 
With foveolar sparing 
Cilioretinal arterial occlusion 
With foveolar involvement 
CRAOs 
With cilioretinal sparing 
Foveolar 
> Half papillomacular bundle 
< Half papillomacular bundle 
Nasal 
Total 


*CRAO is central retinal artery occlusion. 


retinal sparing OD (Fig 4, top left). Intrave- 
nous fluorescein angiography disclosed 
almost no central retinal artery filling 
throughout the study, but a patent cilioret- 
inal artery and retinal veins had drained 
the area supplied by the cilioretinal artery 
(Fig 4, top right). No therapy was insti- 
tuted and cause remained undetermined. 
One week after the occlusive episode, 
visual acuity OD had improved to 6/7.5 and 
to 6/5 within two weeks. At follow-up 
seven years later, visual acuity OD was 
6/6-1. The fundus appeared normal, no 
Marcus Gunn pupil was present, and visual 
field OD showed loss of inner isopters 
nasally (Fig 4, bottom). Intravenous fluo- 
rescein angiography at this time showed a 
normal vascular filling pattern. 

This case had a drop in visual acuity to 
6/9 after a CRAO with foveolar sparing 
occurred, but within two weeks it had 
returned to 6/5. Seven years later visual 
acuity was 6/6-1. 

Case 3.—A 69-year-old patient's visual 
acuity dropped to hand motion after a 
CRAO with foveolar sparing occurred, but 
returned to counting fingers at 152.4 cm 
within three weeks. Two and one-half 
years later, it was recorded at 6/9. Note the 
initial fundus photograph (Fig 5, left) and 
visual field three years later (Fig 5, 
right). 

CasE 4.—A 74-year-old patient's visual 
acuity dropped to hand motion after a 
CRAO with foveolar sparing occurred (Fig 
6, left), but improved to 6/12 during a 
two-day period, leaving a 5? temporal 
central field (Fig 6, right). 

Case 5.—A 57-year-old patient's visual 
acuity dropped to counting fingers after a 
CRAO with foveolar sparing occurred (Fig 
7, left), but improved to 6/18 in less than 
three weeks and to 6/12 in two months. 
Visual acuity has remajned at 6/12 for 
almost ten years, with diffuse optic pallor 


All types studied 187 (100) "4 - 


Branch Arterial CRAO, 
Occlusion, % %,* 
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Occlusions (%) 
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and Mareus Gunn pupil present on most 
recent examination. The most recent visual 
field showed some remaining temporal 
field (Fig 7, rights. 

Case 6.—A 5l-year-old patient's visual 
acuity was recorded as counting fingers 
after a CRAO with foveolar sparing 
occurred (Fig 8, left), but improved to 6/6 
in one week. Twe years later it dropped to 
6/15. The most recent visual field showed 
temporal sparing of the inner isopter and 
generalized constriction (Fig 8, right). 

Case 7.—A 63-year-old patient main- 
tained a visual aeuity of 6/9 for at least two 
days after a CRAO with cilioretinal foveo- 
lar sparing occurred, but it dropped to light 
perception within 12 days and has 
remained so for ‘our years. The mechanism 
for this is speculated on in the “Comment” 
section. 

Records of severa! patients with cilioret- 
inal sparing of greater than half of the 
papillomacular bundle, but not extending 
to the foveola were also reviewed. Final 
acuities ranged from 6/30 to counting 
fingers (Table 33. Those with sparing closer 
to the foveola retained the better acuity. 
Note the fundus photograph and visual 
field (Fig 9) at the time of the acute event 
in the last case in Table 3. 

Patients with CRAO with sparing of less 
than half of the papillomacular bundle 
retained visior in the range of counting 
fingers to light perception (Table 4 and 
Fig 10). 

In the control group of patients with 
CRAO withoutcilioretinal sparing, acuities 
ranged from counting fingers to no light 
perception, with one exception. A record of 
the initial visual acuities, treatment, and 
acuities at follow-up is shown (Table 5). 


COMMENT s 


This study has demonstrated thať 
patients with CRAO without cilioreti- 
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Fig 1.—Percentage distribution of retinal arterial occlusions. 
Fifty-seven percent of occlusions involved central retinal artery, 
596 involved cilioretinal artery, and remaining 3896 were distrib- 
uted among various branch vessels. Note that diagram is sche- 
matic and that emboli were not seen in all cases. 





Fig 2.—Branch retinal artery occlusion with probable cilioretinal 
foveolar sparing. Note superior temporal arterial occlusion with 
sparing along course of patent cilioretinal artery (arrow). Foveolar 
involvement may have been prevented by cilioretinal artery. 
Visual acuity at this time was 6/6. 


Table 2.—Follow-up Visual Acuity of Patients With CRAO With Cilioretinal Foveolar Sparing* 


Acuity Day 
Before 


Treatment} Treatment 


Retrobulbar tolazoline, acetazol- 
amide, heparin 


Retrobulbar tolazoline, massage, 
acetazolamide, CO,-O, 


Retrobulbar tolazoline, heparin, 
rebreathing bag 


Acetazolamide, CO.-O., methyldopa 6/120 


Retrobulbar lidocaine, acetazol- 
amide, CO.,-O, 


Retrobulbar tolazoline, heparin 
CO,-O, 


Retrobulbar tolazoline, massage, 
heparin, CO.-O, 


*CRAO is central retinal artery occlusion. 
THM is hand motion; CF is counting fingers; and LP is light perception. 


Visual Acuity at Occlusion 


Week Month Year 


10 


6/12 6/12 


6/9 Mt 
6/7.5 6/5 





nal sparing do poorly as a group. With 
the exception of one case (the last case 
in Table 5), visual acuities ranged 
from counting fingers to no light 
perception despite varied therapeutic 
modalities. This corresponds well with 
forentzen’s observations, in which 
‘visual acuities also ranged from count- 
ing fingers to no light perception.’ 
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Whether the improvement noted in 
the one case was due to therapy or the 
fact that there was incomplete occlu- 
sion or both remains speculation. 

In contrast, patients with CRAO 
with foveolar sparing secondary to a 
patent cilioretinal artery did relative- 
ly well, with or without treatment. 
Initially they .had visual acuities that 


ranged from 6/9 to hand motion, quite 
often in the poorer range. In nine of 
the 12 cases, however, the visual ecui- 
ty showed marked improvement dur- 
ing the first several days to weeks 
after the occlusion. The final acuities 
usually ranged from 6/6 to 6/15. We 
can only speculate as to the mecha- 
nism for the initial decreased visual 
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Fig 3.—Top left, Case 1. Central retinal artery occlusion (CRAO) with cilioretinal foveolar sparing. Visual acuity at this time 
was hand motion. Top right, Visual field one week after fundus photograph. Acuity at this time was 6/12 OD. Bottom left, 
Fundus almost ten years later. Note sector vascularity of disc surrounding cilioretinal artery (arrows). Bottom right, 
Intravenous fluorescein angiography (IVFA) of fundus more clearly delineates disc sector vascularity (arrows). 


aeuky and the subsequent improve- 
mert. Possibly the intracellular edema 
within the inner retinal layers exerts 
pressure, which distorts the normal 
foveolar anatomy. As the edema 
resdives and the foveolar anatomy 
normalizes, vision improves. It is 
possible that resolving biochemical 
changes secondary to hypoxia also 
play a role. 

One of the nine patients who 
showed initially improved acuity lost 
vision during a long-term follow-up. 
Case 6 dropped from 6/6 to 6/15 
dummg a two-year period, for no 
obwious reason. In this patient's initial 
phetograph, the foveola was barely 
spared (Fig 8, left). It should be 
stressed, however, that these patients 
isually retain reasonably good vision 
n he involved eve for long periods of 
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time, as shown in Table 2. 

One patient's visual acuity dropped 
slightly from 6/12 to 6/15 during the 
one-week follow-up we have available 
(case 10, Table 2) The patient 
suffered from severe rheumatic heart 
disease and died several months after 
ocular examination. We are uncertain 
as to the importance of this change in 
her visual acuity. 

Case 7 is interesting in that this 


patient maintained 6/9 vision for 


several days after the acute occlusion, 
then it suddenly dropped to light 
perception. Unfortunately, initial pho- 
tographs were unavailable, but IVFA 
two years later showed that the cilio- 


retinal artery filled two seconds later 


than the retinal arteries. This sug- 
gests that the patient,had an occlusion 
of the cilioretinal artery a few days 


after the CRAO, presumably from a 
retrolaminar embolus. 

Visual fields of those patients with 
CRAO with cilioretinal foveolar spar- 
ing were sometimes greatly altered 
(case 1), despite good visual acuity. 
Generally, there was loss of nasal 
field, as would be expected, since the 
cilioretinal arteries did not extend to 
the temporal periphery. The wide 


range of resultant fields is somewhat ® 


puzzling. Certainly most patients re- 
tained more field over a long term 
than would be expected on the basis of 
the distribution of the patent cilioreti- 
nal vessel. Perhaps some patients 
retained more viable retina owing to 
some residual retinal artery flow at 
the acute event, although case 2, with 
a large residual field (Fig 4, bottom) 
and a total initial occlusion by IVFA 
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(Fig 4, center), failed to bear this out. 
It is possible that some of the thinner 
peripheral retina was nurtured by the 
choriocapillaris. We have confirmed 
what others" have stated, that pa- 
tients with CRAO without sparing 
may retain a temporal crescent in 
which they can count fingers since the 
blood supply from the choriocapillaris 
possibly spared this nasal retina. 
With regard to visual fields, it 
should be stressed that initially these 
patients may have much diffieulty 
finding the central hole through which 
they can see. This factor may have 
been responsible for the apparent 
precipitous improvement in visual 
acuity in case 4 during a two-day 


.* period, although it appears unlikely in 


our other cases, in which more gradual 
improvement is the pattern. 
The presence of residual Mareus 


. * Gunn pupil was variable, ranging 


from very pronounced in case 1l to 
one in case 2. As might be expected, 
the smaller the visual field and the 
greater the optic pallor, the more 
prominent was the Marcus Gunn 
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Fig 4.—Top left, Case 2. Cilioretinal sparing with CRAO. Visual 
acuity was 6/9, returning to 6/5 within two weeks. Top right, At 
the time of occlusion, IVFA showed patent branching cilioretinal 
artery (black arrow) and retinal veins draining the area supplied 
by cilioretinal artery. Negligible dye is present in central retinal 
arterial system throughout study, with exception of reflux of dye 
from cilioretinal system into terminal branches of superotemporal 
retinal arterioles (white arrows). Bottom left, Visual field OD 6% 
years after occlusive event. Despite total occlusion of central 
retinal artery and relatively small macular area spared by cilioret- 
inal artery, there is extensive nasal and temporal field remaining 
and only nasal loss of inner isopters. 


pupil. Visual acuities could not be 
correlated with the presence of a 
Marcus Gunn pupil in the group with 
CRAO with cilioretinal foveolar spar- 
ing. 

Our cases of cilioretinal sparing of 
greater than half of the papillomacu- 
lar bundle that did not include the 
foveola (10% of all CRAOs, Table 1) 
retained acuity of 6/30 to counting 
fingers. The closer the sparing was to 
the foveola, the better the final visual 
result. While slight improvement may 
be noted early, the marked improve- 
ment noted in the group with foveolar 
sparing was not noted in this group 
(Table 3). Peripapillary sparing (596 of 
all CRAOs, Table 1) appeared to be of 
no functional value whatsoever 
(Table 4). 

We have been unable to conclude 
that any form of therapy has been 
particularly effective in the treatment 
of CRAO with or without retinal spar- 
ing due to a cilioretinal vessel. 
Patients appeared to have a similar 
visual outcome whether or not they 
were treated. We wish to emphasize, 


however, that we do not advocate 
withholding therapy in any form of 
acute retinal arterial occlusive disease 
since cases of dramatic visual im- 
provement with different therapeutic 
modalities are present in the litera- 
ture.'^'^ However, one must be careful 
in attributing visual improvement to 
various therapeutic modalities in 
eases of CRAO with foveolar or 
substantial papillomacular sparing in 
the presence of a cilioretinal artery. It 
may well be that the improvement is 
due to the patent cilioretinal artery 
more than to the therapy. 

The incidence of cilioretinal arteries 
was first reported by Randall! in 1887. 
He found them to be present in 
approximately one fifth of all eyes. 
Jackson," in 1911, reported them to be 
present in 19.1% of all eyes in his 
series of 1,000 eyes studied. In P970, 
Lorentzen? reported the incidence of 
cilioretinal arteries to be 15% of all 
eyes, in about half of which he felt 
there might be macular function. 
More recently, Justice and Lehmann’ 
found cilioretinal arteries in 32.1% of a 
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Fig 5.—Left, Case 3. Cilioretinal foveolar sparing with CRAO. Visual acuity at this time was hand motion. 
Right, Visual field 2% years after occlusion. There is substantial nasal field loss, but surprising preservation 
of large amount of superior and temporal fields. Visual acuity at this time was 6/9-2. 
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Fig 6.—Left, Case 4. Cilioretinal foveolar sparing with CRAO. Visual acuity was hand motion. Note inferior 
temporal Hollenhorst plaque (arrow) and segmentation in superior vessels. Right, Visual field OD one 
week after occlusion, revealing 5° of temporal sparing. Acuity was 6/12 at this time. 
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Fig 7.—Left, Case 5. Cilioretinal foveolar sparing with CRAO and visual acuity of counting fingers et % m. Right, e 
Visual field OD ten years after occlusion. Note that no nasal field remains, but, surprisingly, there is field remaining - 
temporal to blind spot, indicating viable retina nasal to disc. Visual acuity when this field was taken was 
6/12-2. ° 
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Fig 8.—Left, Case 6. Cilioretinal foveolar sparing with CRAO. Note how inferonasal portion of foveola is narrowly spared 
(arrows). Visual acuity at this time was counting fingers at % m, but within one week it had improved to 6/6 when patient 
looked to right. Right, Visual field OS 2⁄2 years after occlusion. Note how inner isopter of retained vision superotemporally 
corresponds with spared inferonasal foveola. As in previous figures, larger field is spared longer than expected by 
examining initial fundus photograph. Visual acuity at the time of the field had dropped to 6/15. 


Table 3.—Follow-up Visual Acuity of Patients With CRAO With Cilioretinal Sparing Greater Than Half of the Papillomacular 
Bundle That Did not Include the Foveola* 


Visual Acuity at Occlusion 


Day Week Month Year 


Acuity Before M ————————À ——* OO Fe OO 
Treatment? Treatment 5 6 7 2 3 1 2 6 1 2 5 10 


Retrobulbar tolazoline, CO.-O., 
acetazolamide 


6-hr paracentesis, CO.-O., 
acetazolamide 


48-hr paracentesis, CO.-O, 





*CRAO is central retinal artery occlusion. 
THM is hand motion; CF is counting fingers. 
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Fig 9.—Left, Cilioretinal sparing of greater than half of papillomacular bundle with CRAO, but not extending to foveola. 
Note small area of nerve fiber layer edema (arrow) superior to foveola, indicating that cilioretinal artery has narrowly 
missed sparing foveola. This patient remained with 6/30 vision, unlike case 6 (Fig 8, left) with bare foveoler sparing and 
visual acuity that returned early to 6/6. Right, Visual field OD revealed inferotemporal field remaining, corresponding to 
normal appearing retina. z 
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Treatment 


17-hr paracentesis 


Heparin, warfarin sodium 


Unknown 








Treatment 
Oral prednisone 
72-hr paracentesis, CO.-O,, aspirin 
Paracentesis, CO,-O., massage 


12-hr paracentesis, CO.-O., 
acetazolamide 


Aspirin 
Retrobulbar tolazoline, CO.-O., 
acetazolamide 


Retrobu!bar tolazoline, CO.-O., 
acetazolamide 


Oral prednisone, diuretic 


12-hr and 12-day paracentesis 


*LP is light perception; HM is hand motion; and CF is counting fingers. 


Day 


Visual Acuity at Occlusion 


ge —M—ÀM— AI — ea AE See os 
Week Month 


Fig 10.—Sparing of less 
than half of papillomacu- 
lar bundle by two small 
cilioretinal arteries (ar- 
rows) with CRAO. Visual 
acuity in these cases 
ranged from counting fin- 
gers to light perception. 


Visual Acuity at Occlusion 


Week Month 


2 3 4 5 6 7 2 3 1 2 6 


6/60 6/120 


MÀ 


1 2 5 


10 





PS der Oh eu m odii 


*CRAO«s central retinal artery occlusion. a 
TCF is counting fingers; HM is hand motion; LP is light perception; and NLP is ne light perception. 
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series of 2,000 eyes. Cases without the 
characteristic hooked appearance 
were reportedly studied with rapid- 
sequence IVFA and included if the 
dye appeared in the cilioretinal artery 
before.appearing in the central retinal 
artery. Mention is made that, in 18.7% 
of patients, some portion of the macu- 
lar circulation wgs supplied by cilio- 
retinal arteries, although the percent- 
age of eyes is unmentioned. — 

From our data (Table 1) we conclude 

that cases of CRAO with some degree 
of macular sparing due to patent 
cilioretinal arteries comprise about 
26% of all CRAOS. Cilioretinal foveo- 
lar sparing occurs in about 11% (12/ 
107) of all eyes with CRAO, with the 
cilioretinal artery remaining patent in 
about 10% (11/107). This 10% retain 
visual acuity from 6/6 to 6/24, with 9% 
(10/107) retaining acuity from 6/6 to 
6/15 (Tables 1 and 2). 
. Sparing of the foveola secondary to 
patent cilioretinal arteries in branch 
artery occlusion occurs in about 6% of 
branch occlusions, a fact also not here- 
tofore realized. 

We do not know whether nasal 
cilioretinal with CRAO does occur 
since we had no such cases. From the 
data of Justice and Lehmann; it 
seems that about 796 of eyes with 
cilioretinal arteries should have nasal 
cilioretinal arteries. 

Clinically evident cilioretinal artery 
occlusions, thought to be quite rare, 
appear to comprise about 5% of all 
artery occlusions, with about half of 
these involving the foveola. Unless the 
ophthalmologist is thinking about a 
eilioretinal oeclusion, these cases may 
be passed off as branch artery occlu- 
sions, as initially happened with 
several of ours. Several reports''* 
indicate that these patients often 
recover vision to 6/6 as the edema 
subsides, which shows that they 
improve as did our patients with 
CRAO with cilioretinal foveolar spar- 
ing. Those who improve are left with 
paracentral scotomas. Patients in the 
above reports have generally been less 
than 50 years of age. Our group of ten 
ranged in age from 24 to 75 years, 
with six over age 50 and three over 
age 75. 
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In regard to our data on branch 
artery oeclusions (Table 1), only one 
patient of 70 had an occlusion that 
involved solely the nasal retina. Rath- 
er than demonstrating that nasal 
branch oeclusions are very rare, we 
believe this fact indicates that pa- 
tients with nasal branch artery occlu- 
sions are relatively asymptomatic and 
therefore not often diagnosed clinical- 
ly. 

Patients with CRAO often confront 
the ophthalmologist with pertinent 
specifie questions that may be diffi- 
cult to answer. For example, will the 
visual acuity return? If so, how much 
return is expected and how long will it 
take? The data in this study may 
provide the ophthalmologist with use- 
ful information in answering those 
questions. 

If there is no cilioretinal macular 
sparing, there is little hope for visual 
recovery beyond counting fingers, 
although one of 14 of our patients with 
CRAO did improve to 6/15. If there is 
cilioretinal macular sparing, but of 
less than half of the papillomacular 
bundle, the visual prognosis is again 
dismal. If there is sparing of more 
than half of the papillomacular bun- 
dle, but not including the foveola, 
visual acuity will range from 6/30 to 
counting fingers. If there is cilioreti- 
nal foveolar sparing, as occurred in 
11% of our cases of CRAO, then there 
is about a 91% (11 of 12 in our series) 
chance that eventual visual acuity will 
be in the range of 6/6 to 6/24 and 
about an 83% (ten of 12 in our series) 
chance it will range from 6/6 to 6/15. 
Of these patients with foveolar spar- 
ing, 75% (nine of 12 in our series) will 
show a marked improvement in acui- 
ty, most dramatic over the first two 
weeks. Their vision may initially be 
hand motion or counting fingers, but 
nonetheless does improve to the range 
stated above and is maintained over 
many years. Occlusion of the cilioreti- 
nal artery after CRAO is a possibility 
and occurred in one of our 12 cases of 
cilioretinal foveolar sparing. Varied 
therapeutic modalities appear to have 
played a minor role. 

Since this material was reviewed, 
we have learned of several patients 





with CRAO without cilioretinal spar- 
ing who have regained good visual 
acuity after anterior chamber para- 
centesis.*! 


Nonproprietary Name 
and Trademark of Drug 


Methyldopa—A/domet. 
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Monofixational Intermittent Exotropia 


John D. Bakez, MD, Gerald T. Davies, MD 


* The surcical correction of intermit- 
tent exotropia occasionally results in a 
monofixational sensory pattern. Stereop- 
sis as a measure of bifixation was studied 
preoperativel; and postoperatively in 39 
cases of intermitten! exotropia. Of 26 
patients with bifixation, 25 remained so 
after surgery. Of 13 patients with monofix- 
ation, 11 remained unchanged by surgery, 
one imprcved. and one lost all binoculari- 
ty. The presence of preoperative monofix- 
ational intermittent exotropia, to explain a 
monofixation result from intermittent exo- 
tropia surgery, is proposed. 

(Arch Cphthalmol $7:93-95, 1979) 


[ntermi:tert exotropia designates a 
divergent strabismus with a phoric 
and tropic phase. Suppression and 
anomalous retinal correspondence oc- 
cur in the tropic phase, along with the 
frank manifest deviation. Studying 
the phoric phase is more difficult. 
These eases are readily dissociated to 
a frank tropia with most tests that 
even minimally disrupt fusion. Since 
the phoric phase is so difficult to 
evaluate, it is usually assumed to 
consist of bifixation, normal retinal 
correspordence, and straight eyes. 
The presence of a small manifest 
deviation with small central scotoma 
in some intermittent exotropia cases, 
when the large trepic deviation is 
controlled, has been suggested." Parks 
described the monofixation syndrome 
as a combination of straight or nearly 
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straight eyes, peripheral fusion with 
fusional vergence amplitudes, an ab- 
solute scotoma that includes the macu- 
lar field of the nonfixing eye, and an 
appreciation of gross stereopsis.' The 
designation monofixation esotropia or 
exotropia is used to describe a small 
manifest esotropia or exotropia that 
demonstrates the findings of the 
monofixation syndrome. The mani- 
fest deviation in these monofixation 
cases, as described by Parks, is less 
than 8 PD during normal binocular 
seeing, but may be much larger when 
fusion is lost or disrupted.* 

The presence of a monofixation 
pattern during the "phorie phase," 
with large frank manifest exotropia 
during the tropic phase, may not be an 
infrequent occurrence in intermittent 
exotropia. A preoperative monofixa- 
tion pattern may explain the occur- 
rence of small-angle monofixation 
esotropia or exotropia in surgically 
treated intermittent exotropia cases. 

This communication presents a se- 
ries of intermittent exotropia cases 
evaluated for their preoperative and 
postoperative sensory status. The ef- 
fect of surgery on their sensory find- 
ings is presented and discussed. 


SUBJECTS AND METHODS 


All patients with intermittent exotropia 
from our private practice were observed 
during a three-year period. Examinations 
were all performed by us. The first year of 
the study was retrospective, while the last 
two years were prospective. 

Patients with unequal vision greater 
than one-half Snellen chart line, previous 
surgery, or inability to obtain good stereo 
test results were excluded. All patients 
included were required to have reproduci- 
ble stereopsis tested with the nine circle 
groups of the Titmus*stereo test. This 
reproducible stereo testin® was done pre- 





operatively and postoperatively. 

Parks reported stereeacuity in monfixa- 
tion to range between 57 and 3,000 seconds 
of arc? Scott studied stereoacuity in a 
group of children aged 9 to 13 years with 
normal visual acuity, no manifest devia- 
tion, and fusion at cistance and near of the 
Worth four-dot test.' He found that 99% 
had stereoacuity of 40 seconds of arc and 
1% had stereoacuity of 50 seconds of arc. 
For the study reported here, stereoacuity 
of 60 seconds of arc or better was required 
for a diagnosis of bifixation. Stereoacuity 
of poorer than 60 seeonds of arc was consid- 
ered to indicate monofixation. 

The deviation was measured at 6 and at 
0.83 meters. Glasses were worn for 
measurements, if required, for best visual 
acuity. Ocular motility findings for this 
study were recorded preoperatively, two 
days postoperatively, and one year postop- 
eratively. Thus, a minimum of one-year 
postsurgical follow-up was required for 
inclusion in the study. 


RESULTS 


Thirty-nine patients met the crite- 
ria. The single largest disqualifying 
factor was inability to perform the 
stereo test. This eliminated all chil- 
dren under 4 years of age since they 
were too young to give accurate repro- 
ducible results. The age range of the 
study group was 4 te 16 years, with 
most patients between ages 5 and 
10. 

Twenty-five cases of  bifixation 
before and after surgery are seen in 


Table 1. The deviation preoperatively * 


and postoperatively, as well as the 
surgery performed, is shown. Table 2 
includes the nine patients with mono- 
fixation who either had the same ste- 
reo findings postoperatively or 
showed a mild improvement, but not 
to the level of bifixation. The stereog 
sis of these 34 patients of Tables 1 and 
2 was essentially unaffected by sur- 
gery. This represents the majority of 
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the patients. Five patients did have a 


Preoperative 
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Stere- 
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notable change in sensory status 
postoperatively, as measured by ster- 
eopsis. These cases are shown in Table 
3. Steréopsis worsened for four pa- 
tients and improved for one. Of the 
four patients with poorer stereopsis, 
only one went from bifixation to 
monofixation. The other three had a 
monofixation stereo response preop- 
eratively and postoperatively. The one 
patient who did improve went from 


" having a monofixational pattern to 


bifixation test results. 

In comparison, the findings from 
these two main groups, whose stereop- 
sis was unaffected by surgery, are 
quite similar. One of the monofixators 
had a 3.50-diopter (D) anisometropia, 
but otherwise all patients in both 
groups showed similar refractive er- 
rors and had anisometropia of less 
than 0.75 D. 

The mean and average preoperative 
deviation was 24 PD in each group at 6 
meters. In the bifixation group, 14.8 
PD of deviation was found at 0.33 
meter, and 14.3 PD was found in the 
monofixation group. The second post- 
operative day showed a slightly 
greater esotropia in the monofixation 
group, 15.1 PD, compared with 11.7 in 
the bifixation group. 

During the first four weeks postop- 
eratively, patching was used in 30% of 
the bifixation group and in 50% of the 
monofixation group. All patients were 
esotropic in the immediate postsurgi- 
cal period. When the esotropia was 
nonalternating, occlusion was used to 
inhibit suppression. If an esotropia of 
20 to 35 PD persisted beyond the tenth 
postoperative day, occlusion was insti- 
tuted to discourage development of 
the blind spot syndrome as described 
by Swan.’ 

Echothiophate (Phospholine) iodide 
was used, in addition to occlusion, in 
those cases of persistent esotropia of 
more than 20 PD, to inhibit blind spot 
syndrome development.» This medica- 
tion was given to 20% of the patients 
with bifixation and to 35% of the 
patients with monofixation for at 
least a few days. 


COMMENT 


In the treatment of intermittent 
exotropia the persistence of a small- 
angle esotropia or exotropia postoper- 
atively with limited binocularity is 
distressing. It is disturbing to consid- 
er that we may have created a small- 
angle monofixation in a case of bifix- 
etion. This potential for creating a 
small-angle esotropia or exotropia has 
been given as a reason not to operate 
on young intermittent-exotropia pa- 
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Case Deviation; s of Arc 


Surgery 
Performed 
REC LR OU 5.5 mm 


REC LR OU 6 mm 
REC LR OU 5.5 mm 
REC LR OU 6 mm 
REC LR OU 5 mm 
REC LR OU 6 mm 
REC LR OU 4.5 mm 
REC LR OU 5 mm 


REC LR OU 6 mm 


REC LR OU 7 mm 


REC LR OU 6.5 mm 


RE-recess LR OU 
supraplace 3 mm 


REC LR OU 5 mm 


REC LR OU 4 mm 
2 mm supraplace 
REC IO OU 


REC LR OU 4.5 mm 
2 mm supraplace 
REC IO OU 


REC LR OU 4.5 mm 
5 mm infraplace 


REC LR OU 5 mm 


REC LR OU 6.5 mm 
2 mm infraplace 


REC LLR 7 mm 
RES LMR 6 mm 
REC LIO 


REC RLR 5 mm 
RES RMR 4 mm 


REC LR OU 4.5 mm 


REC LR OU 4.5 mm 


ETs = 
ET's = 


Postoperative . 
MÀ 


Post- 
operative 

Day 2 
5 X(T)s 
2 X(T)s’ 





ETc = 
ETC = 


6 E(T)s 
O ES 


Es 
E's 


ETG -= 25- E(T)c 
ET'c = 25. E(Tyc 





XTc = 
X(T)'c = 


ETs 
ET's 





Es 
E's 





Stere- 
opsis, 
s of Arc 


*The following key expands all abbreviations used in the tables: X, exophoria; X(T), interrfittent 
exotropia; XT, exotropia; E, esophoria; E(T), intermittent esotropia; ET, esotropia; S, without 
spectacle correction; C, with spectacle correction; BF, bifocal spectacle correction; ET, esotropia 
measured at 6 m; ET', esotropia measured at 0.33 m; REC, recession; RES, resection; supraplace, 
movement of new-muscle insertion superiorly during resection or recession operation; infraplace, 
movement of new-muscle insertion inferiorly during resection or recession operation; MR, medial 
rectus; LR, lateral rectus; LLR, left lateral rectus; RLR, right lateral rectus; IO, inferior oblique; and 


OU, both eyes. ° 


+All deviations were measured in PD. 
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200 


200 


Postoperative 
oS 
Stere- 
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s of Arc 


Post- 
operative 
Day 2 


Surgery 
Performed 
REC LR OU5 mm 


Deviation 


REC LR OU 5.5 mm 
3 mm upshift 


REC LR OU 6 mm 
REC LR OU 7.5 mm 


REC LR OU 5.5 mm 


REC LR OU 4.5 mm 


REC LR OU 4mm 
3 mm infraplace 


Re-recess LLR 3 mm 
RES LMR 4 mm 


REC LR OU 6 mm 


REC IO OU 


REC LR OU 7 mm 


Preoperative 
rrr 
Stere- 
opsis, 


Case Deviation s of Arc 


Poorer stereopsis 
X(Ds 
X's 


Surgery 
Performed 


Postoperative 


Post- 
operative 
Day 2 


Stere- 
opsis, 


Deviation s of Arc 


REC LR OU 5 mm 


REC LR OU 4.5 mm 


REC LR OU 6 mm 
REC IO OU 8 mm 


REC LR OU 7.5 mm 


Improved Stereopsis 


1 X(T} 
X's 


*For abbreviations see Table 1. 


tients, but instead to wait until the 
orthoptic age has been reached.’ 

In this study, most patients' sensory 
status, as measured by stereopsis, was 
unaffected by surgery. The net 
change of bifixation to monofixation 
and the reverse was zero since one 
patient with monofixation improved 
into the bifixation stereopsis range 
and one patient with  bifixation 
showed monofixation stereopsis post- 
operatively. 

The 25 patients with bifixation had 
the expected good results of surgical 
therapy. They maintained their excel- 
lent steneopsis and bifixation. What is 
more important occurred in the nine 
monofixational cases. These patients 
had a limited sensory status preopera- 
tively, and it was unchanged by surgi- 
cal therapy. Many in this limited ster- 
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REC LR OU 5.5 mm 





eopsis group had a small-angle esotro- 
pia or exotropia postoperatively. Both 
groups were similar in deviation, 
immediate postoperative overcorrec- 
tion, and anisometropia. 

In Parks' discussion of monofixa- 
tion, he points out the tendency for 
patients with monofixation to remain 
as such despite any therapy. He 
states that bifixation is rarely, if ever, 
attained by patients with monofixa- 
tion. The ten intermittent-exotropia 
patients in this study, with limited 
stereopsis preoperatively and postop- 
eratively, support this concept. 

Argument can be made that 
stereopsis is not the best test for de- 
termining binocularity, and this is 
appreciated. It is, however, an easily 
reproducible test performed in the 
ophthalmologist's office “and does not 


disrupt fusion. Many tests help dem- 
onstrate binocularity postoperatively, 
but proving bifixation in the phoric 
preoperative staze is difficult "with 
most tests since they dissociate the 


- patients to a frank tropia. Although 


certain monocular clues are present in 
the stereo test, they are exceedingly 
difficult to detect asthe level of bifix- 
ation is reached, circle groups 7, 8, 
and 9. 4 

Most patients in the bifixation and 
monofixation groups received some 
preoperative occlusion as antisuppres- 
sion therapy. Late in the study, 
several of the patients with monofixa- 
tion had intensive occlusion to see if 
stereopsis could be improved by elimi- 
nating any suppression that might be 
present. No improvement occurred. 

Using stereopsis as an indicator of 
bifixation, almost 40% of the intermit- 
tent-exotropia patients presented 
here might better be classified as 
monofixational intermittent exotro- 
pias. Parks reported that monofixa- 
tion occurs nine times more frequent- 
ly in cases of esotropia than in cases of 
exotropia.* Others have reported the 
suspicion of a higher percentage than 
Parks reported for exotropia versus 
esotropia.” Intermittent exotropia is, 
perhaps, a group tc be more closely 
looked at for the occurrence of mono- 
fixation. 

Small-angle strabismus with lim- 
ited stereopsis efter surgical correc- 
tion of intermittent exotropia may be 
explained on the basis of preoperative 
monofixation. A careful testing of 
preoperative stereopsis can be helpful, 
for the physician, patient, and parent 
in anticipating the postoperative re- 
sult. 
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Candida Endophthalmitis 


After Intravenous Drug Abuse 





Gary L. Aguilar, MD; Mark S. Blumenkrantz, MD; Peter R. Egbert, MD; James P. McCulley, MD 


e Patients with endogenous Candida 
endophthalmitis associated with intrave- 
nous (IV) drug abuse may manifest ocular 
and systemic signs different from those 
seen in other forms of endogenous Candi- 
da endophthalmitis. There may be a spar- 
city of evidence of systemic candidiasis, 
including negative serology and normal 
physical examination results. Anterior 
uveitis and extensive vitreous involve- 
ment are common and do not necessarily 
have associated typical retinal lesions, 
which are more commonly seen in the 
compromised host. This may occur either 
because of the more transitory nature of 
choroidal or retinal lesions or because 
these patients often seek treatment at 
later stages. 

Even with a typical clinical picture, it is 
difficult to get culture confirmation of the 
diagnosis. Material obtained by vitrecto- 
my must be concentrated before inocula- 
tion of media because of the known diffi- 
culty of culturing Candida from the 
vitreous cavity. 

(Arch Ophthalmol 97:96-100, 1979) 


Hyndogenous Candida albicans en- 

dophthalmitis represents one of 
the most serious and increasingly 
common ocular complications of intra- 
venous (IV) drug abuse.'? While its 
clinical picture and natural history 
may vary from that seen in either the 
compromised host or the exogenously 
acquired disease, important questions 
in diagnosis and management still 
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exist. This communication deals with 
three such cases, which were seen and 
treated in the past year with variable 
success. Results of a complete patho- 
logical examination of one patient are 
provided. Various diagnostic and 
prognostic factors, treatment modali- 
ties, and outcome are compared with 
those reported in the literature. 


REPORT OF CASES 


Case 1.—Two months prior to admission, 
a 25-year-old man who used heroin noted 
floaters and a foreign-body sensation in his 
left eye. At that time his visual acuity was 
20/200, with a moderate number of cells in 
both the anterior chamber and vitreous. No 
retinal or choroidal lesions were seen. An 
anterior chamber paracentesis yielded neg- 
ative cultures for both bacteria and fungi. 
Treatment with systemic and topical anti- 
bioties and 40 mg of oral prednisone 
resulted in the improvement of visual acui- 
ty to 20/50. However, after discontinuation 
of the medication, his visual acuity dimin- 
ished to hand motion. At that point the 
patient was referred to the Stanford 
University Medical Center, where he was 
admitted for evaluation. General physical 
examination showed normal results. His 
ocular examination revealed a “string of 
pearls” pattern of white condensations 
throughout the vitreous (Fig 1), with a 
large number of cells in both the anterior 
chamber and vitreous, which were seen 
using an indirect ophthalmoscope and slit- 
lamp biomicroscope. Smears and cultures 
of material from a pars-plana vitreous 
aspirate were negative. This material was 
concentrated by centrifugation and was 
plated on blood agar both with and without 
the following: a mixture of neomycin and 
colistin sulfates; chocolate agar; eosin- 
methylene blue agar; and Sabouraud’s agar 
both with and without inhibitor. It was 
then inoculated into thioglycolate. The 
following laboratory test results were also 
normal or negative: complete blood cell 


count (CBC); eosinophil count; urinalysis; 
urine, stool, and blood cultures; chest x-ray 
film; ECG; orbital x-ray film; toxoplasmo- 
sis titer; rheumatoid factor; and a Candida 
precipitant, using C albicans allergic 
extract. Despite the strong clinical suspi- 
cion of Candida endophthalmitis, the lack 
of corroborating evidence and the patient’s 
previous response to steroids led to treat- 
ment for sterile uveitis. The initial 
response to topical 1% prednisolone sodium 
phosphate and 60 mg of oral prednisone 
daily was excellent, with return of visual 
acuity to 20/50, punctuated by intermit- 
tent flares of uveitis, which were treated 
by subconjunctival or 2 mg of oral dexa- 
methasone. However, increasing vitreous 
inflammation failed to respond to predni- 
sone (Fig 2). A vitreous aspiration and 
lavage with 30 ml of lactated Ringer's 
solution through two No. 18 needles was 
performed six months after initial admis- 
sion. No organisms were isolated from 
concentrated specimens. Polymorphonu- 
clear leukocytes were noted on smear; 
however, no organisms were seen. 

Two weeks later, at which time visual 
acuity was light perception with poor 
projection, a diagnostic and therapeutic 
vitrectomy was undertaken. At the time of 
surgery an hypotonous eye with total reti- 
nal detachment and vitreous traction 
bands was found. Five micrograms of 
amphotericin B was injected into the 
vitreous at the end of the combined vitrec- 
tomy and detachment procedure. A concen- 
trated specimen of vitrectomy fluid re- 
vealed rare pseudohyphae on smear and 
rare C albicans on culture. Unconcentrated 
cultures and smears were negative. Postop- 
eratively the eye remained hypotonoys and 
became blind and painful. Enucleation was 
performed on the 17th postoperative day. 

Macroscopic examination after enuclea- 
tion showed a diffusely injected prephthi- 
sical globe with the scleral encircling 
element in place. A solitary inflammatory 
vitreous nodule was present behind the iris, 
which was bound anteriorly by retained 
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lens material and cyclitic membrane and 
posteriorly by a total retinal traction 
detachment wth associated choroidal en- 
gorzement (FÈ 3). 

Microscopic sections disclosed dense 
mononuclear infiltration of the limbus, iris, 
ciliary body, and choroid, but no foci of 
candidiasis (Fim 4). 

The retina had lymphocytic perivascular 
cuffing, focal areas of necrosis, and outer- 
segment au:ol-tic changes, in addition to 
funnel detachment with massive perireti- 
nal proliferaton, but no fungal forms 
(Fig 5). 

The vitreous nodule consisted of many 
polymorphoauc ear leukocytes that were in 
varying stages of degranulation and that 
surrounded building yeast forms, pseudo- 
mycelia, and -ecrotie fungal fragments, 
which, by usmg, Grocott’s preparation, 
could be seem more distinctly (Fig 6). Occa- 
sional lymphocytes and plasma cells were 
present in the mass and vitreous cavity, 
but no giant cesls or other criteria of gran- 
ulomatous inflammation were identified. 





Fig 1.—Case 1. /itreous inflammation with 
"string of pearls” condensations. 


Cultures and smears of vitreous aspi- 
rated through the cut end of the optic 
nerve and subsequently concentrated were 
negative, except for a few polymorphonu- 
clear leukocytes on smear. Determinations 
for an amphotericin B level, which were 
performed on this same specimen, were 
unrecordable (sensitivity of assay, 0.2 ug/ 
ml). 

CasE 2.—A 21-year-old woman was 
referred for evaluation of a severe pan- 
uveitis in the left eye. Six months prior to 
admission the patient had begun to use IV 
heroin. Six weeks before admission she 
noted blurred vision and floaters in the left 
eye. She was treated with topical cyclople- 
gics and prednisolone for the panuveitis. 
The symptoms worsened, and two weeks 
before admission she received a retrobul- 
bar injection of 8 mg of betamethasone. A 
toxoplasmosis titer was negative, and CBC 
was normal at that time. The clinical 
picture deteriorated, and the patient was 
referred to Stanford University Medical 
Center, where she was admitted to the 





Fig 2.—Case 1. Large inflammatory nodule 
visible in anterior vitreous. 


Fig 3.—Case 1. Gross pathologic appearance of enucleated eye 
with large inflammatory nodule visible in anterior vitreous just 


posterior to iris. Persistent retinal detachment apparent with 


scleral encircling element in place. 
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hospital. 

On examination her right eye was 
normal. The visual acuity in her left eye 
was hand motion at 46 cm. The conjunetiva 
was diffusely injected, and there were 
notable cells and fare in the anterior 
chamber. Applanatian pressure was 18 mm 
Hg OD and 15 mm Hg OS. The fundus 
examination revealed a diffuse vitreous 
haze, with a large cerme white mass that 
extended from the disc and macula supéro- 
temporally into the vitreous and obscured 
retinal detail (Fig 7). Physical examination 
disclosed an enlarged spleen, but was 
otherwise unremarkable. Laboratory stud- 
ies discussed in case 1 were performed and 
results, which included a negative Candida 
precipitans, were normal. A provisional 
clinical diagnosis of Candida endophthal- 
mitis was made. 

On the second hospital day the patient 
underwent a diagnostic and therapeutic 
vitrectomy. Culture and smear of uncon- 
centrated vitreous from the sclerotomy site 
were negative. Culture and smear of 
uneoncentrated vitrectomy material were 
negative, but a concentrated specimen of 
vitrectomy material showed a small num- 
ber of yeast with budding on smear and 
two colonies of C albicans on culture. 

The patient was begun on a regimen of 
IV amphotericin B anc flucytosine: the 
latter was discontinued within a week 
because of hepatic dysfunction. She re- 
ceived 500 mg of amphotericin B during a 
20-day period as an inpatient and another 
500 mg during a three-week period as an 
outpatient. 

Four months postoperatively the best 
visual acuity was counting fingers in the 
periphery. A dense chorioretinal scar was 
present in the macula, with a small 
surrounding tractior retinal detachment 
(Fig 8). Several small vitreous condensa- 
tions persisted; otherwise, the anterior 
chamber and vitreous were clear. No signs 
of active inflammatien were present. 

Case 3.—A 46-year-old man on metha- 
done-maintenance therapy for heroin ad- 


Fig 4.—Case 1. Cross section of globe, demonstrating inflamma- 


tory infiltrate of uveal tracts (hematoxylin-eosin, x 1). 
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diction noted nonprogressive floaters in his 
left eye for several weeks prior to admis- 
sion. During the eight years of his metha- 
done. therapy, he had continued to use IV 
heroin en a bimonthly basis. He had no 
previous general medical or eye problems. 

On admission, his visual acuity was 20/20 
in both eyes (OU). Results of external 
ocular examination were normal. Slit-lamp 
examination disclosed a few large keratitic 
pretipitates in the left eye, with minimal 
cells and flare in the agterior chamber. 
Applanation pressures were 15 mm Hg OU. 
Results of a dilated fundus examination 
were normal in the right eye, but the left 
eye revealed small white vitreous opacities 
and vitreous strands, with beading in the 
posterior vitreous. No choroidal or retinal 
lesions were visible, with the exception of 
one splinter hemorrhage that overlayed the 
first inferotemporal arteriovenous cross- 
ing. General physical examination results 
were unremarkable. Results of a compre- 
hensive laboratory evaluation, as described 
in case 1, were negative or normal. 

The patient was treated with 5% homat- 
ropine drops four times a day and was 
discharged. Ten days later his visual acuity 


Fig 5.—Case 1. Perivascular mononuclear 
infiltration in retina (hematoxylin-eosin, 
x 430). 





Fig 7.—Case 2. Dense inflammatory mass extending from posteri- 
or pole into vitreous and obscuring retinal details. 
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had diminished to 20/30 +2. An ocular 
examination revealed an increase in the 
size of the posterior vitreous opacities and 
a string of pearls pattern of the vitreous 
condensation (Fig 9). The presumptive 
diagnosis of Candida endophthalmitis was 
made, and the patient was begun on a 
regimen of IV amphotericin B. In two 
weeks the patient’s visual acuity was 20/ 
15. He received 750 mg of amphotericin B 
within one month, after which therapy was 
discontinued. Two months after the cessa- 
tion of therapy, examination disclosed a 
normal anterior segment and notable 
diminution in the size of the vitreous opaci- 
ties. No evidence of recurrence or active 
inflammation has been noted since 
(Fig 10). 


COMMENT 


Candida endophthalmitis compli- 
cating the IV administration of illicit 
drugs has been reported and con- 
firmed by vitreous culture in three 
previously described cases."? Culture 
recovery of Candida from the vitreous 
is difficult.** Getnick and Rodriguez: 


Fig 6.—Case 1. Fungal elements sur- 
rounded by inflammatory cells (Grocott's 
methenamine-silver-nitrate, x 1,000). 


failed to culture Candida from a 
vitreous aspiration in a case of fungal 
endophthalmitis, but they found "a 
few budding yeast forms" on smear 
that suggested Candida. On two sepa- 
rate attempts, a vitreous aspiration in 
case 1 yielded no organisms on smear 
or culture, even after concentration of 
the specimen. Axelrod and Peyman* 
succeeded in culturing Candida after 
aspiration from the vitreous in only 
one of six untreated rabbit eyes 
exogenously inoculated with Candida, 
although abundant organisms were 
demonstrated in all eyes microscopi- 
cally after enucleation. Histopatholog- 
ical specimens from Candida endoph- 
thalmitis in rabbits* and in our case 1 
showed the organisms to be largely 
sequestered within WBC infiltrates. 
A random, or even a directed, aspira- 
tion can fail to produce either positive 
Candida cultures or smears because of 
the location of the organisms within 
large-diameter inflammatory nodules, 
which are difficult to aspirate through 
a needle. Therefore, this diagnostic 
procedure cannot be relied on to 
confirm the diagnosis in a suspected 
case. Thus, vitrectomy may be the 
only procedure that can reliably 
obtain Candida from an infected 
vitreous. 

In eases 1 and 2 concentration of the 
vitrectomy specimen was required to 
yield Candida on smear and culture. 
This may be because the number of 
organisms within the vitreous cavity 
is small in endogenous Candida 
endophthalmitis. Even with the con- 
centrated specimen, only two colonies 
of C albicans were isolated in case 2. 
Therefore, to reliably culture the 
organisms present, concentration 
either by centrifugation, as was done 
with our specimens, or millipore filtra- 


Fig 8.—Case 2. Chorioretinal scar with surrounding traction 
retinal detachment, visible after completion of therapy. 
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Fig 9.—Case 3. Posterior vitreous inflammation with early string of 
pearls condensations. 


tion of vitreous aspirate is required. 

Beeause of the difficulty in obtain- 
ing culture proof and the associated 
risks of vitrectomy, a presumptive 
diagnosis may have to be made on the 
basis of histery and physical findings. 
However, the clinical diagnosis of 
Candida endophthalmitis in IV-drug 
users may be easily missed for several 
reasons. There may be a prolonged 
latent period from inoculation to clini- 
eal manifestation.^: Patients may not 
be asked abeut or admit to IV-drug 
use," as in cases 1 and 2. The diagno- 
sis may not be considered because 
patients may initially respond to 
steroids given for uveitis,** as in case 
1. There may be a sparcity or absence 
of evidence of systemic candidiasis. 
The only physical finding in any of 
our cases that suggested a systemic 
illness was splenomegaly in case 2. 
Also, results of thorough laboratory 
evaluation may be negative. None of 
our patients had laberatory evidence 
of a systemic Candida infection, 
including an absence of Candida 
precipitans. 

The appearance ef fundus and 
vitreous may be different from that 
commonly encountered in Candida 
endophthaimitis, as was seen in all of 
our cases. In "immune-compromised" 
or postsurgieal cases of Candida 
endophthaimitis, a white retinal lesion 
usu&lly either precedes or is associated 
with vitreeus inflammation and con- 
densation."'* This often is not ob- 
served in Grug users with the disease. 
This can at least be partially 
accounted for, as in cases 1 and 2, on 
the basis that these patients often 
seek treatment at a time when it 
would not be unexpected for the reti- 
nal lesions to have either resolved or 
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to have been obscured by pronounced 
vitreous involvement. However, in 
cases 1 and 3, as well as in Snip and 
Michels’ report, patients had distinct 
vitreous opacities, with no retinal 
lesions at a time when the retina could 
be clearly seen. 

A string of pearls pattern of 
condensation in the vitreous was 
noted in cases 1 and 3. In addition, all 
three of our patients had a salient 
anterior-chamber reaction that is not 
typically seen in other forms of endog- 
enous Candida endophthalmitis. 

Optimal therapy for Candida en- 
dophthalmitis in otherwise healthy 
drug users is disputed. Amphotericin 
B penetrates poorly into the vitreous 
of uninflamed eyes.'*'? However, 
cases 2 and 3 were successfully treated 
with systemic amphotericin B, with 
resultant improvement in acuity and 
diminution of vitreous opacities. Flu- 
cytosine, as an adjunct to amphoteri- 
cin-B therapy, was initially used in 
case 2 because of reports of synergy 
between the two drugs against Candi- 
da, both experimentally and clinical- 
ly.°'7 However, it was discontinued 
after a few days because of hepatic 
toxicity. Clotrimazole,^ rifampin,- 
and, possibly, miconazole nitrate” 
could have been chosen as adjuncts 
because of synergy with amphotericin 
B or known effect against Candida. 
However, no clear preference in 
adjunctive therapy exists since expe- 
rience with these drugs is very 
limited. 

Other modes of treatment have 
been advocated. Snip and Michels? and 
Peyman et al? report that vitrectomy 
can be therapeutically successful. A 
single injection of amphotericin B 
directly into the vitreous has been 





Fig 10.—Case 3. Return of retina and vitreous to normal after 
therapy. 


suggested by Axelrod and asso- 
ciates.*?* However, the safety of this 
procedure has been questioned by 
Souri and Green.” Furthermore, a 
vitreous amphotericin B level in case 1 
was unrecordable 17 days after injec- 
tion. The presence of intaet organisms 
on permanent sections led us to ques- 
tion whether a single injection is 
sufficient in advanced cases. Also the 
sensitivity of different fungi to 
amphotericin B varies; therefore, as 
suggested by Stern et al, subthera- 
peutie levels of amphotericin B might 
be achieved if the pathogen is Asper- 
gillus or some other fungus.” This is 
an important consideration. Although 
Candida endophthalmitis can have a 
characteristic presentation, aspergil- 
losis may occur similarly. Aspergillus 
endophthalmitis has been described in 
clinieal settings similar to those that 
predispose the following cases to 
Candida endophthalmitis: drug usage; 
immune-compromise (leukemia); and 
presumptive diagnosis based on char- 
acteristic mycelia?" However, some 
patients may refuse hospitalization, 
which will make intravitreal therapy 
the only choice. 

The poor outcome in cases 1 and 2 
was principally due to the extensive 
ocular involvement prior to the begin- 
ning of appropriate therapy, which 
was delayed because of failure to 
diagnose the entity correctly. In case 
2, even though the final visual acuity 
was poor, the integrity of the eye was 
maintained with vigorous therapy. 
The severity of the disease prompted 
a vitrectomy that was designed to 
obtain suitable material for culture 
and smears, as well as to remove the, 
major portion of the involved vitreous. 
After the identifcation of fungal 
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elements that were consistent with 
Candida on smears, the patient 
received a course of systemic ampho- 
tericin B pending culture results, 
which eventually proved to be positive 
for C.albicans. Case 3 demonstrates 
that good visual outcome is possible 
despite vitreous extension of Candida 
from the retina, which is contrary to 
previous reports.** However, early 
vigorous treatment would seem to be 
necessary in such cases. The inflam- 
matory nodules in this case were not 
extensive and were located in the 
vitreous near the posterior pole. At 
that point the risk of a vitrectomy 
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outweighed the benefits; therefore, 
the patient was treated with systemic 
amphotericin B alone, with resultant 
resolution of the inflammatory pro- 
cess. If the inflammation had wors- 
ened substantially after the ampho- 
tericin B treatment had begun, a 
vitrectomy would have been per- 
formed. 

These three cases demonstrate the 
wide spectrum of disease that may be 
encountered clinically. This may be 
related to the fact that drug abusers 
often seek treatment at a relatively 
late stage in the disease process. Opti- 
mal therapy should be determined 
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Listeria Endophthalmitis 


Peter H. Eallen, MD; Frank R. Loffredo, MD; Barbara Painter, PhD 


€ Listeria endophthalmitis developed in 
a patient who was being treated for exten- 
sive metastases of carcinoma of the 
breast. At the time of admission she was 
receiving cobalt therapy, chemotherapy, 
and high coses of oral steroids. The early 
identification of organisms with an imme- 
diate paracentesis and the early institu- 
tion of broad-spectrum antibiotics is 
recommended. 

(Arch Ophthalmol 97:101-102, 1979) 


[ptraccular opportunistic infections 

have taken a more prominent place 
in ophthalmology in this era of immu- 
nosuppressive therapy. One of the 
organisms that has been reported as 
causing endophthalmitis is Listeria 
monocytogenes.: This organism was 
first deseribed by Murray et al in 
1926.2 The prevalence of Listeria 
endophthalmitis must be small indeed 
since this is the third report of such a 
case in the English literature in ten 
years.’ 


REPORT OF A CASE 


A 57-year-eld woman reported the sud- 
den onset of pain in her left eye one week 
prior to admission tə the North Shore 
University Hospital. Her history included 
carcinoma of the breast with extensive 
metastases for which she had received 
cobalt therapy, chemotherapy, and high 
doses of orai steroids for treatment of 


Accepted for publication March 13, 1978. 

From the Division of Ophthalmology (Dr Ball- 
en) and the Department of Laboratories, Micro- 
biology Seetion (Dr Painter), The Long Island 
Jewish-Hiliside Medical Center, New Hyde Park, 
NY, and the Division of Ophthalmology, North 
Shore University Hospital, Manhasset, NY (Dr 
Loffredo). 

Reprint requests to Division of Ophthalmol- 
ogy, The Leng Island Jewish-Hillside Medical 
Center, New Hyde Park, NY 11040 (Dr Ballen). 


Arch Ophthalmol—Voi 97, Jan 1979 


chemotherapeutic side effects. The first 
ophthalmologist whom she consulted found 
the visual acuity of the left eye to be 20/80 
with signs of severe uveitis and an elevated 
intraocular pressure. Atropines and pred- 
nisolone acetate were prescribed and 
acetazolamide was given orally. Three days 
after her first visit, her intraocular pres- 
sure was found to be 30 mm Hg by appla- 
nation and the visual acuity in the affected 
eye had been reduced to 20/200. The follow- 
ing day the intraocular pressure was 35 
mm Hg and the visual acuity was less than 
20/200. Since her condition had not 
responded to the therapy, she was referred 
for consultation to one of the authors. 

At the time of consultation, the uncor- 
rected visual acuity in the right eye was 
20/30 and it appeared completely normal. 
The visual acuity of the left eye was 
recorded as light projection. There was 
moderate periorbital reaction and 2+ to 
3+ hyperemia of the conjunctiva of the 
left eye. Ocular motility was normal. Bio- 
microscopic examination of the left eye 
showed epithelial edema over the inferior 
two thirds of the cornea with large 
pigmented keratic precipitates scattered 
over the posterior surface of the inferior 
two thirds of the cornea. A 3-mm hypopyon 
of a tan to white color was present. There 
was a 2+ to 3+ flare and cellular response 
in the aqueous humor. The aqueous humor 
appeared fibrinoid. Extensive posterior 
synechiae were present. Intraocular pres- 
sure was 46 mm Hg by applanation. The 
fundus could not be seen. 

Because of the poor response to previous 
therapy and because of the presence of the 
hypopyon, immediate aspiration of the 
anterior chamber was performed using 
topical anesthesia consisting of propara- 
caine hydrochloride drops and a cocaine 
pack over the medial rectus insertion. An 
extremely sharp, disposable 26-gauge nee- 
dle easily penetrated the clear cornea at 
the site of the hypopyon and 0.3 to 0.4 ml of 
a murky fluid was aspirated into a 2-ml 
syringe. Immediately thereafter, 20 mg of 
gentamicin sulfate and 20 mg of methicil- 
lin sodium were injected into the orbit, 





using a 25-gauge 0.95-cm needle inserted 
into the hub at the orbital rim above and 
below. Each injecticn contained 0.25 ml of 
295 lidocaine to reduce discomfort. The 
patient was given gentamicin sulfate, 1% 
prednisolone suspension, and atropine sul- 
fate drops. The specimen in the syringe 
was delivered immediately to the Microbi- 
ology Laboratory at the Long Island 
Jewish-Hillside Medical Center. The micro- 
biologist was informed as to the severity of 
the infection and an immediate report on 
the smear was requested. Within an hour 
the absence of tumor cells and the presence 
of a polymorphonuelear response without 
organisms on the smear were reported. The 
following day the patient was admitted to 
the North Shore Un:versity Hospital with a 
diagnosis of endogenous endophthalmitis. 

On admission, the patient was receiving 
10 mg of prednisone daily; this was contin- 
ued. While awaiting the results of the 
culture, intravenous antibiotic therapy 
consisting of 1 g of methicillin sodium 
every six hours and 60 mg of gentamicin 
sulfate every eight hours was begun. Topi- 
cal gentamicin sulfate (3 mg/ml) was 
instilled in the left eye every two hours, 
and an ointment preparation of neomycin 
sulfate, polymyxin B sulfate, and bacitra- 
cin was applied every 12 hours. Orbital 
injections of 100 mg of methicillin sodium 
and 20 mg of gentamicin sulfate were 
given every 12 hours. Intraocular pressure 
was controlled initially en a regimen of 100 
g of intravenous mannitol every 12 hours. 
After three dosages of mannitol, the 
intraocular pressure was maintained by 
oral acetazolamide therapy, 250 mg every 
six hours. 

The preliminary culture report after 48 
hours indicated the presence of Gram- 
positive rods. The eonsultant in infectious 
diseases at the North Shore University 
Hospital considered L monocytogenes to be 
the most likely candidate in this immuno- 
logically compromised host. Intravenous 
ampicillin sodium therapy was then substi- 
tuted for methicillin, às recommended by 


Moellering and associates,‘ and the gen- 


tamicin therapy was centinued for syner- 
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gistic action. The intraorbital administra- 
tion of gentamicin was discontinued and 
intraorbital ampicillin sodium therapy, 100 
mg every 12 hours, was started. Improve- 
ment was noted in the next 24 hours. The 
fibrinouS reaction in the aqueous humor 
became less dense and the hypopyon, which 
had been quite brown at the time of admis- 
sion, slowly resolved. The vitreous cleared 
as the fibrin on the lens decreased and the 
ocular and periorbitàl reaction diminished. 
The final culture report confirmed the 
presence of L monocytogenes. 

On Gram stain, Gram-positive rods, 
which morphologically resembled coryne- 
bacteria, were observed; the bacteria were 
hemolytic on 5% sheep blood agar. This 
organism was susceptible to gentamicin, 
penicillin, methicillin, ampicillin, cephalo- 
thin, tetracycline, chloramphenicol, and 
erythromycin; resistance to clindamycin 
and novobiocin was exhibited. Acid was 
produced from glucose, maltose, trehalose, 
and salicin; B-L-rhamnose, lactose, and 
sucrose were negative. Biochemically, this 
organism was methyl-red positive, motile 
at room temperature, catalase positive, and 
it hydrolyzed esculin. Nitrate was not 
reduced, and urease and arginine dihydro- 
lase were not produced. 

The patient remained on a regimen of 
ampicillin for a month and was discharged 
on a regimen of oral ampicillin with a final 
recorded visual acuity of 20/200. 


COMMENT 


It has been emphasized that early 
institution of antibiotic therapy for 
generalized Listeria infection, eg, 
meningitis or endocarditis, ="! is ex- 
tremely important since a delay of 
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appropriate therapy may cause death. 
In any ease of endophthalmitis, to 
obtain a reasonable expectation of 
retention of the eye or possibly useful 
vision, early diagnosis must be made 
with the institution of proper anti- 
biotic therapy. It seems advisable, 
therefore, to perform a paracentesis 
as soon as bacterial endophthalmitis is 
suspected. This may result in a para- 
centesis being performed on some 
cases of so-called aseptic endophthal- 
mitis, but as Forster and his asso- 
ciates' have shown, the results when 
virulent organisms cause endophthal- 
mitis are very poor and unless the 
organism's effect can be reduced to a 
minimum early in the course of the 
disease, the vision most likely will be 
lost. 

This patient was given 10 mg of oral 
prednisone daily throughout her hos- 
pital course. It has been shown exper- 
imentally that small amounts of 
steroids can reduce considerably the 
minimal lethal dose of Listeria in 
rats." 

It is not yet clear what specific 
disturbance in the immune mecha- 
nism accounts for the relative ease 
with which Listeria can infect the 
immunosuppressed person. 

A metastatic lesion masquerading 
as an endophthalmitis will also be 
easily diagnosed with an anterior 
chamber tap.'* Although the organism 
had not been identified completely, 
because of the history of treatment of 
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a malignancy, radiation therapy, and 
chemotherapy, listeriosis was gus- 
pected when the report of a Gram- 
positive rod was available and the 
therapy with ampicillin was begun. 

In immune-compromised patients, 
endophthalmitis caused by organisms 
with a very rare prevalence must be 
suspected and any uveitis in patients 
of this type must be considered a 
possible endogenous endophthalmitis. 
Listeria monocytogenes must be sus- 
pected in immune-compromised pa- 
tients, especially if there is a tan to 
white hypopyon that may acquire a 
browner color as the infection pro- 
ceeds. Fibrin remaining on the lens 
during a long period may reduce the 
visual acuity in these patients, despite 
normal function of the retina. In the 
anterior chamber, the response of 
Listeria infection is mainly polymor- 
phonuclear. It is important in these 
cases that the laboratory does not 
mistake the Listeria for a nonpatho- 
genic diphtheroid. 


Nonproprietary Names and 
Trademarks of Drugs 


Ampicillin sodium—Alpen-N,  Amcill-S, 
Omnipen-N, Penbritin-S, Polycillin-N, 
Principen/N. 

Gentamicin sulfate—Garamycin. 

Proparacaine hydrochloride— A lcaine, Oph- 
thaine, Ophthetic. 
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Fusarium oxysporum Endophthalmitis 


J. James Rowsey, MD: Thomas E. Acers, MD; David L. Smith, MD; 
John A. Mohr, MD; David L. Newsom, MS; Jaime Rodriguez 


® A 27-year-old man sustained a thorn 
injury to his left eye and a culture-proven 
Fusarium oxysporum endophthalmitis de- 
veloped. This was successfully treated 
with a vitrectomy, intravitreal and intrave- 
nous amphotericin B, and oral flucyto- 
sine. The patient maintains 20/20 vision 
at this time in his left eye. We recommend 
combined therapy for this filamentous 
fungal infection. 

(Arch Ophthalmol 97:103-105, 1979) 


sarium species, although they 

are a common cause of traumatic 
keratomycoses, are unusual in en- 
dophthaimitis. The successful treat- 
ment of filamentous fungal endoph- 
thalmitis is exceedingly rare. We 
report the diagnostic and therapeutic 
modalities in the successful treatment 
of a F orysporum endophthalmitis. 


REPORT OF A CASE 


A 27-year-old man was referred to the 
University of Oklahoma. The patient 
sustained a thorn (Fig 1) injury to the 
lateral canthal triangle of the left eye two 
weeks prior to evaluation. A conjunctival 
abrasion was treated with polymyxin B 
sulfate-neomycin sulfate-bacitracin zinc 
(Neosporin) drops with resolution of his 
conjunctival injection. Gradually decreas- 
ing vision and photophobia developed, 
which were treated for the week prior to 
admission with atropine sulfate drops 
twiee a day and prednisolone acetate 
(Econopred) drops te the left eye every 
hour. A mass of central vitreous exudate 
developed progressively in the retrolental 
space, and the patient was referred for 
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further examination. 

The patient's condition was first evalu- 
ated in the Ophthalmology Department on 
March 2, 1977. Visual acuity on admission 
was +1.00 = 20/20 in the right eye, and 
plano = 20/60 in the left eye. Findings 
from an external examination were normal 
in the right eye and showed 3-- superficial 
and ciliary injection of the left bulbar 
conjunctiva with no apparent entry wound. 
Intraocular tension was 15 mm Hg in both 
eyes. Findings from slit-lamp examination 
were normal in the right eye, while the left 
eye demonstrated 4+ cells and 4+ flare in 
the anterior chamber. The iris was normal. 
The posterior lens capsule was contiguous 
with a flocculent opacity extending into 
the anterior vitreous. Examination of the 
equatorial retina at the 3-o'clock position 
showed a 4 disc diameter globular mass 
(Fig 2) extending with stellate projections 
into the midvitreous and to the posterior 
lens capsule. Funduscopic examination of 
the left eye demonstrated a normal disc. 
The macular area could not be visualized. 
An electroretinogram (ERG) prior to 
admission demonstrated an a wave of 120 
uV and a b wave of 360 uV, with the cone 
system normal and the rod system mildly 
abnormal at 80 „V (Fig 3 and 4). 

Within four hours of admission the 
patient underwent a scleral exploration for 
a penetrating entry site from his thorn 
injury and a pars plana microsurgical 
vitrectomy. No entry site could be deter- 
mined in the temporal quadrant. The 
vitreous aspirate was evaluated during the 
surgical procedure and demonstrated or- 
ganisms that, by phase contrast mieros- 
copy, were typical of Fusarium species 
(Fig 5). The midvitreous and major portion 
of the fungal mass were removed, but the 
lesion growing on the posterior lens 
capsule was not disturbed. Five micro- 
grams of amphotericin B was injected into 
the retrolental space in a total volume of 
0.1 ml with a 27-gauge needle through the 
pars plana vitrectomy site after closure of 
the incision. Gentamicin sulfate (Garamy- 
cin), 20 mg, and penicillin G potassium, 
100,000 units, were also injected subcon- 
junctivally. 

On March 3, 1977, one day postoperative- 
ly, an ERG demonstrated a drop in the cone 
and rod system with an*a wave of 80 uV 
and a b wave of 250 uV (Fig 3 and 4). The 
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ERG evaluation was repeated and demon- 
strated gradual improvement of the a- and 
b-wave patterns or March 4, 7, 9, and 11. 
The final ERG, which was performed on 
April 9, demonstrated a normal cone 
system with a low normal rod system. The 
a wave was 140 uV and the b wave was 290 
uV (Fig 3 and 4). Daily intravenous ampho- 
tericin B treatment was initiated on March 
3, 1977. The patient's hematologic and 
renal measuremen:s were carefully moni- 
tored, and the amphotericin B dosage was 
converted to every-other-day therapy on 
the third day of treatment. He was addi- 
tionally given flucytosine, 2 g orally four 
times per day. Methicillin sodium and 
subsequently carbenicillin disodium were 
administered intraveneusly, 4 g every six 
hours. Within 24 hours after his vitrectomy 
and intraocular imjection, there was an 
increase in his vitreous reaction with 
several new areas of apparent vitreitis or 
fungal proliferation around the rim of the 
vitrectomy site. When it could be deter- 
mined that these areas were stable and not 
progressing and that the retrolental mass 
had proceeded to resolve, the patient was 
discharged. 

Visual acuity in the left eye at the time 
of discharge, March 15, was 20/100. The 
anterior chamber was clearing of flare and 
cells. The iris and lens remained clear with 
a resolving strand of material on the poste- 
rior lens capsule. The disc was flat, with 
normal borders ard nermal venous pulsa- 
tions. There appeared to be stabilization in 
the progressive fibrosis of the equatorial 
vitreous. After he was discharged, the 
patient was giver 85 mg of intravenous 
amphotericin B every other day, 2 g of 
flucytosine orally every six hours, and atro- 
pine drops in the left eye every 12 hours. 
His creatinine, BUN, and potassium levels 
were monitored prior to each 45-minute 
amphotericin B infusion. He began to show 
the systemic side effects of his amphoteri- 
cin B treatment within a week of 
discharge, and his BUN level became 
elevated to 32 mg/dl with a creatinine level 
of 2.2 mg/dl. The amphotericin B therapy 
was discontinued at this time, although the 
flucytosine was continued. A total dose of 
751 mg of amphotericin B had been admir®™ 
istered. All medications were discontinued 
on April 1, and his vitreous progressively 
cleared. On April 14, visual acuity in his 
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Fig 1.—Two-centimeter thorn that caused 
fungal inoculation to vitreous. One of 
pictured thorns struck patient. Trauma is 
most common cause of filamentous fungal 
eye disease. 


right eye was 20/20 and in the left eye it 
was 20/20 with no correction. Slit-lamp 
examination demonstrated no cell or flare 
in the anterior chamber and the lens was 
totally clear. Funduscopic examination 
demonstrated resolution of the vitreous 
strands and an apparent normal disc, 
posterior pole, and peripheral retina. The 
BUN and creatinine levels had returned to 
baseline levels. 


COMMENT 


The value of vitrectomy in both 
bacterial and fungal endophthalmitis 
is increasingly persuasive. In this 
case the vitrectomy allowed a pre- 
sumptive diagnosis of the cause of the 
endophthalmitis during the surgical 
procedure. Although Fusarium is a 
common cause of traumatic keratomy- 
coses, ™* it is an unusual cause of 
endophthalmitis.* Filamentous fun- 
gal organisms, especially Fusarium 
species, are notoriously resistant to 
antimicrobial agents in vivo** and in 
vitro,’ and therefore the treatment in 
this case merits discussion. This or- 
ganism is resistant in vitro to most 
antibiotics available to the clinician 
and is resistant as judged by the poor 
clinical results in vivo to either the 
antibiotic used or the poor vitreal 
concentration obtained. 

Amphotericin B is a polyene anti- 
biotic with poor penetration into the 
CSF** and aqueous humor and vit- 
reous." Axelrod and co-workers have 
suggested that between 5 and 10 ug of 
amphotericin B injected intravitreally 
does not adversely affect the rabbit 
ERG or cause microscopic damage on 
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Fig 2.—Fungal mass extending from poste- 
rior lens capsule into midvitreous. 
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Fig 5.—Phase contrast of methylene blue- 
stained macroconidia of Fusarium oxyspo- 
rum in vitrectomy specimen (original mag- 
nification X250). Vitrectomy specimen 
was evaluated by direct smear without 
concentration. 
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Rods—Blue, 15-min Adapted 


Fig 3.—Rod response to intravitreal amphotericin B given on March 3, 1977 after 
electroretinogram was performed. B wave is mildly abnormal prior to injection but 
increased in amplitude as vitreous cleared. 
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Cone, 3-min Adapted 


Fig 4.—Cone response to intravitreal amphotericin B given on March 2, 1977 after 
electroretinogram was performed. A-wave amplitude dropped slightly and B-wave 
amplitude of 360 „V decreased after injection. Electroretinogram response remained 


within normal limits as vitreous cleared. 


histological preparation to the retina, 
whereas an intravitreal dose of 25 ug 
or higher has proved exceedingly toxic 
to the retina.'' Souri and Green, 
however, have demonstrated rabbit 
retina necrosis with intravitreal am- 
photericin B, even at the l-ug and 
10-ug levels.'* Green et al have empha- 
sized the quandary of the physician in 
this regard, however, for intravenous 
amphotericin B*penetrates the globe 
exceedingly poorly," even in the 


presence of experimentally induced 
uveitis. More recently, intravitreal 
amphotericin B has been used succéss- 
fully in Candida endophthalmitis." 
Candida and other yeast-forging 
fungi are frequently more sensitive to 
amphotericin B than the filamentous 
fungi. Although amphotericin B is 
effective in vitro against Cryptococ- 
cus neoformans, Blastomyces derma- 
titidis, Histoplasma capsulatum, 
Candida species and mucor, its anti- 
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fungal activity against Fusarium is 
variable, since the organism is fre- 
quently resistant to the antibiotic.’ 
The side effects of amphotericin B are 
well known and include anemia, vom- 
iting, diarrhea, chills, fever, and 
permanent renal damage." Although 
the BUN and creatinine levels drop- 
ped te normal in our patient after 
treatment with this drug, permanent 
reduction in glomerular filtration rate 
undoubtedly occurs in those patients 
who receive a therapeutic course of 
amphetericin B.” 

Flucytosine is a synthetic antifun- 
gal drug that is effective against 
candidiasis, eryptoeococcal meningi- 
tis, chromoblastomycosis, and Toru- 
lopsis.° Flucytosine is converted to 
fluorouracil with consequent meta- 
bolie inhibition by biocking the meth- 
ylation of deoxyuridylic acid by thy- 
midylate synthetase. Flucytosine is 
not metabolized by mammalian cells 
and its toxicity is thereby decreased. 
Unfortunately, flueytosine is not gen- 
erally effective against Fusarium 
species*® in vitro. However, flucyto- 
sine has demonstrated synergistic 
potentiation of activity by amphoteri- 
cin B against fungi that are resistant 
to each agent alone Saccharomyces 
. cerevisiae, Ca albicans, Ca tropicalis, 
and Cr neoformans have been af- 
fected in vitro in this manner.'* It is 
believed that amphotericin B binds to 
sterols, allowing better penetration of 
other antibiotics in vitro. This poten- 
tiation by amphotericin B has also 
been demonstrated with rifampin, 
mycophenolic acid gtycuronide, tetra- 
cycline. and dactinomycin by increas- 
ing penetration of these antibioties 
through the fungal cytoplasmic mem- 
brane.” The combination of ampho- 
tericin B and flucytosine appears to be 
synergistically effeetive in vivo in 
human cryptococcal disease. Since 
fungal organisms appear to be much 
more susceptible than mammalian 
cells te this potentiating effect, we 
believed that the combination of these 
antifungal agents was warranted in 
this patient. 

After the patient was discharged, 
subculture speciation confirmed the 
fungus as F oxysporum. Subsequent 
antibiotic sensitivity studies showed 
resistance to amphotericin B (more 
than 10 ug/ml) and flucytosine (more 
than, 100 ug/ml) and to the combina- 
tion of these two antibiotics. These 
antibiotic sensitivities were deter- 
mined by culturing the Fusarium 
organism in suspension of Sabou- 
raud’s agar plates with a determined 
quantity of the antibiotic studied in 
the same agar plate. No growth at a 
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given antibiotic concentration sug- 
gested sensitivity to the antibiotic 
concentration used, and continued 
growth of the fungus suggested 
resistance to the antibiotic concentra- 
tion used. The in vitro antibiotic sensi- 
tivities therefore do not correlate with 
the excellent clinical response demon- 
strated in this patient. This patient's 
clinical course and response may have 
been altered despite the apparent 
resistance of the Fusarium to in vitro 
antibiotic tests. In addition to the 
possible synergistic effects of antibio- 
tics, it is possible but very unlikely 
that the vitrectomy removed every 
organism, since the entire vitrectomy 
specimen demonstrated both clumps 
and an even dispersion of the macro- 
conidia. It is possible that simply stop- 
ping the topical steroids allowed the 
patient’s defense mechanisms to han- 
dle this organism. This is unlikely 
since, to our knowledge, no other 
patient with culture-proven Fusari- 
wm endophthalmitis has retained 20/ 
20 vision with any treatment modali- 
ty. The combination of a diagnostic 
and therapeutic vitrectomy with both 
intravitreal and combination antibio- 
tics for systemic effect appears to 
have been sufficient to provide a 
desirable clinical response. 

The ERG study was undertaken in 
this patient because of the controver- 
sy concerning the intravitreal toxicity 
of amphotericin B.'"^? The patient's 
ERG was in the low normal range 
prior to the vitrectomy and the injec- 
tion of amphotericin B. Within 12 
hours of his vitrectomy and intraocu- 
lar injection, his ERG had dropped 
precipitously, but remained in the low 
normal range. It gradually recovered 
during the following two weeks and 
was totally normal at the time of 
discharge. The human retina appears 
to tolerate this intravitreal medica- 
tion. We noted a pronounced vitreitis 
after the injection and subsequent 
complete resolution of this vitreous 
reaction without the use of systemic 
antibioties as proposed by Dr George 
Stern.? We believe, therefore, that if 
one carefully observes the instructions 
of Dr Gholam Peyman and performs a 
central vitrectomy, injecting 5 ug of 
amphotericin B slowly into the midvit- 
reous with a needle bevel toward the 
lens in a 0.1-ml volume, the retina and 
lens may easily survive." With a 
vitreous volume of 4 ml, a central 
vitreous concentration of possibly 1.5 
ug/ml of amphotericin B would be 
expected. This level of amphotericin B 
is far higher than available to the 
vitreous via intravemous treatment 
alone.'^ z 


Robert Shaver, MD, referred the patient. John 
A. Mohr, MD, performed the antibiotic sensitjvi- 
ty studies. 


Nonpropsietary Names’ 
and Trademarks of Drugs 


Amphotericin B—Fungizone. 
Dactinomycin—Cosmegen. 
Flucytosine—A ncobon? 
Rifampin—Rifadin, Rimactane. 
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Management of Nonmagnetic Intraocular Foreign Bodies 


A New Approach With the Aid of Diagnostie X-ray Spectrometry 


è A new approach is suggested for the 
management of nonmagnetic intraocular 
foreign bodies. This approach is based on 
diagnostic x-ray spectrometry, which is 
capable of detecting noninvasively the 
dissolution of metallic intraocular foreign 
bodies. As long as no copper dissolution 


. is observed, foreign bodies of reasonable 


size are left in the eye and extraction is 
recommended whenever a persisting cop- 
per dissolution is detected. Of the 32 
patients examined and followed up, 23 did 
not show any copper dissolution. The 
majority of these patients, one of whom 
has retained a foreign body for 28 years, 
have satisfactory visual functions. Of the 
nine patients in whom copper dissolution 
was observed, five were operated on. In 
three of the remaining four patients, the 
operation was delayed and the dissolution 
was found to be temporary. These 
patients retained good visual functions. 
(Arch Ophthalmol 97:106-108, 1979) 
At present there is no universally 
accepted approach to the man- 
agement of nonmagnetic intraocular 
foreign bodies. The attitudes vary 
between two extremes: the active 
approach and the conservative one. In 
many clinics an active approach is 
adopted and an attempt is made to 
remove almost all intraocular foreign 
bodies. In other clinies the physician 
prefers to wait and to operate only 
when the eye is considered to be 
endangered by the presence of the 
intraocular foreign body.' There are 
disadvantages to both approaches. An 
active approach entails the removal of 
intraocular foreign bodies that do not 
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necessarily endanger the eye, since it 
is known that intraocular foreign 
bodies of reasonable size and of innoc- 
uous chemical elements are tolerated 
in the eye for long periods.^' The 
extraction of the intraocular foreign 
body, however, is a risky intervention 
no matter how skillful and well equip- 
ped the surgeon is. The disadvantage 
of the conservative approach is the 
absence of a reliable test capable of 
providing a warning before irrevers- 
ible damage has occurred. The main 
danger of a retained nonmagnetic 
intraocular foreign body is the devel- 
opment of chalcosis caused by the 
dissolution of the foreign body. How- 
ever, the dissolution cannot be directly 
detected by any of the present meth- 
ods. 

. Recently, a new method, diagnostic 
x-ray spectrometry, has been devel- 
oped for noninvasive detection in the 
human body of many trace elements’ 
and used in the evaluation of different 
diseases.** A study of animals has 
shown its applicability to the detec- 
tion of dissolving copper intraocular 
foreign bodies; rabbits’ eyes im- 
planted with copper foreign bodies 
were observed in vivo by diagnostic 
x-ray spectrometry, ophthalmoscopy, 
and electroretinography.’ Diagnostic 
x-ray spectrometry was shown to 
detect copper dissolution before dam- 
age has been sustained by the eye. Its 
advantage over ophthalmoscopy and 
electroretinography was demon- 
strated, along with its reliability as a 
warning test for the chemical activity 
of copper.” Diagnostic x-ray spec- 
trometry was therefore applied to the 
management of human patients with 
nonmagnetic intraocular foreign bod- 
ies and a new approach was adapted: 
intraocular foreign bodies up to 3 mm 
in their largest dimension were not. 
removed when no copper dissolution 
was demonstrated by diagnostic x-ray 
spectrometry. When copper dissolu- 
tion was observed, extraction was 
recommended. This approach was ad- 
opted by the*referring physicians in 
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almost all cases. The timing of the 
operation depended on the clinical 
situation. 

The present publication summarizes 
the follow-up of a large series of 
patients and evaluates the efficacy of 
the new approach. 


SUBJECTS AND METHODS 


Thirty-two male patients with nonmag- 
netic intraocular foreign bodies were 
referred to our laboratory from hospitals in 
Israel and abroad from October 1973 
through December 1977. The patients, 9 to 
48 years of age, were mostly military 
casualties. In most cases the injury was 
caused by an explosion and only in a few 
cases could the nature of the intraocular 
foreign bodies be determined by history 
and ophthalmoscopy. Each patient under- 
went a standard ocular examination, elec- 
troretinography, and a diagnostic x-ray 
spectrometry test. Twenty-nine patients 
were followed up in our laboratory for a 
period of one month to four years; three 
were not available after the first examina- 
tion. 

The theory, instrumentation, and appli- 
cation of diagnostic x-ray spectrometry are 
described in detail elsewhere.» When diag- 
nostic x-ray spectrometry is used for clini- 
cal examination, the patient sits with his 
head stabilized by a chin rest and forehead 
support and fixates a light source on the 
nasal side of the affected eye. An x-ray 
beam that measures 5 X 5 mm in cross 
section is directed onto the temporal sclera; 
its accurate location is monitored by a 
parallel beam of white light. The x-ray 
beam excites the atoms on its path. These 
subsequently emit an x-ray radiation, the 
energy of which is characteristic for each 
element. This radiation is detected and the 
information is processed to yield quantita- 
tive analysis. The test presently takes six 
minutes, during which a dose of 7 roent- 
gens is delivered to 3% of the eye surface. 
This dose is less than the “maxinum 
permissible dose” in industry for a period 
of six months for the whole eye.” 

The most radiosensitive ocular strutture, 
the lens, is not hit by the x-ray beam and 
the scattered radiation that reaches the 
lens is of inconsequential intensity. With 
such a dose, copper concentrations of 260 
parts per billion (ppb = microgram per 
kilogram) can be detected in standard 
eopper solutions with significant reliability 
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(2% probability of false-positive). Since 
egpper is normally present in the eye, the 
readings of the injured and healthy eyes 
are compared. Since two measurements are 
involved, the two SDs expected for the 
difference between the readings are 2% 
times greater than the above mentioned 
value, ie. 320 ppb. A pathological copper 
content was considered to be present when 
the reading of the injured eye exceeded 
that of the healthy eye by two SDs. The SD, 
extrapo ated frem in vitro measurements, 
is verified by the SD obtained from the 
readings of the patients in whom copper 
dissolution was not detected. In addition to 
the detection of copper dissolution, diag- 
nostic x-ray spectrometry can be utilized 
for the im vivo analysis of the intraocular 
foreign body when it lies anterior to the 
equator and close to the ocular wall. 


RESULTS 
Diagnestic X-ray Spectrometry 

Copper a natural component of 
the ocular tissues, and the mean fluo- 
rescent peak of copper that is 
obtained from healthy eyes is equiva- 
lent to that obtained under the same 
conditions from a standard copper 
solution of 1,000 ppb (SD, 300 ppb). 
The two SDs of the difference 
between the readings of both eyes of a 
healthy subjeet were 280 ppb. This 
value is clese to the value estimated 
above from in vitro studies (320 
ppb). 

Four intraecular foreign bodies 
could be analyzed in vivo by diagnostic 
x-ray spectrometry. Two of these 
foreign bodies were later extracted 
and analyzed in vitro, yielding results 
equal te the in vivo analysis. 


Clinical Findings and 
Eiectroretinography 

The patients were divided into two 
groups aecording to whether a dissolu- 
tion was observed or not. However, 
some features are common to both 
groups. In all of the cases except one, 
tne largest dimension of the intraocu- 
lar foreign body did not exceed 3 mm. 
In most of the cases, the intraocular 
foreign body was located in the poste- 
ror half of the vitreous and close to 
the retina. [n almost all of the eyes in 
which a vitreous organization was 
observed around the intraocular for- 
eign body, the foreign body was close 
to the retina (less than 2 mm). The 
elegtroretinogram (ERG) was normal 
in most of the cases, and in no case 
was an increasing hypovoltage ob- 
served. 


Patients With a Dissolving Copper 
intraocuiar Foreign Body 


Nine patients had a dissolving 
copper mtraocular foreign body. The 
time that elapsed from injury until 
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the first positive diagnostic x-ray 
spectrometry result varied from two 
weeks to 26 months. This, however, 
does not necessarily denote the time 
of the first appearance of dissolution 
since some patients were referred to 
us a long time after the injury. In all 
but one case, the intraocular foreign 
body was in contact with the retina or 
less than 2 mm from it. There were no 
cases with widespread inflammation, 
large retinal detachment, or any char- 
acteristic sign of chalcosis. The visual 
acuity was better than 6/15 for the 
seven cases without cataract or after 
cataract extraction. 

In all of the cases except two, elec- 
troretinography did not show the 
characteristic sign of developing chal- 
cosis, ie, increasing hypovoltage. A 
hypervoltage was present in two cases 
and could perhaps be attributed to a 
response to chemical activity, as some- 
times has been observed by Knave.” 
The referring surgeons decided to 
operate on five of the nine patients. 
Two interventions were successful, 
with resulting visual acuities of 6/9 


and 6/6, and three interventions 
failed. 


Extraction of a Dissolving 
Intraocular Foreign Body: 
Clinical Summary 


This 17-year-old boy was injured when 
he put fire to a percussion cartridge. On 
admission the visual acuity was 6/6 in both 
eyes; the left eye was unaffected. On 
ophthalmoscopy, a yellow shining intraocu- 
lar foreign body about 1.5 dise diameters in 
size was found in the vitreous 2 mm from 
the pars plana. The intraocular foreign 
body did not respond to a magnet test. One 
month after the injury, the patient was 
referred to our laboratory for consultation. 
The visual fields were normal. Electroreti- 
nographic results were as follows: after 30 
minutes of dark adaptation, the A waves 
were 220 V in the right eye and 820 V in the 
left eye; the B waves were 470 V in the 
right eye and 290 V in the left eye. These 
results were considered either as the re- 
versible pathological ERGs defined by 
Knave” or as an alteration owing to the 
original trauma. Diagnostic x-ray spec- 
trometry showed a slightly elevated (2.2 
SD) copper concentration in the injured 
eyes. Since the intraocular foreign body 
was located peripherally near the ocular 
wall, it was possible to analyze it in vivo. 
Its composition was found to be 83% copper 
and 17% zine. Cryogenic coagulation was 
performed around the intraocular foreign 
body and two weeks later the diagnostic 
x-ray spectrometry results showed an 
increase of copper concentration in the 
injured eye (6.2 SD) while the ERG was 
unchanged. The patient was operated on 
successfully and the postoperative course 
was uneventful. Three weeks after the 
operation, the copper *ontent regained 
normal values and the *ERG was un- 





changed. In vitro analysis of the extracted | 


foreign body confirmed the results of.the 
in vivo analysis. 

Four patients were not operated on. One 
of them was untraceable and the referring 
physicians decided to maintain follow-up in 
the remaining three patients. Subsequent 


diagnostic x-ray spectrometry showed no — 


dissolution in the three cases. 


Patients With Nondissolving . 
Intraocular Foreign Bodies 


In 23 patients no positive diagnostic 
X-ray spectrometry results were re-' 
corded. Twenty-one patients have 
retained an intraoeular foreign body 


for a period of five months to 28 years - 


(mean, four years). In two cases the 
foreign body was extracted: one was 
operated on because of the large size 
of the intraocular foreign body and 
the second because the surgeon feared 
a recurrence of dissolution. According 
to what he considered clinieal symp- 
toms of chalcosis, he believed such a 
dissolution to have occurred in the 
past, before the diagnostic x-ray spec- 
trometry examination. 

Among the 17 patients who re- 
tained an intraocular foreign body for 
two years or more, 65% have a visual 
acuity better than 6/12, 17% can count 
fingers, and the visual functions of 
17% are worse. In almost all patients 
the ERG was normal and remained so 
during the period of follow-up. In the 
cases in which the ERG was disturbed, 
the change was attributed to the orig- 
inal trauma, to a retinal detachment, 
or to dense opacities of the media. 
None of the reduced responses was 
considered by the specialist to be 
caused by the chemical activity of the 
intraocular foreign body. Sixty per- 
cent of the patients have satisfactory 
ophthalmoscopic findings. Of the re- 
maining 40% (seven cases), two have 
vitreous organization that could possi- 
bly be removed, three have a maeular 
scar, and two have an inoperable reti- 
nal detachment. 

In four patients the foreign body 


was retained for less than two years ` 


and the small number of cases does 
not permit any classification. One of 
these patients is ef special impor- 
tance. This patient, a 9-year-old child, 
was injured by the explosion of the 
cartridge of a starter pistol, suggest- 


ing a copper foreign body. The `- 


surgeon decided to postpone the 
extraction of the fereign body since 


the media was opaque. Results of the : 


diagnostie x-ray spectrometry test 
were negative. À month later, nega- 
tive diagnostie x-ray spectrometrg 
test results and satisfactory ophthal- 
moscopic findings strengthened his 
decision. However, the patient was 
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not followed up for some time, during 
which an incurable inflammatory pro- 
cess developed leading to enucle- 


ation: 
L] 


COMMENT 
The prognosis of eyes with retained 


` intraocular foreign bodies depends on 


the foreign body's.location, size, and 
composition. In all surveys of retained 
foreign bodies to date, the influence 
of composition could not be separated 


` from the other factors. The analysis of 


the results was therefore not neces- 
sarily reliable since the number of 
toxic foreign bodies, a major factor 
influencing the results, was not 
known. In the present report we are 
able to discuss the follow-up of 
retained foreign bodies and separate 
the influence of toxicity. 

A high proportion of cases (23 of 32) 
did not show any copper dissolution 
and, except for two cases, the foreign 
body was left in the eye. Let us discuss 
separately the results of the foreign 
bodies retained for more than two 
years to eliminate the influence of the 
mechanical effects owing to the origi- 
nal trauma. In 65% of the 17 patients 
who retained a foreign body for more 
than two years, the visual acuity is 
above 6/12, the ophthalmoscopic find- 
ings are very satisfactory, and the 
ERGs are normal. An operation would 
have probably been performed in the 
great majority of these cases on 
admission in centers adopting an 
active approach to the problem and 
taking advantage of modern tech- 
niques. However, it is almost certain 
that results as good as those reported 
here could not have been achieved. 
Among the remaining seven patients 
with reduced vision, two have a 
vitreous organization that can still be 
removed by vitrectomy, and two have 
macular scars that are due to the 
initial injury. It seems therefore that 
retained nonmagnetic intraocular for- 
eign bodies of reasonable size that are 
not accompanied by copper dispersion 
do not cause any complication, and in 
the majority of the cases vision is 
satisfactory. However, the case that 
was finally subjected to enucleation 


e provides a serious warning: as long as 


the diagnostic x-ray spectrometry test 
results were negative, the copper 
foreign body was well tolerated, but 
the eye was lost owing to inadequate 
follow-up. 

The nine patients who showed 
copper dissolution were divided into 
an operated and nonoperated group. 
The results of the five surgical inter- 
ventions are typical of operations for 
the extraction of intraocular foreign 
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bodies. The three patients who were 
not operated on and who were 
followed up for two to three years are 
of great interest since the dissolution 
that was first observed disappeared 
later. Many authors have reported 
good tolerance of copper intraocular 
foreign bodies during a long period, 
even when clinical chalcosis was 
observed.'*'* Two authors correlated 
these clinical symptoms with copper 
dissolution as assessed in vitro by the 
detection of copper in aspirated aque- 
ous humor,'*:'*'S and Gerhard et al 
presented cases with a good tolerance 
to copper dissolution during a long 
period. However, in the present 
report copper dissolution is shown, for 
the first time to our knowledge, to be 
occasionally a temporary phenomenon 
compatible with the preservation of 
good vision and normal ERGs. In two 
of the three cases, the temporary char- 
acter of the dissolution can probably 
be explained by the influence of the 
tissues surrounding the foreign body. 
Because the foreign body was in close 
proximity to the retina, encapsulation 
was likely to ensue.*'*^^ It has been 
claimed that encapsulation could in- 
fluence foreign body dissolution, but 
only recently has encapsulation been 
directly correlated with dissolution*^' 
and it was shown to impede, to a 
certain degree, the dissolution of the 
foreign body. Such a phenomenon 
could explain the temporary nature of 
the dissolution observed in humans. 

The present report illustrates the 
unreliability of electroretinography 
and ophthalmoscopy in the early 
detection of chalecosis as previously 
reported in animal experiments.*-'^ 
Diagnostic x-ray spectrometry seems 
therefore to be the only test available 
at present for the early detection of 
chemical activity. Moreover, it was 
shown to be efficient in the follow-up 
of patients with a dissolving intraocu- 
lar foreign body. The disappearance 
of the dissolution observed in some 
patients permitted the confident post- 
ponement of an operation when neces- 
sary. However, if the dissolution 
persists, we are convinced that the 
foreign body should be extracted since 
copper dissolution, although some- 
times tolerated for a certain period, is 
known to cause damage subsequent- 
ly? The most important contribution 
of diagnostic x-ray spectrometry to 
the management of nonmagnetic in- 
traocular foreign bodies is its reliabil- 
ity in ruling out chemical activity, 
thus enabling the physician to confi- 
dently avoid intervention and pre- 
serve good visual functions in most 
patients. r 
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Bupivacaine Anesthesia in Retinal Detachment Surgery 


Timothy L. R. Holekamp, MD; Neva P. Arribas, MD; Isaac Boniuk, MD 


* Retinal detachment surgery and other 
long-duration ocular procedures can be 
performed safely with local anesthesia, 
but a long-acting anesthetic is required. A 
randomized and masked prospective se- 
ries of 726 scleral buckling procedures 
was undertaken to test a mixture of bupi- 
vacaine (Marcaine), lidocaine  (Xylo- 
caine), and epinephrine against lidocaine 
and epinephrine. 

The data collected show a conclusive 
superiority of the bupivacaine mixture in 
longevity of action and overall perfor- 
mance. Alse, there was significantly less 
variability ir the quality of anesthesia with 
the mixture than with lidocaine 
(P = .0075). 

(Arch Opathalmol 97:109-111, 1979) 


Retina Getachment surgery can be 

safely and conveniently per- 
formed with the patient locally anes- 
thetized, but there are special require- 
ments ef the anesthetic. Ideally, it 
should be rapid in onset of anesthesia, 
moderately deep in akinesia, as long 
as possible in duration, free of vari- 
ability, and low in toxicity. Within 
the first 24 hours after scleral buck- 
lmg precedures, patients often have 
moderately severe pain that requires 
opiate analgesics, which have undesir- 
able side effects. The ideal anesthetic 
would be long enough in duration to 
reduce this need for postoperative 
injections ^or pain. 
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Bupivacaine (Marcaine) is an ani- 
lide anesthetic in the same class as 
lidocaine (Xylocaine), but with a 
different linkage chain and radical 
groups. It has the property of long 
action, approximately three times as 
long as lidocaine.’ The equivalent 
dose is one fourth that of lidocaine, 
thus a 0.5% concentration is compara- 
ble to 2% lidocaine. Systemic side 
effects, toxicities, and the rate of idio- 
syneratic reactions are similar to 
those of lidocaine.* Maximum safe 
dosage in adults is 250 mg.* 

The experience with bupivacaine in 
the United States, since its approval 
by the Food and Drug Administration 
in 1973, has been extensive, especially 
in caudal and epidural anesthesia. 
Previously it had been shown effec- 
tive and safe in ocular surgery in 
Europe.* Although there are now 


several reports cf its successful use as 
a retrobulbar agert in the United 
States,- only one cf these provides a 
large prospective series that was 
double-masked. There are only nine 
cases of retinal detachment surgery 
with bupivacaine aresthesia reported 
in the English language  litera- 
ture.^':* 

In this prospective series, a careful- 
ly double-masked comparison was 
made between the anesthetic current- 
ly in use by five re-ina surgeons, 2% 
lidocaine with 1:206,000 epinephrine, 
and a mixture containing 0.45% bupi- 
vacaine, 1.6% lidocaine, and 1:200,000 
epinephrine. Lidocaine was added to 
overcome the relatively slow onset and 
unpredictable akinesia of  bupiva- 
caine.'* Epinephrine was used not so 
much for extension of duration as it 
was for vasoconstriction and hemosta- 


Table 1.—Scheme for Profile Scoring Showing 
Weighted Point Scores for Various Parameters 


Duration of anesthesia 


Quality of anesthesia at start of surgery 


Excellent, +1 point/m n; Satisfactory, 
no points; Unsa isfactory, 1 point/min 

Excellent, + 10 points; Satisfactory, no 
points; Unsatisfactory, —10 points 


Additional retrobulbar injection Yes, —20 points; No, — 20 points 


Supplemental sub-Tenon's injections in the 
quadrants 


—5 points per quadrart injected 


Subconjunctival injection —10 points if yes 


Bleeding 


Topical tetracaine required 


Average, —5 ponts; Average, no 
points; < Average, — 5 points 

At start, —10 points; During surgery, —10 
points; At end of surgery, —10 points 


Adjunctive systemic drugs in operating room —20 points if yes 


Intramuscular pain medication after surgery 
(first 24 hours) 


Oral pain medication after surgery (first 24 
hours) 

Intramuscular nausea medication after sur- 
gery j 


—10 points per dose 
—5 points per dose 


—10 points per dose 
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Profile scores from the 28 cases that required two hours of surgery or more, 
displaying superiority of bupivacaine mixture in both score and variability. 








Quality of akinesia, at start of surgery, %* 
Excellent 


Satisfactory 
Unsatisfactory 


*Probability is .06. 


Table 2.—Quality and Duration of Anesthesia and 
Postoperative Consumption of Narcotics 


Variable Bupivacaine/Lidocaine Lidocaine 


10 21 
Time from end of surgery to first dose of 
pain medication, hrt 4.5 2.4 
Consumption of postoperative narcoticst 
No pain medication at all, 96 13 5 
No narcotic pain medication, 96 30 10 


Average number of narcotic injections during 
first 24 hours after surgery 1.07 1.67 








60 64 
30 15 








TProbability is 0001; does not include cases that required no pain medication during first 24 hours 


after surgery. 
iProbability is .007. 


sis. One report mentions an increase 
in bleeding with bupivacaine alone.* 

A major shortcoming of most anes- 
thetic studies is the diffieulty in 
assessing the overall distinctions be- 
tween agents in an objective, statisti- 
cally approachable manner. The use of 
the double-masked technique im- 
e proves this situation. A system of 
scoring that combined 
weighted parameters was devised for 
this study in an attempt to produce a 
clear answer to the comparison of 
e these two anesthetics. 


SUBJECTS AND METHODS 


* One hundred twenty-six patients admit- 
ted for scleral buckling procedures com- 
prise the series. Exclusions were made only 
when use of epinephrine in the retrobulbar 
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injection was contraindicated. Occasionally 
cases were excluded because general anes- 
thesia was the patient’s strong preference. 
Study cases were randomly assigned to the 
lidocaine or bupivacaine-lidocaine group by 
a coin toss. Anesthetic agents were used by 
the surgeons in their usual manner, which 
was injecting 3 to 5 ml in the muscle cone, 
sometimes adding small volumes in the 
sub-Tenon’s or subconjunctival spaces eith- 
er initially or during the procedure, as 
needed. Lid akinesia was not given because 
it has been found to be unnecessary for this 
procedure. 

The combination agent was made by 
mixing 0.75% sterile bupivacaine with 4% 
sterile lidocaine in a 3:2 ratio, which yielded 
0.45% bupivacaine and 1.6% lidocaine. To 
this was added epinephrine to yield a 
1:200,000 concentration. 

All patients were premedicated with 
weight-adjusted doses of intramuscular 


(IM) atropine, oxymorphone (Numorphan) 
hydrochloride, and hydroxyzine hydrochlo- 
ride (Vistaril). Rarely, adjunctive systemic 
sedatives were given in the operating 
room. 

At the end of the procedure, the primary 
surgeon recorded all pertinent intraopera- 
tive data, which included the following: 
volume given in initial injection; imme- 
diate complications; additional injections; 
adjunctive sedation; time from injection to 
start of surgery; quality of anesthesia and 
akinesia at start of surgery; duration of 
procedure; duration of excellent, satisfac- 
tory, or unsatisfactory anesthesia; relative 
bleeding; and need for topical anesthetic 
(tetracaine). At no time during or after the 
procedure did the surgeon know which 
agent was used. Standard postoperative 
analgesic orders included the option of 
acetaminophen (Tylenol), 650 mg orally, or 
IM hydroxyzine hydrochloride, 50 mg, and 
IM oxymorphone hydrochloride, 0.50 mg. 
For severe nausea or vomiting, 10 mg of 
prochlorperazine (Compazine) was ordered. 
Nursing personnel were unaware of the 
study. 

Data were analyzed statistically as indi- 
vidual parameters, using x? analysis. A 
profile scoring system was devised that 
assigned weighted point values to the vari- 
ous parameters, based on their relative 
importance in retinal detachment surgery 
as established by consensus of the five 
surgeons before compilation of the data. 
These scores were analyzed by ¢ test. The 
variances were tested by the F stati$tic. 


RESULTS 


A total of 126 patients were 
included in the series, 75 male and 51 
female. By randomized assignment, 
53 received the control (lidocaine) 
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agent and 73 the mixture of bupiva- 
cajne and lidocaine. There were no 
significant differences between these 
two groups in average age (P — .30), 
left or mght eve (P = .74), surgeon 
who performed the operation 
(P = .95), ineidence of medical dis- 
eases, volume of agent used, history of 
previous eye surgery (P = .45), time 
from injection to start of surgery 
(P = .44), or duration of procedure 
(P = .76). 

One patient, who was not included 
in the series because surgery was 
canceled, received the bupivacaine 


mixture, and immediately grand mal. 


seizures and brief extreme tachycar- 
dia and hypertension developed. He 
quickly recovered and had successful 
detachment surgery three days later. 
It was the consensus of the attending 
anesthesiologists and ophthalmolo- 
gists that an mtravascular injection 
had oecurred and that the toxic find- 
ings were identical to those expected 
from lidocaine and epinephrine."' The 
only other complication noted was a 
small retrobulbar hemorrhage that 
occurred in a case in the control 
group. 

The profile score devised to rate the 
overall success of anesthesia in each 
case included peints for each parame- 
ter observed during the study (Table 
1). The importance of each parameter 
was carefully evaluated in regard to 
the degree to which it reflected the 
quality ef patient comfort and surgi- 
cal convenience. The mean score for 
the control greup was 23.3; for the 
bupivacaine-lidocaine mixture it was 
45.8. This difference is statistically 
significant (P = .027). The variance 
was greater in the control group. The 
Figure displays the profile scores for 
the 28 cases in which actual surgery 
time equaled or exceeded two hours. 
The average scores among these were 
9.7 for the controls and 86.8 for 
the bupivacaine-lidocaine group 
(P = .019). As can be seen, there was a 
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JAMA 214:713-718, 1970. 

4. Moore DC, Bridenbaugh LD, Bridenbaugh 
PO, et al: Bupivacaine hydrochloride: A summary 
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considerable difference in variance 
between the groups (P — .0015). 

Though there was no difference in 
the quality of anesthesia at the start 
of surgery, the mixture showed an 
improvement in quality of akinesia at 
the start (Table 2), which approaches 
significance (P — .06). 

The most striking difference was 
duration of anesthesia, as reflected by 
the time from the end of surgery to 
first pain medication (Table 2), which 
greatly favored the bupivacaine mix- 
ture. In addition, the consumption of 
postoperative pain medication within 
the first 24 hours after surgery was 
significantly less in the bupivacaine 
group (Table 2). At the end of surgery, 
33% of the control patients required 
topical tetracaine for pain, whereas 
only 11% of the bupivacaine group did 
(P = .005). 


COMMENT 


The resistance to local anesthesia 
for scleral buckling procedures is 
mostly among surgeons who have had 
retrobulbar blocks fail to provide 
sufficient duration of anesthesia to 
complete the procedure. This can be a 
dangerous situation since repeat in- 
jections often have little effect. Nev- 
ertheless, there are real advantages to 
local anesthesia, including less time in 
the operating room, possible reduced 
risk of mortality in selected cases, 
much better postoperative comfort, 
and reduced overall cost for the proce- 
dure. z 

One often overlooked feature of 
local anesthesia in eye surgery is vari- 
ability. Though lidocaine with epi- 
nephrine generally provided an ade- 
quate block in this study, there were 
cases where it failed. The Figure 
summarizes this problem nicely, dis- 
playing those 28 cases where actual 
surgical time was 120 minutes or 
more. In the control group, one third 
of the cases had very low profile 
scores, representing inadequate anes- 
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caine-lidocaine group had a very high 
average score, with a low variance. 
With the new long-acting anesthet- 
ic, bupivacaine, adequate duration of 
anesthesia is available. When, mixed 
with lidocaine and epinephrine, all the 
hypothetical disadvantages are over- 
come. The mixture performed ex- 
tremely well in this'study and showed 
clear superiority over lidocaine with 
epinephrine, which had been used 


with satisfaction by the surgeons - 


involved for years. The reduced need 
for narcotics was indicative of the 
overall improved postoperative well- 
being of the patients who received the 
bupivacaine-lidocaine mixture. 

Because both eomponents are sup- 
plied in sterile glass ampules for 
single-dose administration, there is 
little or no difficulty in preparing the 
mixture. The solutions are drawn 
directly into the syringe in a 3:2 ratio 
(0.75% bupivacaine to 4% lidocaine). 
The need to add concentrated epi- 
nephrine can be obviated by using 
0.75% bupivacaine with epinephrine, 
producing a 1:320,000 concentration, 
which is adequate. 

This mixture, without the addition 
of hyaluronidase, gave rapid onset of 
anesthesia and excellent akinesia in 
nearly all cases. It may well be more 
suitable for anterior segment surgery 
than agents now in use." The 
prolonged action of the anesthetic 
may prove to be a considerable advan- 
tage in the management of cases 
lengthened by lens implantation or 
complication. Pestoperative comfort 
would likely be enhanced. 
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The Mach 9 mocdel 
600 AUTO-REFRACTOnRS... 


It's no longer a question of 
“IF” 
it’s just a question of 
“WHEN” 


Provide superior eye care 


As aprofessional, you want to give your patients the very 
best eye care possible. The Acuity Systems 6600 
AUTO-REFRACTOHRS adds the helping hand you need. 
Our new technology significantly improves your refractive 
capability over manual techniques. Poor responders and 
ather difficult patients including aphakics, intraocular and 
eontact lens patients, very young children, spectacle 
blur scissors reflex, and early pathology patients are 
refracted faster and more accurately than is now 
humanly possible. 

It's the most effective system for providing superior 
eye care. The 8800 AUTO-REFRACTOR greatly reduces 
the refractive time, allowing you to spend more time 
with your patients, giving them the care that only you 
can provide. 

The unique features of the 6600 AUTO-REFRACTOR 
guarantee a more accurate refraction and give you time 
to deliver superior eye care. 

E QOne-second measurements allow for highly-precise 
objective sphere, cylinder and axis readings. Refractions 
are completed in just one second on even the most diffi- 
eult patients. 

@ “Quto-Track”, the patented, automatic eye-tracking 
system, continually moves with the eye, even in nystag- 
mus patients and those unable to fixate. 

@ Optical scan automatically and instantaneously pro- 
vides additional refractive data on early pathology pa- 
tients with just the push of a button. 


Meet the challenges of modern eye care 


Today's successful eye care practitioner faces many chal- 
lenges which, if met in an efficient way, present many 
oppartunities. 

m National health care and third party payment plans 
are present in various forms. The fixed fee structure and 
the added patient volume challenge you to become more 
efficient. The 6800 AUTO-REFRACTOR lets you meet 
the challenges and turn them into an opportunity to see 
additional patients while providing superior eye care. 





B Successful practice growth in times of inflation and 
rising taxes requires that you increase your practice 
volume by at least 10 percent per year, just to keep pace 
with the economy. The 6600 AUTO-REFRACTOR helps 
you meet this challenge by improving office efficiency, 
increasing productivity, and significantly reducing your 
tax burden. 

It's plain to see that NOW is the time to start providing 
superior eye care to your patients and to meet the chal- 
lenges facing you and your practice. Send far the free 
booklet, "Automated Refraction . . . it's Time". You'll learn 
why automated refraction is no longer a question of "IF", 
it's just a matter of answering, "When is it right for me?" 


Mail the coupon or call toll free, (BOO) 336-0359 
In Virginia, call collect, (703) 471-4700 





«9 »Incorporated 


11413 Isaac Newton Sq. 
Reston, Virginia 22090 


© Copyright, 1979 Acuity Systems, Inc. 
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n v I'd like to learn more about 
p Automated Refraction and see 
if now's the time to add the 6600 


AUTO-REFRACTOR® to my practice. Please send 
for the Product Information Portfolio. ARCOPH-1 
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g Address 


a DIU oeu ee See a ll. 
ü Mine is a O solo O group/partnership practice. 
| do approximately refractions in a 
[| typical day. Mail to Acuity Systems, Inc., 
La 11413 Newton Square, Reston, VA 22090 
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DIVISION OF OPHTHALMOLOGY 
UNIVERSITY OF CALIFORNIA, SAN DIEGO 
and 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF ILLINOIS 
announces 


THE WEST COAST COURSE 


FOR ANTERIOR AND POSTERIOR SEGMENT VITRECTOMY 
FEBRUARY 16 & 17, 1979 


Curriculum will include the practical aspects of vitreous surgery including anatomy, pathology, indications, instrumentation (Vitrophage, 
Rotoextractor, VISC, SITE, Klóti, and Vibrosonic) and surgical techniques. Supervised animal surgery will be provided for those enrolling in 
the entire course (limited enrollment). 


Co-directors: 

Michael Goldbaum, M.D. University of California, San Diego 
Gholam Peyman, M.D. University of Illinois 

Other Faculty: 

Perry Binder, M.D. University of California, San Diego 
James Diamond, M.D. University of lowa 

John Maggiano, M.D. University of California, Irvine 
David Vastine, M.D. Pacific Medical Center 

David Worthen, M.D. University of California, San Diego 


Registration Fee: Entire Course $250, Lecture series $50/day. 
Residents are welcomed to attend lectures 


The full two-day program is approved for 16 hours of AMA Category 1 credit toward the Physician's Recognition Award. The lecture series is approved for 
10 hours of credit. 


For additional information please write or call Office of Continuing Education, M-017, UCSD School of Medicine, La Jolla, California 
92037. (714) 452-3707. 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 2 through August 31, 1979 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 
Pacific Medical Center 

University of California, Davis 
Stanford University 


sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology, 
Neuro-ophthalmology, Optics and Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Ellis, 
W.R. Green, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, H. Kolder, R. O'Connor, G. Paris? 
K. Richardson, A.R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson, D. Worthen and many 
others on the faculty of 60. 


Tuition is $825.00. For further information and.application forms, please write to J.W. Bettman, M.D., 
Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 
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 Topcon's New Modular _ 
_ Chairand Stand System 


| Adaptable to all your needs today... 
. and to your changing needs tomorrow. 


FÉ The new Topcon AMC-1 Chair and IS-30 
| Stand System has been created with both 
you and your patient in mind. And "opcon's 
modular design allows the system 
to grow along with your practice as 
e the years go by. 












1 s Chair Reclines into Flat 
k Table Position 

The new Topcon Chair can 
be converted at tne touch 
of a footswitch from an 
upright to a level hori- 
zontal "table" position. 
And a motorized Automatic 
Return Buttonon the footswitch 
brings the chair automatically back 
to upright, freeing you to carry out 
other operations. 

















New Stand Features Smoother 
Handling, Modular Design 
Our new IS-30 Stand comes 
with two counterbalanced in- 
strumentarms, but is designed 
so you can easily add the lower 
arm at a later date. We've made 
the arms longer, so you can swing all three 
arms freely and smoothly in and cut of 
place. And the increased length also lets 
you bring the lower arm in closer to your 
patient, while providing for ample leg 
room and assuring stable position- 
ing. A swiveling instrument con- 
sole can also be purchased now, 
or may easily be added later. The 
console standardly comes with three 
re-chargeable instrument wells. An 
auxiliary power source is also standard, 
so you can add a fourth instrument at 
any time. And the overhead incandescent 
light source is rheostat-controlled for your convenience. 


The Topcon ophthalmic system is really every chair and stand you'll ever need. At a price 
vcu can easily afford today! Contact your Topcon dealer or write to us for added details. ° 


OPCON . 


A New World of Precision Optics e 


Tapcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 
Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 


Vira-A appears to interfere with the early steps of viral DNA syn- 


thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses jin vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
eract formation and progression of a bacterial or viral infection. 
. Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 


teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 
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plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other fogms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is Supplied sterile in 

ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 


of solid and liquid petrolatum. UK 
PARKE-DAVIS 
Division of Warner-Lambert Company 
PD-JA-2320-1-P (5-78) Morris Plains, NJ 07950 : 
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A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS 





vidarabine ophthalmic ointment) 396 
Not only as effective but is also effective 
-as IDU in treating in patients resistant or 
Herpes simplex virus hypersensitive to or 
keratitis... intolerant of IDU* 
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Ea No. of ie Effective ; 
Clinical Evidence Subjects Description Reape e : 
Vira-A * 81 Previously 70 subjects 7 
Controlled Trials untreated (86%) E 
Vira-A - 142 75% had been 101 subjects ES rem 
Uncontrolled Trials resistant or- (71%) Be oe > | , 
hypersensitive NEN I 

iiss 0- — J0lDU. ne S 4 SUA E 
NOTE: In the-controlled and uncontrolled trials, 70 and 101 subjects, : : : y 
respectively, "e-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative -free. 


*Data on file. Medical Department, Parke-Davis. 


Please See prescribing information on preceding page. PARKE-DAVIS 
e 


| 


118 ' 





In fact, think more than twice. Because. as the above 

picture illustrates, that's what the new Kowa 45? 

RC-W gives you ... more than twice the photo- 
graphic coverage of any competitively-priced 
fundus camera currently available. 

For the view you get in one RC-W photo, 
you'd have to take four full-frame pictures 
with a conventional 30? fundus camera. The 
only 45° camera to allow color Polaroid 
photography, the RC-W also provides fluo- 
rescein capability ... and Kowa's specially- 
designed optics yield pictures that are sharp 
and clearly defined. 

The RC-W fluorescein system is complete 
with built-in Spectrotech interference filters, 
300-watt power supply, electronic flash, 
motor drive back and data recorder (to in- 

scribe cate, exposure number, 0.1 second se- 
quential time intervals or other written informa- 
tion on film). A regular back and small power 


supply are available where fluorescein is not required. 
So think twice. Think Kowa ... think Keeler. Call us toll free for more detailed information. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C d C Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall, PA 
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MARCH 29-30, 1979 
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Tosic—"Cornea" —March 31-April 4, 1979 


NEW ORLEANS 


Sponsored by 
THE RUDOLPH ELLENDER MEDICAL FOUNDATION 
A.M.A.—approved as 
Centinuing Medical Education Program 
Gixteen Hours Credit in Category 1) 


PLACE: Fairmont Hotel, New Orleans 


TUITION: $195.90 (Please make check payable to Rudolph 


Ellender Medical Foundation) 


FACULTY: JAMES V. AQUAVELLA, M.D., Rochester, New York 
ROBERT F. AZAR, M.D., New Orleans 

JOS. 4. BALDONE, M.D., New Orleans 
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TOPICS: Conventional hard contact lenses, hydrophilic soft 
gel lenses, silicone lenses, oxygen permeable hard 
contact lenses, aspheric, bifocal and variable focus 
lenses, intraocular lens implants, keratophakia and 


keratomileusis. 


Pre-Course 
Basic Lectures: 4 hours on the basics of hard and soft contact 
lens fitting on Wednesday afternoon, March 28, 


1979—Additional tuition $35.00 


Basic Lectures: By Industry—no additional fee, Thursday and Fri- 


day evenings, March 29-30, 1979. 
* 


Post-Course 
Modification 
seminar: 


Saturday, March 31st—8:30 a.m.—12 noon—Hard 
Lens Modification 

Course with audience participation—Limit 36 Per- 
sons—Additional tuition $35.00. 


For further infcrmation contact: SPECIAL CONVENTION HOTEL RATES 
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Clinicopathologic Case Reports 


Edited by William H. Spencer, MD 


Pacific Medical Center, San Francisco 94115 


Photocoagulation of Malignant Melanoma 


Don Minckler, MD, Frank B. Thompson, MD 


€ A 59-year-old woman developed a 
pigmented, expanding posterior pole 
choroidal lesion nasally that was clinically 
consistent with malignant melanoma. She 
refused enucleation, but agreed to a trial 
of photocoagulation therapy. Four weeks 
after photocoagulation, a reaccumulation 
of pigmentation and apparent elevation 
prompted a second photocoagulation 
treatment. During the second photocoag- 
ulation episode corneal edema occurred, 
and thereafter the fundus view was poor. 
Again, four weeks after the second treat- 
ment there appeared to be increasing 
pigmentation and possible elevation in 
the lesion centrally. Because of apparent 
continued growth of the tumor, the globe 
was enucleated 82 days after the initial 
photocoagulation. Serial section histo- 
pathologic examination of the lesion 
revealed only rare neoplastic cells along 
the base of the lesion. However, myriad 
pigment-laden macrophages were pre- 
sent around a central area of necrosis. 
Pigment accumulation within macro- 
phages had simulated tumor growth clini- 
cally. 

(Arch Ophthalmol 97:120-123, 1979) 


photocoagulation has been studied 
as an alternative to other forms of 
treatment for malignant melanoma 
for several years. Photocoagulation 
will probably become increasingly im- 
portant as a treatment option as 
increasing numbers of small melano- 
mas meeting the criteria for photoco- 
agulation treatment are recognized.’ 
This report describes the clinical 
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course and pathologic findings in an 
eye photocoagulated for a malignant 
melanoma in which the inflammatory 
response to therapy simulated tumor 
growth. Increasing pigmentation not- 
ed clinically four weeks following an 
initial photocoagulation treatment 
and again four weeks following a 
second photocoagulation treatment of 
the same area was interpreted as 
tumor persistence and prompted enu- 
cleation. Ophthalmologists consider- 
ing photocoagulation as a treatment 
for malignant melanoma should be 
aware of possible confusion between 
the inflammatory response to tumor 
necrosis and persistence of tumor. 


REPORT OF A CASE 


A 59-year-old woman had an expanding 
pigmented lesion in the fundus of the right 
eye approximately three years following 
an uneventful intracapsular cataract ex- 
traction. She had been serially examined 
ophthalmoscopically for three years before 
cataract extraction, and repeated fundus 
examinations had been performed follow- 
ing cataract extraction, including fluores- 
cein angiography for a transient episode of 
macular edema that occurred two years 
following surgery. Best corrected visual 
acuity in the right eye following resolution 
of the macular edema had been 20/30+ 
with a contact lens. Vague visual com- 
plaints eventually led to recognition of a 
pigmented, slightly elevated lesion inferior 
and nasal to the optic disc in the right eye. 
Simultaneously, intraocular pressure was 
noted to be elevated in both eyes, but 
slightly more in the right eye. A diagnosis 
of glaucoma was made and the patient was 
treated with pilocarpine hydrochloride in 
both eyes. Repeated fluorescein angiogra- 
phy one month after recognition of the 
pigmented area revealed elevation and 
leakage of dye over the lesion, and a diag- 
nosis of possible melanoma was made. 
Glaucoma was controlled with topical medi- 
cation. Repeated funduscopic examina- 


tions demonstrated no growth in the right 
fundus lesion until approximately four 
months after its recognition, when definite 
enlargement was documented (Fig 1). 
Consultation confirmed the clinical impres- 
sion of malignant melanoma of the choroid. 
Results of repeated fluorescein angiogra- 
phy and ultrasonography were also consis- 
tent with a malignant melanoma of the 
choroid. Enucleation was recommended, 
but refused by the patient. Eventually she 
agreed to photocoagulation of the lesion 
with the provision that enucleation could 
be performed if the treatments were 
unsuccessful. 

Photocoagulation of the right fundus 
lesion was first done on Jan 7, 1977, 
through a +10 contact lens, using a xenon 
are photocoagulator. The lesion was 
treated using the stage II setting (4.5? and 
0.5- to 1-second duration) with overlapping 
applications around the periphery of the 
lesion concentrating on the afferent and 
efferent blood vessels. The central portion 
of the lesion was then treated by overlap- 
ping applications using stage II and stage 
III settings (4.5? and 0.5- to 1.0-second 
duration). There was a marked reaction, 
and the entire lesion was white at the 
conclusion of the session (Fig 1, bottom 
right). Clinical examination six days later 
again revealed good reaction over the 
lesion. Subsequent examinations 11 and 21 
days after treatment also revealed good 
reaction and no apparent enlargement of 
the lesion. 

On Feb 8, 1977 (about four weeks after 
initial treatment), the patient returned 
complaining of black spots on the right eye 
for two days. At this time there was 
increased pigmentation in the center df the 
lesion and suspected minimal elevation 
centrally. It was decided that this repre- 
sented recurrence of tumor, and additional 
photocoagulation was performed on Feb 
18. In order to obtain a reaction, it was 
necessary to use settings of stage III and 
overload stage I (4.5° and 0.5-second dura- 
tion). Corneal edema occurred during this 
treatment session. The patient was subse- 
quently examined on Feb 22, at which time 


Malignant Melanoma—Minckler & Thompson 





Fig 1.—Fundus photographs. Top left, Pigmented lesion expanding choroid inferior nasally; appearance of lesion 

; when first recognized. Top right, Lesion inferior nasally five months after initial recognition. Lesion has approximately 
doubledin size. Bottom left, Optic disc five months after initial recognition of lesion. Temporal edge of expanded lesion 
's cutlined by arrows. Bottom right, Photocoagulation reaction one day after initial treatment. 
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Fig 2.—Low-power photomicrograph of 
photocoagulated choroidal lesion inferior 
nasally. Neurosensory retina has been 
totally destroyed over lesion. Central zone 
of necrosis containing ghost cells is 
surrounded by myriad pigment-laden 
macrophages. Approximate demarcation 
between necrotic and surrounding viable 
tissue is outlined by arrows (hematoxylin- 
eosin, original magnification x 8). 





Fig 3.—High-power photomicrograph tak- 
en along base of photocoagulated tumor 
in choroid inferior nasally. Three spindle 
B-type tumor cells are indicated by arrows. 
Surrounding these cells, there are myriad 
pigment-laden macrophages apparently 
migrating along collagen lamellae (hema- 
toxylin-eosin, original magnification 
x 100). 





Fig 4.—Low-power photomicrograph in- 
cluding optic nerve head and temporal 
edge (arrow) of photocoagulated lesion. 
Neurosensory retina fuses with choroid at 
arrow. There is marked atrophy of optic 
nerve head axons nasally (hematoxylin- 
eosin, original magnification X 6.3). 
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the fundus view was very hazy secondary 
to cornea) edema. By March 22 (about four 
weeks after the second treatment) there 
again appeared to be an increase in 
pigmentatien in the center of the lesion. 
Elevation was also suspected, but the poor 
fundus view preciuded careful assessment. 
Further attempts at photocoagulation 
were believed to be contraindicated be- 
cause of the persisting corneal edema. It 
was decided to enucleate the eye on the 
basis of prebable continued growth of the 
tumor. The globeewasenucleated on March 
30, 82 davs. after the initial photocoagula- 
tion treatment. In the interval since 
enucleation the patient has remained well 
with no evidence of metastatic disease. 


MATERIAES AND METHODS 


The enucleated right globe was fixed in 
4% neutra! buffered formaldehyde solu- 
tion. After-gross examination, portions of 
the globe were processed in paraffin, 
stained, amd examined by light micros- 
copy. 


PATHOLOGIC FINDINGS 


The enucleated globe measured 
26 X 26 x 25 mm and included 7 mm 
of attached optic nerve. The pupil was 
pulled nasally. Mottled pigmentation 
of the episcleral tissues secondary to 
hemorrhage was apparent in an area 
1) mm in diameter, adjacent to the 
optic nerve nasally. A transillumina- 
tion de?eet was present adjacent to 
the optic dise nasally, measuring 
approximately 4 mm in vertical and 8 
mm in herizonta| dimensions. The 
globe was opened to approximately 
bisect the transillumination defect. 
The anterior segment structures were 
unremarkable except for pigmenta- 
tion of the endothelial surface periph- 
erally and neerosis of the pupillary 
portion of the iris. Nasally, adjacent to 
the optic disc, the choroid was slightly 
expanded by a densely pigmented 
mass measuring approximately 0.6 
mm in greatest width. Photocoagula- 
tion marks were present surrounding 
this region. 

Histcpathologie examination re- 
vealed that the choroidal mass con- 
sisted almost entirely of pigment- 
laden macrophage: clustered around a 
central area of coagulation necrosis. 
Within the central area of necrosis, 
poorly staining celis, probably residual 
tumor cells, could be barely discerned 
(Fig 2). Pigment-laden macrophages 
b wer to be migrating into the 
choroid peripherally and along the 
surface of the retinal pigment epithe- 
lum. The neurosensory retina had 
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been totally destroyed over the lesion 
(Fig 2), giving the area of the lesion a 
punched-out appearance compared to 
surrounding retina. Plaque-like collec- 
tions of collagen-rich tissue, probably 
representing fibrous metaplasia of 
the retinal pigment epithelium, were 
present along the membrane of Bruch 
adjacent to the area of central necro- 
sis. In serial sections rare spindle 
B-type tumor cells (Fig 3) with oval 
fascicular nuclei and prominent nu- 
cleoli could be recognized along the 
base of the area of necrosis. There was 
no evidence of significant invasion of 
the underlying sclera and no tumor 
extension into scleral emissaria. The 
neurosensory retina fused with the 
choroid approximately 2 mm in either 
direction from the center of the photo- 
coagulated area (Fig 4). In some 
planes of section the retinal pigment 
epithelium persisted over the margins 
of the lesion as a single layer of 
heavily pigmented cells. There were 
no discernible vessels in the choroid 
beneath the lesion. The membrane of 
Bruch appeared intact over the lesion. 
Marked optic atrophy was evident in 
the nerve head nasally (Fig 4). 


COMMENT 


We believe that this case presents 
an unusual but predictable conse- 
quence of photocoagulation of choroi- 
dal melanomas, namely, marked pig- 
ment accumulation within macro- 
phages. In this instance, accumulated 
pigment apparently simulated growth 
of the tumor about four weeks after 
photocoagulation after both the first 
and second treatments. Injury to the 
iris and cornea complicated the fundus 
view and may have contributed signif- 
icantly to the clinical confusion. 

In addition to demonstrating the 
possibility of confusion between tu- 
mor persistence and a posttreatment 
inflammatory reaction, this case sup- 
ports the concept that some melano- 
mas may be effectively destroyed by 
photocoagulation. Remarkably few 
tumor cells could be demonstrated in 
serial sections through this lesion. The 
approximately doubling in size in five 
months’ time and the presence of 
spindle B-type cells along the base are 
convincing evidence that this lesion 
was not a benign nevus. 

Massive pigment accumulation and 
migration following destructive ther- 
apy have not been described as a 
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clinieally confusing complication in 
choroidal melanoma. In some previous 
reports, cases studied histopathologi- 
cally after photocoagulation have re- 
vealed remarkably little inflammato- 
ry reaction. Extrusion of pigment 
from the lesion noted during photo- 


coagulation and vitreous dispersion of ' 


pigment followimg photocoagulation 
of melanomas have been noted.” The 
scar tissue that develops after photo- 
coagulation of melanomas predictably 
often contains pigment. Subretinal 
pigment migration has followed cryo- 
surgical retinal therapy during scleral 
buckling procedures.’ Transscleral mi- 
gration of pigment has foilowed eryo- 
therapy of an intraocular glioma.’ 
Variable pigmentation of scar areas 
has also been described following 
radiotherapy of choroidal melano- 
mas.” 

In the case reported here, photoco- 
agulation was utilized primarily be- 
cause the patient initially refused 
enucleation. The lesion met the crite- 
ria for photocoagulation described by 
Francois‘ and Vogel. Francois has 
recommended a second barrage of 
treatment in approximately four 
weeks when the tumor recovers a 
"grayish hue." Atrophy of the iris 
secondary to injury during photocoag- 
ulation, as occurred in this case, has 
been a well-recognized complication.* 


Key Words.—Malignant melanoma; pho- 
tocoagulation; pigment migration. 
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Posterior Corneal Crystalline Deposits 


in Benign Monoclonal Gammopathy 


<A Clinicopathologic Case Report 


Merlyn M. Rodrigues, MD; Jay H. Krachmer, MD; 
Stephen D. Miller, MD; David A. Newsome, MD 


e A 74-year-old woman had bilateral, 
deep stromal, patchy crystalline corneal 
deposits with the greatest density in the 
midperiphery. Visual acuity was 6/120 in 
the right eye and finger counting at 1 m in 
the left eye. Histological examination of 
the corneal button showed large, irregular 
amorphous masses in the posterior stro- 
ma. The deposits stained red with 
Masson's trichrome and were positive for 
protein with the Danielli stain. Stains for 
amyloid, copper, and lipid were negative. 
The immunoperoxidase stain was positive 
for polyvalent IgG and «x light chains. 
Transmission electron microscopy dis- 
closed electron-dense deposits with lin- 
ear and honeycomb profiles. 

Laboratory investigations disclosed el- 
evated serum and urinary IgG x light chain 
(Bence Jones protein) levels. Urinary 
amino acids were normal. The serum 
copper level was elevated. Antinuclear 
antibody was positive at a titer of 1:80. A 
bone marrow aspirate was normal, as 
were roentgenograms of the skull. 

(Arch Ophthalmol 97:124-128, 1979) 


Bilateral corneal crystalline deposits 

occur in a variety of conditions, 
including cystinosis, gout, monoclonal 
gammopathy, multiple myeloma, oxa- 
losis, and Schnyder's crystalline dys- 


. trophy. 


In gammopathies, corneal crystals 
may be the earliest sign of systemic 
disease. The crystalline deposits are 
usually diffusely distributed in the 
corneal stroma,'* although epithelial 
involvement alone has been ob- 
served. Crystalline deposits have 
also been observed in the conjunc- 
tiva^^* and in bone marrow.’ A few 
histological studies have been re- 
ported, ^** but the nature of these 
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deposits has not yet been elucidated. 

Posterior corneal stromal deposits 
are unusual and have been described 
clinically in two previous reports*’’; 
only one performed histologieal stud- 
ies with light microscopy.’ Our case of 
bilateral posterior corneal stromal 
erystalline deposits was studied by 
histochemical stains, including immu- 
noperoxidase. Transmission and scan- 
ning electron microscopy were per- 
formed, as well as energy dispersive 
spectrum analysis for copper and 
gold. 

Histological examination of the cor- 
neal button provided the first clue to 
the nature of the systemic disease. 


REPORT OF A CASE 


A 74-year-old woman was first examined 
in the Department of Ophthalmology, 
University of Iowa, in March 1974. She had 
been referred because of decreasing vision 
in both eyes for eight months and her local 
ophthalmologist had noticed deep corneal 
crystalline deposits. Since 1973 her inter- 
nist had been treating her with prednisone 
and ibuprofen for rheumatoid arthritis. 
Other medications included phenylbuta- 
zone for osteoarthritis of the lumbosacral 
spine and indomethicin for gouty arthritis 
of the right large toe. Findings from a 
physical examination were within normal 
limits and there was no evidence of 
lymphadenopathy. There was some longi- 
tudinal ridging of the finger nails without 
evidence of vitiligo. Roentgenograms re- 
vealed aortic atherosclerosis and degenera- 
tive changes in the thoracic spine. Skull 
roentgenograms were normal and a bone 
survey showed scattered spondylosis with- 
out destruction in the spine and focal 
degenerative joint changes in the pelvis, 
humerus, and femur. An intravenous 
pyelogram showed no visualization of the 
left renal calices but was otherwise 
normal. 

On examination her visual acuity was 
6/7.5 in the right eye and 6/12 in the left 
eye. Slit-lamp examination showed deep 
stromal, patchy, crystalline deposits in 
both eyes (Fig 1 through 3). A very thin 
clear zone could be seen posterior to the 
material so that the deposits appeared to 
be distributed just anterior to Descemet's 
membrane. The greatest density of the 
deposits was in the midperiphery and there 
was a clear zone for 2 to 3 mm from the 
limbus. Three types of deposits were 
observed. Some erystals were yellow, high- 
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ly refractile, and spicule shaped (Fig 1). 
Others were round to oval, yellow, granu- 
lar, and very refractile (Fig 2). Deposits of 
the third variety were large areas of 
yellow-gray, confluent, geographic, and 
less refractile material (Fig 3). The crystals 
were not multicolored. The patient had 
early nuclear cataracts but there were no 
other ocular abnormalities. 

In 1974 the diagnosis was uncertain. 
Since the possibility of corneal dystrophy, 
particularly Schnyder’s crystalline dystro- 
phy, was considered, members of the 
patients family were examined. Two 
brothers, one sister, two sons, and one 
daughter had normal corneas by slit-lamp 
examination. 

The abnormal corneal substance in- 
creased moderately in density and the 
cataracts progressed considerably so that 
in October 1977, her visual acuity was 6/120 
in the right eye and finger counting at 1 m 
in the left eye. She had been receiving gold 
medication (sodium malonate injections) 
for arthritis for one year. On Oct 28, 1977, 
an 8-mm penetrating keratoplasty and 
cataract extraction were performed on the 
left eye. The corneal button was examined 
at the National Eye Institute, Bethesda, 
Md. Since preliminary histological studies 
were suggestive of dysproteinemia, appro- 
priate laboratory examinations were per- 
formed. These included a serum protein 
analysis; the total protein value was 6.6 
g/dl with 4.1 g/dl of albumin and 0.3 
a,-globulin, 1.0 8-globulin, and 0.2 y-globu- 
lin. Serum immunoelectrophoresis demon- 
strated elevated levels of IgG kK light 
chains. Immunoelectrophoresis of the urine 
demonstrated the presence of IgG K light 
chains. There was a mild elevation of the 
a,-globulin value and a slight decrease of 
IgM and IgA levels. Antinuclear antibody 
was positive at a titer of 1:80. The serum 
copper level was elevated to 1,286 mg/liter 
(normal is 700 to 1,189 mg/liter) and the 
ceruloplasmin level was normal. Urinary 
amino acids were all normal as were uric 
acid levels. Bence Jones protein was 
absent. A bone marrow aspirate was 
normal, with 40% cellularity. Results of 
liver function tests were normal. 


MATERIALS AND METHODS 


The 8-mm corneal button was bisected. A 
quarter was stained for lipid in frozen 
sections using oil red O. Frozen sections 
were also viewed with polarized light for 
birefractive deposits. Another quarter was 
fixed in formaldehyde solution and embed- 
ded in paraffin. The sections were stained 
with hematoxylin-eosin, PAS, Masson's 
trichrome, Congo red, Danielli, tyrosine, 
rubeanie acid, and rhodanine stains, for 
copper, and immunoperoxidase stains for 
immunoglobulins. 

A quarter of the remaining tissue button 
was fixed in 3% buffered glutaraldehyde. A 
small piece was processed for transmission 
electron microscopy. This specimen was 
postfixed in osmium tetroxide, dehydrated 
in ascending concentrations of aleohol, and 
embedded in epoxy resin. Thick (1-p) 
sections were stained with toluidine blue O. 
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Fig 1.—E'oncated spicule-shaped cor- 
neal crystalline substance. 





Fig 3.—Aecumutation of gray placoid 
substance in posterior corneal stroma. 











Fig 2.—Oval, granular, yellow-gray corneal 
deposits. 





Fig 4.—Abnormal accumulation of eosino- 
philic material in posterior stroma (hema- 
toxylin-eosin, original magnification 
x 25). 


Fig 5.—Epithe'ium and anterior and midstroma are normal. Deposits are indicated 


(arrows) (Danielli, x 25). 





Fig 6.—irresular deposits (D) exhibiting placoid configuration in posterior stroma 
(Masson's trichrome, x 100). 
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Thin sections were stained with uranyl 
acetate and lead citrate. The specimen for 
scanning electron microscopy was critical 
point dried, and coated initially only with 
carbon for energy dispersive ,spectrum 
analysis for gold and copper. Following 
this analysis, the specimen was coated with 
gold palladium and examined with a scan- 
ning electron microscope. 

Tissue culture studies were performed 
on the remaining fresh tissue. Explants of 
epithelium, unjnvolved stroma, involved 
stroma, and endothelium on Descemet’s 
membrane were maintained in 60-mm 
polystyrene tissue culture dishes with 
Eagle's minimal essential medium contain- 
ing 5% fetal calf serum penicillin (100 
units/ml) and streptomycin (50 pg/ml). 
The dishes were kept in a 37 °C environ- 
ment with 95% air, 5% CO., and 100% 
humidity. Morphological features were 
observed and recorded via a phase contrast 
inverted microscope equipped with a 35- 
mm camera. 


RESULTS 
Histological Examination 


The corneal epithelium, Bowman’s 
layer, and the anterior stroma ap- 
peared unremarkable. The posterior 
stroma showed larger masses of 


homogenous material adjacent to Des- 
cemet’s membrane interspersed with 
smaller, more discrete deposits that 
appeared square or slightly elliptical. 
All deposits stained eosinophilic with 
hematoxylin-eosin (Fig 4) and were 





Fig 7.—Corneal deposits showing lack of 
adjacent inflammatory infiltrate. Desce- 
met's membrane and endothelium are 
normal (Masson's trichrome, original mag- 
nification x 400). 
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Fig 8.—Posterior stroma! substance and 
epithelial basement memorane stain posi- 
tive for K light chain (immunoperoxidase, 
original magnification x 160). 
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positive with PAS and with the 
Danielli stain for protein (Fig 5). They 
appeared red with Masson's trichrome 
stain'(Fig 6 and 7). Stains for copper 
(rhodanme and rubeanic acid) were 
negative, as were Congo red stains for 
amyloid. The immunoperoxidase indi- 
rect sandwich technique disclosed de- 
posits that stained positive with poly- 
valent IgG, IgA, IgM, and with « light 
chain (Fig 8). The epithelial basement 
membrane showed normal staining 
with IgG. The oil red O and Sudan 
black B lipid stains were negative on 
frozen sections of fresh tissue. The 
crystals were neither birefractive nor 
autofluorescent. 


Electron Microscopy 


Scanning electron microscopy dem- 
onstrated an amorphous layer be- 
tween Descemet's membrane and the 
posterior stromal collagen (Fig 9). The 
deposits showed the absence of copper 
or gold by an energy dispersive spec- 
trum analysis. The endothelium ap- 
peared normal. Transmission electron 
microscopy disclosed electron-dense 
extracellular deposits that exhibited a 
honeycomb appearance (Fig 10) or 
parallel linear structures with a peri- 
odicity of 10 to 11 nm. (Fig 11). These 
abnormal accumulations were sur- 
rounded by normal collagen fibrils 
and keratocytes. Descemet's mem- 
brane demonstrated the usual banded 
pattern (Fig 12) and the endothelial 
cells appeared intact. The stroma and 
epithelium were unremarkable. 


Tissue Culture 


All explants gave rise to primary 
cellular outgrowths onto the dishes. 
Stromal cell outgrowths from both 
involved and uninvolved explants ap- 
peared simultaneously and were simi- 
lar to each other and to outgrowths 
from normal corneal stroma that is 
seen repeatedly in our laboratory. 
Specifieally, there was no abnormal 
accumulation of material either intra- 
cellularly or extracellularly. Epithelial 
and endothelial outgrowths also ap- 
peared morphologically normal. 


COMMENT 


Immunoglobulin has been identi- 
fied in the membranes of B-lymphoid 
cells" and is considered to be the 
recognition unit for antigen. 

Immunoglobulin (IgG) consists of 
four polypeptide chains, including two 
light and two heavy chains. The latter 
have molecular weights of approxi- 
enately 50,000. Light chains have 
‘molecular weights of 25,000. Immuno- 
globulin polypeptide chains have two 
distinct regions, a variable (V) portion 
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Fig 9.—Scanning electron micrograph showing abnormal accumulation of amorphous 
material (asterisk) between endothelium (E) and posterior stroma (S) ( x 280). 
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"d 10.—Smaller electron-dense deposits sehen oncon pattern (box) (original 


magnification x 27,000). 


and a constant (C) zone.'* The variable 
regions of the light chains are slightly 
shorter (108 to 109 aminoacids) than 
those of heavy chains (118 amino 
acids). The major immunoglobulins 
include IgG, IgA, IgM, IgD, and IgE. 
Subclasses of IgG and other major 
immunoglobulins have been more re- 
cently described. The V region of both 
heavy and light polypeptide chains 
has been associated with the antigen- 
binding capacity and specificity of 
antibody molecules. The C regions 
seem to determine most other proper- 
ties of immunoglobulins. There is 
indirect evidence that two genes are 


responsible for synthesis of the immu- 
noglobulin polypeptide chains," one 
gene each for the V and C regions. 

Five different types of heavy chain 
(alpha, gamma, mu, delta, and epsilon) 
are now recognized. The two types of 
light chain that are currently knewn 
are referred to as kappa and lambda. 
The former type constitutes approxi- 
mately 65% , and the latter type about 
35% of immunoglobulin in normal 
persons." 

Usually, antigenic stimulation re- 
sults in a “polyclonal” antibody 
response, and less frequently in a 
"monoclonal" response. The latter 
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Fig 11.—Larger corneal deposits exhibiting parallel linear 


profiles (arrows). Stromal 


( x 27,000). 


Fig 12.—Descemet's membrane displaying normal anterior 
banding (arrows). Endothelium (E) and stroma (S) are 


indicated ( x 9,000). 


response may be either a limited, 
asymptomatic, benign monoclonal 
gammopathy (MG) or a symptomatic, 
progressive malignant MG." Mono- 
clonal gammopathy generally occurs 
in multiple myeloma or Walden- 
strém’s macroglobulinemia, as well as 
in lymphoma.'** The incidence of MG 
is difficult to assess, but its frequency 
increases with age. The MG can be 
classified as IgG (63%), Ig A (15%), and 
IgM (14%), or light-chain disease 
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collagen (C) 


is normal 


(Bence Jones protein as the only 
abnormal immunoglobulin) with an 
incidence of 8%. Recent assays for 
Bence Jones protein have described an 
incidence of light-chain disease of 15% 
to 20%. 

The cause of MG has not yet been 
determined. It may occur as a result of 
antigenic stimulation, although a pri- 
mary disorder of the B-cell system 
cannot be excluded. The differentia- 
tion of multiple myeloma from benign 





MG has been attempted by immuno- 
fluorescence of lymphocytes by Lind- 
strom et al.'* They studied 46 patients 
with multiple myeloma and 14 pa- 
tients with MG, and observed a redis- 
tribution of the B- and T-lymphocyte 
ratios in the peripheral blood. There 
was a significant reduction of B- 
lymphocytes and nermal surface im- 
munoglobulins in the myeloma group? 
with a normal population of B- 
lymphocytes amd surface immuno- 
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globulin.in patients with benign MG. 

In our patient, the MG was of the 
benign variety. Multiple myeloma was 
excluded by the normocellular bone 
martow and lack of lytic bone lesions 
on roentgenogram. 

Immunoglobulins such as rheuma- 
toid factor and autoantibodies asso- 
ciated with rheumatoid arthritis are 
important indicators of disease. Rheu- 
matoid disease may be associated with 
gammopathy, as in our patient. Pri- 
mary amyloidosis is frequently asso- 
ciated with a monoclonal gammopa- 
thy.'* Secondary amyloidosis has been 
described in conjunction with plasma 
cell dyscrasias and monoclonal immu- 
noglobulins." In our patient, there 
was no evidence of systemic or local- 
ized corneal amyloidosis. 

In gammopathies the corneal depos- 
its appear clinically as gray-white, 
yellow, gray-brown, or polychromatic 
iridescent dot-like opacities with a 
diffuse, fine stippled appearance or an 
irregular geographic configuration.'" 
They may be central, midperipheral, 
or paralimbal, with a clear limbal zone. 
The deposits are usually not vascular- 
ized and corneal sensation is good. The 
age of onset varies from 30 to 80 years 
and is more common in older persons. 
There does not appear to be a sex 
predilection. 

Predominantly posterior corneal 
stromal involvement in gammopa- 
thies, as seen in our patient, was also 
described by Francois? (case 1) and 
Oglesby,” but electron microscopy of 
the corneal deposits was not per- 
formed. In a case of dysproteinemia 
reported by Pinkerton and Robert- 
son,” epithelium and superficial cor- 
nea were unremarkable, and the stro- 
mal involvement was mild. Electron 
mieroscopy disclosed mostly intracel- 
lular needle-shaped structures in plas- 
ma cells in the conjunctiva and occa- 
sionally in the corneal stroma. Similar 
cells were observed in bone marrow. 

In a conjunctival biopsy specimen 
from a patient with multiple my- 
eloma, Aronson and Shaw described 
the erystals as probably cholesterol or 
lipid in nature.' Laibson and Damiano 
demonstrated crystals similar to cho- 
lesterol stearate in the cornea from a 
patient with  paraproteinemia by 
roentgen diffraction and electron mi- 
croscopy.* The corneal button in our 
case showed no evidence of cholesterol 
or of lipid deposits. 

Copper deposits in  Descemet's 
membrane and the lens capsule have 
been observed with hypercupremia 
*ind multiple myeloma. In our pa- 
"tient, although the serum copper level 
was elevated (1,286 mg/liter) com- 
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pared with the normal range (700 to 
1180 mg/liter), the corneal deposits 
failed to stain for copper with 
rubeanic acid and rhodanine, which 
indicates a lack of protein binding. 

Histological examination of tissue 
from our case showed an accumulation 
of the abnormal immunoglobulin in 
the posterior corneal stroma, similar 
to the case described by Francois.* The 
rest of the cornea was uninvolved. It is 
not known why such material should 
accumulate in the corneal stroma or be 
localized to the deep layers. The poste- 
rior stromal location of the deposits 
makes the tears an unlikely vehicle. 
The endothelium appeared normal by 
electron microscopy and tissue cul- 
ture. Since the deposits extended 
almost to the limbus, it is possible that 
posterior stromal accumulation could 
have occurred through the limbal 
vessels. Perhaps the extracellular ma- 
trix in the deep stroma provides the 
appropriate microenvironment for the 
deposition of this abnormal protein, 
particularly since the stromal cells 
themselves appeared morphologically 
normal in tissue sections and after 
growth in culture. 

Transmission electron microscopy 
of our patient’s corneal button demon- 
strated electron dense deposits with 
an unusual honeycomb pattern in the 
smaller accumulations and parallel 
linear structures in the larger ones. 
The adjacent collagen fibrils and kera- 
tocytes appeared normal. Ito et al 
reported similar hexagonal crystals 
with a honeycomb lattice network and 
linear pattern in myeloma cells and 
renal tubular cells in a patient with 
multiple myeloma.” Electron micros- 
copy of bone marrow smears disclosed 
inclusions consisting of dense and 
light lines with a periodicity of 6 to 9 
nm. Crystalline inclusions from a 
kidney biopsy specimen revealed tu- 
bules containing granular, hexagonal, 
rhomboid, or rod-like electron-dense 
structures surrounded by acid phos- 
phatase activity. 

In our patient, the gammopathy 
was unsuspected until the corneal 
lesions progressed and their nature 
was determined by histopathologic 
study of the corneal button. 


Frank Johnson, MD, of the Armed Forces 
Institute of Pathology, supplied the special histo- 
chemical protein stains. Elaine Jaffe, MD, and 
Thomas Callihan, MD, of the Hematopathology 
Branch, National Cancer Institute, National 
Institutes of Health, performed the immunoper- 
oxidase tissue stains. Joseph Hackett, BS, 
provided technical assistance for electron micros- 
copy. T. Sullivan, Jr, MD, of Sterling, Ill, referred 
the patient. Ralph Eagle, MD, assisted with 
scanning electron microscopy. 


Nonproprietary Name 
and Trademark of Drug 


Ibuprofen—Motrin. 
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€ A 61-year-old man was followed up 
for more than 17 years with what was 
thought to be fibrous dysplasia of the 
frontal bone. Postmortem microscopic 
examination of the lesion showed an 
intraosseous lipoma with myxomatous 
foci and bony metaplasia involving the 
frontal and orbital portions of the frontal 
bone. 

(Arch Ophthalmol 97:129-132, 1979) 


Primary lesions of the orbital bones 

are uncommon. Some of them have 
a similar clinical presentation and a 
confusing or unrecognized appear- 
ance. We have had the unique oppor- 
tunity to study an intact frontal bone 
tumor obtained postmortem from a 
patient who was followed up for more 
than 17 years with the diagnosis of 
fibrous dysplasia. This tumor proved 
to be an intraosseous lipoma, which is 
a lesion that has, to our knowledge, 
been reported only once previously in 
a frontal bone.’ 


REPORT OF A CASE 


A 61-year-old man was first seen in 1959 
because of failing vision owing to bilateral 
cataracts. Progressive loss of vision for the 
next three years led to cataract surgery on 
the right eye, with the return of 20/20 
visual acuity. Of special interest was the 
prominence of the right side of his fore- 
head; this prominence was known to have 
been present since the age of 16 but was 
stated not to have been present at birth. 
There had been no trauma or other recog- 
nizable cause, and there had been no 
change during the years and no associated 
symptoms. 

An examination in 1959 showed a firm 
palpable mass behind the central supraor- 
bital margin of the frontal bone that had 
displaced the eye downward 6 mm, forward 
2 mm, and slightly medially, with ptosis 
(Fig 1). There was no diplopia. External 
ocular movements were normal except in 
right upper gaze, in which there was 
blurred vision and slight restriction in 
movement of the right eye. 

Roentgenograms (Fig 2) on the right 
sidesshowed an area of supraorbital density 
lateral to the frontal sinus that had 
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expanded the ronal bone laterally, 
encroached on the orbit inferiorly, and 
obliterated the lateral portion of the fron- 
tal sinus. The smaller Waters’ view (Fig 2, 
right) shows that the density is not homo- 
geneous, but has a somewhat spotty char- 
acter superimposed on the generally 
inereased density. There was no periosteal 
reaction and no bone destruction. A 
repeated roentgenogram 16 years later 
showed no change. The lesion was inter- 
preted as a fibrous dysplasia. In 1976 the 
patient died suddenly of a heart attack. 


PATHOLOGICAL FINDINGS 


A postmortem specimen of the fron- 
tal bone, together with some of the 
orbital roof (Fig 3, top left), was 
obtained. The specimen measured 7 
em superiorly from the supraorbital 
ridge, 2 cm horizontally along the 
supraorbital rim, and 3 em posteriorly 
from the supraorbital rim along the 
roof of the orbit. On eut surface both 
the frontal bone and the orbital plate 
were expanded, the latter some ten- 
fold, and filled with abnormal tissue, 
producing a greasy tan appearance 
and containing some  tapioca-like, 
hard, fixed nodules (Fig 3, top left, 
arrow). The same area of a normal 
adult frontal bone from a man is 
shown for comparison (Fig .3, top 
right). Drawings to scale show the 
relationships and relative thickness of 
the frontal bone from the patient (Fig 
3, bottom left) for comparison with 
the norm (Fig 3, bottom right). 


HISTOLOGICAL FINDINGS 


Histological sections showed the 
abnormal tissue to be delimited from 





the adjacent normal cancellous bone 
by an irregular shell of dense bone 
(Fig 4, arrows). A photograph of the 
same area and the same magnifica- 
tion of a normal frontal bone is shown 
for comparison (Fig 5). Within the 
shell is a tumor composed of fat cells, 
some myxoid ground substance, and 
scattered fibrillar material (Fig 6, 
areas B and C), which are equally 
magnified in Fig 8 and 9 for compari- 
son with the nórmal fat cells in Fig 7. 
The abnormal fat cells in Fig 8 varied 
in size and shape beyond the limits of 
fat cells in the adjacent normal bone 
(Fig 7) and in plaees merged with the 
myxoid areas (Fig 8 and 9). The tapio- 
ca-like nodules were focal areas of 
bony metaplasia within the tumor 
(Fig 6, area D) that showed an abnor- 
mal collagen structure by both polar- 
ized light (Fig 10) and by collagen 
staining (phosphctungstic acid-hema- 
toxylin) (Fig 11). The tumor is now 
interpreted as an intraosseous lipoma 
with myxomatous foci and bony meta- 
plasia. The roentgenograms, in retro- 
spect, appear to support this interpre- 
tation. 


COMMENT 


A review of the literature’? has 
summarized the data in 30 intraos- 
seous lipomas (excluding the question- 
able focal accumulations of fat within 
vertebral bodies). Such lipomas have 
been reported in patients of all ages 
and in all parts of the skeleton, includ- 
ing one in a frontal bone.' They 
commonly expand the bone but are 
not delimited by a fibrous capsule, as 
are soft-tissue lipomas. Lipomas can 
also arise in the periosteum.’ They are 
common in soft tissues and are often 
associated with myxoid and fibrillar 
elements.* At least seven lipomas, 
myxolipomas, and myxoliposarcomas 
have been reported in orbital fat.° 
Furthermore, so‘t-tissue lipomas have 





Fig 1.—Left, Patient at age 18 with downward displacement of right eye, compensatory. 
head tilt, slight exophthalmos, and prominence of forehead laterally. Right, Patient at age 
78 with increased downward displacement of eye. 
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Fig 2.—Roentgenograms of patient at age 
78 (1975). Left, Posteroanterior view 
shows local area of supraorbital density 
(arrows) lateral to frontal sinus. |t 
encroaches on orbit inferiorly and obliter- 
ates lateral portion of frontal sinus. Right, 
Waters' view shows dense area coarsely 
honeycombed by radiolucent spots (ar- 
rows). 


Fig 3.—Top left, Gross pathological speci- 
men showing thickening of supraorbital 
rim of frontal bone extending upward and 
posteriorly into orbital plate, where it is 
thickened tenfold. Dotted lines indicate 
extension of roof posteriorly before it 
broke off. Note tapioca-like nodules 
(arrow). Top right, Gross normal adult 
frontal bone in same area as shown in Fig 
3, top left, for comparison (Fig 3, top left 
and right, natural size). Bottom left, Sagit- 
tal view of orbit with bony roof thickened 
(striped area), pressing eye downward, as 
in our case. Bottom right, Normal adult 
orbit for comparison (Fig 3, bottom left and 
right, approximately normal adult dimen- 


sions). 
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Fig 4.—Sagittal section through entire abnormal specimen of frontal bone showing marked 
thickening at junction of roof with supraorbital portion. Irregular shell of abnormal sclerotic bone 
(arrows) delimits lesion composed of lipomatous, myxomatous, and abnormal osteoid tissue from 
adjacent normal cancellous bone (cf Fig 5) (Masson trichrome, x 2.8). 





Fig 5.—Sagittal section of normal frontal bone in same area and with same orientation 
and magnification for comparison with Fig 4 and 6 (hematoxylin-eosin, x 2.8). 
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Fig 6.—Sagittal section through entire abnormal specimen designating location of e 
elements of lesion. Areas A, B, and C are which magnified 150 x in Fig 7, 8, and 9. 
Area D (normal and abnormal bone) is magnified in Fig 10 and 11. 
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Fig 7.—Magnification of Fig 6, area A, 
showing normal fat cells, regular in size 
and shape, in normal bony trabeculae 
(Van Gieson's, x 150). 





Fig 10.—Magnification of Fig 6, area D, 
showing normal and abnormal (metaplas- 
tic) bone contrasted by polarized light. 
Normal bone, at left, shows parallel colla- 
gen fibers arranged in lamellae that follow 
outline of bony trabeculae; abnormal 
bone, at right, shows collagen fibers to be 


scarce, short, and randomly oriented 
(hematoxylin-eosin, x 60). 


been reported with both osseous and 
cartilaginous metaplasia. A similar 
bony metaplasia has been observed in 
intraosseous and periosteal lipomas 
(L. C. Johnson, MD, unpublished find- 
ings, November 1976). 

In the literature the comment is 
often made that, paradoxically, lipo- 
mas are rare in bone marrow fat, in 
contrast to their frequency in other 
fatty tissues of the body. The view has 
been expressed that most simple bone 
cysts are lipomas that have undergone 
degeneration, liquefaction, and ab- 


E o 1. Dahlin DC: Bone Tumors. Springfield, Ill, 
- Charles C Thomas Publisher, 1957, pp 90-93. 
2. Specchiulli F, Florio U, Mori F: Intraosseous 
lipomas. Ital J Orthop Traumatol 2:290-297, 
91976. 
* 3. Bartlett EI: Periosteal lipoma. Arch Surg 
21:1015-1022, 1930. 


4. Tedeschi CG: Pathological anatomy of 
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Fig 8.—Magnification of Fig 6, area B, 
shows enlarged fat cells, irregular in size 
and shape, merging with myxoid sub- 
stance and fibrillar material and sur- 
rounded by abnormal bone (Masson tri- 
chrome, x 150). 
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Fig 9.—Magnification of Fig 6, area C, 
showing myxoid ground substance and 
scattered fibrillar material (Van Gieson's, 
x 150). 


Fig 11.—Magnification of Fig 6, area D, showing collagen structure of bone (left, normal; 
right, abnormal) revealed by collagen staining (phosphotungstic acid-hematoxylin) 
without polarized light (phosphotungstic acid-hematoxylin, x 200). 


sorption of their contents.’ This view 
resolves the paradox by recognizing 
the difference in terminology to be 
the result of variations in growth 
within the rigid confines of bone. As 
soft-tissue lipomas may become lipo- 
sarcomas, so untreated bone cysts 
may become malignant and reveal 
liposarcomatous elements. 

The intact tumor of the frontal bone 
in our patient had a striking and 
rather distinct pathological and radio- 
logical pattern that has no exact coun- 
terpart in the existing literature. It 
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Spindle Cell Lipoma of the Orbit 


Bruce L. Johnson, MD, Jay G. Linn, Jr, MD 


€ A 42-year-old woman had an orbital 
mass lesion removed surgically that 
proved histologically to be a spindle cell 
lipoma. To our knowledge, this is the first 
reported case of a spindle cell lipoma 
arising in the orbit. This specific type of 
lipoma occurs chiefly in male patients and 
is believed to affect the shoulder and 
posterior neck regions almost exclusive- 
ly. Spindle cell lipomas, while having 
unusual features histologically, are be- 
nign and should not be mistaken for lipo- 
sarcomas or other spindle cell soft-tissue 
tumors. 

(Arch Ophthalmol 97:133-134, 1979) 


[ipomas are one of the most common 

mesenchymal neoplasms and can 
arise in any location in which fat is 
normally present.' Their occurrence in 
the orbit is, however, extremely rare. 
In 1975, Enzinger and Harvey’ first 
described a specific variant of lipoma 
that they termed "spindle cell lipo- 
ma." These neoplasms differed con- 
siderably from ordinary  lipomas 
microscopically and, because of their 
unusual features, were frequently 
misdiagnosed as liposarcomas or other 
spindle cell soft-tissue tumors. This 
case is, to our knowledge, the first 
reported instance of a spindle cell 
lipoma occurring in the orbit. 


REPORT OF A CASE 


A 42-year-old woman was admitted to 
the Eye and Ear Hospital of Pittsburgh in 
December 1976 with a five-year history of 
a palpable mass in the left upper lid that 
had increased in size during the past year. 
External examination showed a soft, freely 
movable lesion in the superior-nasal quad- 
rant that was thought to be cystic. Sinus 
roentgenograms were unremarkable and 
the bony orbital margins were intact and 
symmetrical. Findings from examination 
of the left eye were normal and there was 
no proptosis. The right eye was phthisical 
secondary to a congenital defect of 
unknown nature and the opaque cornea 
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was covered by a cosmetic prosthetic shell. 
Findings from the remainder of the physi- 
cal examination were normal. Surgical 
exploration of the left orbit via an anterior 
approach disclosed a well-circumscribed 
soft mass in the anterior orbit just posteri- 
or to the orbital septum in the superior- 
nasal quadrant. It was not attached to 
periosteum or the globe and had a rich 
vascular supply. The lesion was locally 
excised intact. The postoperative course 
was uneventful and no evidence of recur- 
rence is present 16 months after excision. 

The excised formaldehyde-solution-fixed 
specimen consisted of a 22 x 15 x 12-mm 
rubbery, firm, slightly lobulated nodule 
that had a smooth, glistening, finely vascu- 
larized exterior. On cut section, a thin 
capsule containing vessels partially sur- 
rounded the mass. The interior (Fig 1) was 
solid and pale yellow with scattered ill- 
defined gray areas. Widely spaced, small, 
tortuous vessels were also present. 

Histologically, the tumor was well 
circumscribed and surrounded by a fibrous 
capsule in most areas. Less than 50% of the 
mass was composed of mature lipocytes 
(Fig 2). Occasional small cells with fine 
cytoplasmic vacuolization were present. 
The remainder of the tumor consisted of 
interlacing fascicles and bundles of spindle 
cells that, in some areas, had a storiform 
pattern (Fig 3 and 4). The spindle cells 
were uniform with bipolar cytoplasmic 
processes and contained slender elongated 
nuclei without visible nucleoli (Fig 5). No 
pleomorphism or mitotic activity was seen. 
Masson trichrome stains showed a few 
widely spaced bundles of birefringent 
collagen among the spindle cells. Abundant 
hyaluronidase-sensitive, Alcian-blue-posi- 
tive mucinous material was present within 
the matrix surrounding the spindle cells. 
There was a fairly rich capillary-sized 
vascular network and, in a few areas, larg- 
er thin-walled, dilated and branching endo- 
thelial-lined sinusoidal channels were seen 
(Fig 6). 


COMMENT 


Lipomas of any type are rare orbital 
neoplasms despite the generous en- 
dowment of the orbital space by 
adipose tissue. Most biopsy specimens 
reported to be lipomas probably repre- 
sent nothing more than normal orbital 
fat. No lipomas were present in the 
three large published surveys of orbit- 
al tumors by Moss? (230 cases), Silva‘ 
(300 cases), and Reese^ (504 cases). 
One lipoma was included in the series 
by Henderson* of 465 orbita! tumors. 
This represents an incidence of 0.07% 
for the combined surveys. The sole 
exeeption is the study by Forrest, 
which included 19 lipomas in 222 cases 





Fig 1.—Cut section (2.2 cm) of excised 
tumor showing well-circumscribed mass 
with thin capsule and small blood-filled 
vascular spaces, which are more numer- 
ous and dilated near periphery. 


of orbital neoplasms fer an incidence 
of 8.5% in his series. It seems likely 
that many of the cases in Forrest's 
series, which were submitted from a 
number of institutions, were not true 
lipomas. Forrest commented that 
histologically a capsule was lacking 
and that they were indistinguishable 
from orbital fat. Many of his cases 
probably included instances where the 
surgeon mistakenly performed a biop- 
sy on edematous or herniated orbital 
fat, believing it to be suggestive of a 
neoplasm, or to justify an orbital 
exploration in which no lesion was 
found. 

The case of spindle cell lipoma 
presented in this repert represents a 
specific variant of lipoma that was 
originally described by Enzinger and 
Harvey. Histologically, mature lipo- 
cytes were partially replaced by slen- 
der spindle cells that, in some tumors 
of their series of 114 cases, were local- 
ized, and in other specimens diffuse. 
In the present case, 60% to 70% of the 
mass consisted of spindle-shaped cells. 
Of importance diagnostically, since 
many of their eases were initially 
considered to be liposarcomas, was the 
notable uniformity of the spindle cells 
with no pleomorphism or lipoblastic 
activity and no or scarce mitotic activ- 
ity. Some tumors were rich in an 
Alcian-blue-positive, hyaluronidase- 
sensitive ground substance, as was the 
present case, while others at the oppo- 
site end of the spectrum contained 
abundant collagen. A storiform-like 
pattern or areas of palisading of the 
spindle cells were also present, which 
was reminiscent of the pattern seen in 
certain neurilemomas, leiomyomas, or 
fibrous histiocytomas. An additional 
finding of interest in the present case, 
which was noted in only five of the 114 


cases in the series of Enzinger and® 
Harvey, was areas of pronounced 


vascularization consisting of thin- 
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Fig 2.—Top left, Sheets of mature lipocytes are present on right 
while infiltrate of compact spindle cells replaces left half of field 
(hematoxylin-eosin, original magnification x 50). 


Fig 3.—Top right, Spindle-shaped cells with whorled, storiform, 
pattern surrounding lipocytes (hematoxylin-eosin, original magni- 
fication x 120). 


Fig 4.—Center left, Interlacing fascicles of spindle cells containing 
scant cytoplasm and uniform slender, elongated nuclei (hema- 
toxylin-eosin, original magnification x 300). 


Fig 5.—Center right, Mature lipocytes surrounded by spindle cells 
with bipolar cytoplasmic processes and slender nuclei lacking 
visible nucleoli or mitoses (hematoxylin-eosin, original magnifi- 
cation X 480). 


Fig 6.—Bottom, Thin-walled, dilated, and tortuous vascular chan- 
nels are prominent in some portions of neoplasm (hematoxylin- 
eosin, original magnification X 50). 


walled endothelial-lined sinusoidal (mean, 56 years) had a strikingly Forces Institute of Pathology, 1967, series 2, pt 1, 
. : e e C; pp 04-08. 

ne that superficially simulated a ve pe mur ERU and ao 2. Enzinger FM, Harvey DA: Spindle cell lipo- 

ymphangioma or hemangioperieyto- ^ rarely encountered in locations other ma. Cancer 36:1852-1859, 1975. e 


ma. 

The present case of a spindle cell 
lipoma of the orbit occurring in a 
42-year-old woman is atypical in 
regard to age, sex, and location when 
compared with the analysis of Enzin- 


“ger and Harvey’s series.” In their 114 


cases, the tumor occurred primarily 
between the ages of 50 and 70 years 
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than the shoulder or posterior portion 
of the neck. Follow-up information of 
their cases confirmed the benign 
nature of this neoplasm, which is cur- 
able by local excision. 
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Histopathologic Study of Steroid-Associated Cataracts 


Jack V. Greiner, PhD, Leo T. Chylack, Jr, MD 


è Long-term steroid therapy is asso- 
ciated with production of a posterior 
subcapsular cataract (PSC). Five steroid- 
associated cataractous lenses were stud- 
ied, using light, scanning, and transmis- 
sion electron microscopy. Anterior, equa- 
torial, and posterior regions were 
examined. Findings were compared with 
five age-matched senile PSCs and five 
nuclear cataractous lenses with no corti- 
cal opacities. The posterior polar region 
of steroid-associated cataractous lenses 
consists of (1) a superficial zone of lique- 
faction and (2) adeep zone of segmentally 
swollen lens fibers. Nucleated lens fibers 
are presen! in posterior cortical regions. 
Cytoplasm at knob and socket junctions 
had become !ucent and plasma mem- 
branes were disappearing, leaving empty 
spaces. Laminated membranous configu- 
rations were seen. Although the same 
basic histopathologic abnormalities were 
found in steroid-associated cataracts and 
in nonsteroid senile PSCs, it is their 
organization and localization that may be 
the distinguishing characteristics of the 
steroid-associated cataract. 

(Arch Ophthalmol 97:135-144, 1979) 


Clinical evidence suggests an asso- 
ciatien between prolonged, high- 
dose steroid therapy and the forma- 
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tion of posterior subcapsular cataracts 
(PSCs).'* The cataract is the same 
clinically whether it is associated with 
the use of systemic or of topical 
steroids. 

By biomicroscopy, the stero d-asso- 
ciated cataract shows granular lens 
opacities that are limited to the 
subcapsular polar region direetly an- 
terior to the posterior capsule (Fig 1). 
The eataract usually has well-demar- 
cated margins beginning in the axial 
region and progressing antericr!y into 
the posterior cortex, toward the equa- 
tor and along the anterior surface of 
the posterior capsule. The opacities 
are small, vellow-white, and highly 
refractile and merge with small scat- 
tered punctate vacuoles into 2 granu- 
lar conglomerate. With rec reflex 
retroillumination, dense granular 
opacities and a number of vacvoles are 
seen? (Fig 1). 

No detailed anatomical studies of 
the steroid-associated PSC hzve been 
reported with the exception o^ a brief 
description of light microscop € obser- 
vations. This article presents a 
detailed light and electron microscopic 
study of steroid-associated cataracts. 


METHODS 


Lens specimens were obtained from five 
subjects with steroid-associated PSCs (Ta- 
ble). The medical history was carefully 
reviewed to establish the assoeiation of 
PSC with steroid therapy and to exclude 
patients with exposure to other *staracto- 
genic factors (x-ray, uveitis, trauma, etc). 
Biomicroscopic examination revealed char- 
acteristic cataract morphologie features 
according to previously described crite- 
ria.*^ Also included in the study were age- 
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matched groups of five subjects with senile 
PSCs and five subjects with nuclear scle- 
rotic cataracts with no eortical opacities. 
These ten subjects served as at least partial 
controls for the nonsteroid effects of age 
on the lens. 

Following enzymatic zonulolysis with 
a-chymotrypsin, cataracts were extracted 
with a cryoprobe. The lenses were deliv- 
ered through a round pupil, and, immedi- 
ately following extraction, lenses were cut 
with a razor blade on a supporting piece of 
Teflon to remove frozen tissue along with 
the still-attached cryoprobe. Speed was 
critical in preventing the ice ball from 
causing extensive morphologic damage to 
the lens. The lenses were immediately 
immersed in 4% glutaraldehyde in 0.15M 
phosphate buffer (pH 7.2). After three 
hours’ immersion at room temperature the 
lenses were cut in half with a razor blade; 
one half was prepared for transmission 
electron and light microscopy and the other 
half for scanning electron microscopy. 


Transmission 
Electron Microscopy 


Whole-thickness sagittal slices approxi- 
mately 1 mm thick were cut with a razor 
blade (Fig 2). With the slice lying flat, 
1 x 2-mm samples were cut from the 
peripheral and deep cortex. The small 
sample size was necessary for further 
adequate fixation. Samples were collected 
in serial order frem the anterior pole 
cireumferentially through the bow region 
to the posterior pole, and were fixed in glu- 
taraldehyde for an additional 21 hours. 
Without washing, samples were postfixed 
in cold 1% osmium tetroxide in 0.15M phos- 
phate buffer (pH 7.2) for 90 minutes. 
Tissues were dehydrated in graded ethyl 
alcohols (alcohols of lower percentages 


were at low temperatures) and thene 
treated with propylene oxide. Samples - 


were embedded in a 1:1 mixture of propyl- 
ene oxide and epoxy resin and kept in a 
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Fig 1.—Characteristic steroid-associated PSC. Left and center, Key features include 
granular opacities restricted to central posterior subcapsular region. Right, Slit lamp 
photograph. Corneal reflex is vertical band of light at far left. Anterior lens capsule reflex 
is at left center. Granular opacities (arrow) are highly refractile. 


Cataract Type 
Steroid-associated PSC 


Age, yr Systemic Disorder 
47 SLE* with nephritis 


2 Steroid-associated PSC 47 SLE with nephritis 


Steroid-associated PSC 
Steroid-associated PSC 
Steroid-associated PSC 
Senile PSC 


Senile PSC 
Senile PSC 
Senile PSC 


10 Senile PSC None 
11 


Nuclear sclerotic 
Nuclear sclerotic 
Nuclear sclerotic 
Nuclear sclerotic 
Nuclear sclerotic 


*SLE = systemic lupus erythematosus. 


vacuum desiccator for three to 16 hours. 
They were then transferred to 100% epoxy 
resin, polymerized at 60 °C, and thin 
sections (400 to 600 A) were cut with a 
diamond knife on an ultramicrotome, 
mounted on copper grids, and stained with 
uranyl acetate and lead citrate. Sections 
were examined with a transmission elec- 
tron microscope operated at 60 kV. 


Light Microscopy 


Thick sections (0.5 to 1.0 u) were cut with 
glass knives on an ultramicrotome, stained 
with toluidine blue, and examined with a 
photomicroscope. 


Scanning 
Electron Microscopy 


The second half of the lens was prepared 


e lor scanning electron microscopy by peel- 
. ing it like an onion skin to expose surfaces 


of the superficial and deep cortex. The 
cortex was torn with fine forceps. Glutaral- 
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50 Asthma 

55 Renal failure 
62 Asthma 

42 None 

47 None 

53 None 

55 None 


3 
57 None 
60 None 
61 None 
63 None 
76 None 





dehyde fixation was eontinued for an addi- 
tional 21 hours. The samples were dehy- 
drated in graded ethyl alcohols and treated 
with a transitional fluid (isopentyl acetate) 
for a minimum of one hour. Samples were 
dried in a critical point drying apparatus 
using carbon dioxide as a critical point 
transitional fluid. Dried samples were 
mounted with silver conducting paint on 
aluminum sample stubs and were coated 
with a thin layer of gold palladium 
(60%:40%) in a vacuum evaporator equip- 
ped with a rotating stage. Samples were 
examined with a scanning electron micro- 
scope operated at 25 kV. 

The steroid-associated lenses examined 
were all clinically mature PSC cataracts, 
that is, there was significant visual impair- 
ment. We classified them into two catego- 
ries according to their stage ef develop- 
ment: three lenses with no anterior cortical 
changes were designated “early mature” 
and two lenses with anterior cortical 
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Fig 2.—Lens tissue 1 mm thick was divided 
into regions indicated and samples pro- 
cured from each zone. 


changes were designated "late mature." In 
this report, when no differentiation be- 
tween the two stages is made, the results 
refer to the early mature group. 


RESULTS 
PSC: Anterior Lens Region 


The lens epithelium was intact and 
appeared normal. Small vacuoles were 
sometimes present along the subcap- 
sular border of the epithelial cells. 
Since similar vacuoles were also found 
in nuclear sclerotic lenses, they may 
be a normal, age-related characteris- 
tie. Superficial lens fibers were light- 
stained, whereas deep fibers were 
darkly stained (Fig 3, inset). Superfi- 
cial fibers were not abnormally swol- 
len, although some swelling was pres- 
ent in deeper fibers. This cortical fiber 
swelling corresponded to nuclear scle- 
rotic cataracts with clear cortex and 
was interpreted as a normal age 
change. Fiber swelling was segmen- 
tally localized (Fig 3, inset). 

In late mature cataracts, we found 
dissolution of epithelial cells and 
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Fig 3.—Anterior subcapsular region in 
early mature PSC. Inset, Light micrograph. 
Outer border of lens capsule (black arrow) 
at top. Beneath epithelium are 10 to 12 
rows of light staining, morphologically 
normal fibers. Deeper fibers are dark stain- 
ing and swollen (white arrows), and some 
(lower two white arrows) show segmental 
swelling (toluicine blue, x 1,200). Large 
photo, Anterior cortex in zone of swollen 
fibers. Note membranous laminations 
(black arrows) and aggregations of small, 
membrane-bound, electron-dense bodies 
(white arrows) Bar gauge = 3 u 
(x 11,800). 
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Fig 4.—Equatorial region in early mature 
PSC. Inset, Light micrograph shows outer 
border of lens capsule (narrow black 
arrow), nuclei (wide black arrows) in 
developing lens fiber cells, and spherical 
dark bodies (white arrows). Irregularly 
swollen fibers are at bottom of zone of 
light-staining fibers and in deeper zone of 
dark-staining fibers (toluidine blue, 
x 1,200). Large photo, Equatorial region 
just below morphologically normal fibers. 
Note laminated, streamer-like membranes 
(arrows). Circular, lightly stained struc- 
tures in fibers are cross sections of knob 
processes from adjacent fibers. Bar 
gauge = 14(X15,160). 
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Fig 5.—Top, Lens cortex in equatorial region of PSC just beneath superficial fibers has 
gap junctions (black-on-white arrows) and knob processes with some plasma membrane 
still intact (white arrow). Whorl of membrane is present (arrowhead). Cross sections of 
knob processes of adjacent cells appear as circular bodies. Bar gauge = 1 u ( x 26,750). 
Bottom, Higher-magnification view of same region, showing plasma membrane intact at 
knob process (large arrow) and plasma membrane present on adjacent fibers (black- 
on-white arrows). Bar gauge = 1 u (X 44,040). 


swollen cortical fibers immediately 
beneath this degenerating epithelium. 
Areas of liquefaction were not usually 
present, but they increased in fre- 
quency and size with the degree of 
cataract maturity. These changes cor- 
responded closely with changes seen 
in the senile PSC lenses, which almost 
always showed anterior cortical in- 
volvement. In both early mature and 
late mature steroid cataracts and in 
the other two types of cataracts stud- 
*ied, cortical fiber cells contained lami- 
‘nated membranous debris (Fig 3, 
large photo). A marked increase in the 
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number of swollen fibers and the 
amount of membranous lamination 
was seen in the late mature cataract. 
An age-related change seen in the 
cortex of all three types of cataracts 
studied was a variable number of 
aggregations of small, electron-dense, 
membrane-bound bodies. 


PSC: Equatorial Region 


The epithelium and the younger, 
more superficial lens fibers beneath 
appeared normal (Fig 4, inset), except 
that small vacuoles were sometimes 
seen. As in the anterior cortex, the 


superficial fibers were lightly stained 
and the deeper fibers darkly stained. 
Maturing lens fibers were nucleated. 
Beneath the superficial fibers was a 
zone of less compact fibers that 
included some randomly distributed 
swollen fibers. Scanning electron mi- 
croscopy showed that this swelling 
occurred in distinct segments along 
the fiber. The equatorial region con- 
tained cell debris and small vacuoles, 
some of which contained intravacuolar 
dark granular bodies (Fig 4, inset). 
Some swollen fibers contained spheri- 
cal dark bodies believed to be degener- 
ating nuclei (Fig 4, inset). Swollen 
fibers were randomly interspersed 
among morphologically normal fibers 
(Fig 4, inset). Intracellular streamer- 
like membranes were present in fiber 
cells (Fig 4, large photo). In deeper 
fiber cells, the cell plasma membranes 
were now disappearing; however, gap 
junctions were still present (Fig 5). At 
knob processes, some plasma mem- 
brane was still intact, although it was 
seen disappearing along with cyto- 
plasm at knob and socket junctions of 
adjacent fibers (Fig 5, bottom). A 
similar loss of plasma membrane was 
observed in nonsteroid control lenses. 
Occasionally a whorl of membrane 
was present where both dissolution of 
plasma membrane and intracellular 
matrix left a space (Fig 5, top). In 
areas where the plasma membrane 
appears to have broken down between 
knob and socket junctions, plasma 
membrane was still present on adja- 
cent fibers. Fibers had a uniformly 
granular, electron-densé intracellular 
matrix. Fibers in this region fre- 
quently showed membranous figures 
consisting of numerous laminations. 
Some membranous figures in cross 
section had laminations forming 
closed circles resembling a fingerprint 
(Fig 6). Similar laminated figures 
were present in the nonsteroid control 
lenses. 


PSC: Postequatorial 
and Paracentral Region 


Just beneath the lens capsule in 
both regions there was a zone of 
moderately swollen lens fibers (Fig 7). 
Toward the posterior pole this subeap- 
sular zone became thicker and in- 
volved more deeply located fibers (Fig 
7, right). The most superficial subcap- 
sular fibers had an enlarged ballooned 
appearance. The content of ethese 
cystie fibers appeared more homogen- 
eous and paler than more deeply 
located fibers. The deeper the fibers, 
the less they were swollen. Scanning 
electron microscopy showed swelling 
to be segmental, as in the equatorial 
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Fig 5.—Left, Intracellular membrane figure in equatorial region just beneath superficial fibers. Membranes are continuous 
closed circles. Note spherical vacuoles at terminations of incomplete outer circles (upper left of membranous figure) and 
degenerating and healthy mitochondria. Some plasma membrane rema ns between adjacent fibers (arrows). Bar gauge 
= 1 u (X 19,320). Right, Higher magnification, showing two outer msmbranes (black-on-white arrows) of individual 
laminations. Note vacuole at terminal end of outer membrane (white arrow). Bar gauge = 0.1 u ( x 108,250). 


Fig 7.—Left, Light micrograph of post- 
equatorial region. Note lens capsule edge 
(narrow black arrow), swollen lens fibers 
(wide black arrow) just beneath capsule, 
and vacuole at right of swollen fiber. 
Beneath subcapsular zone are morpho- 
logically normal and swollen fibers. Large 
dark body (white arrow) may be nuclear 
remnant (toluidine blue, x 1,500). Center, 
Subcapsular paracentral region. Capsule 
border at top (black arrow), thickened 
subcapsular zone of ballooned fibers just 
belotv. Note nucleated fiber (white arrow) 
(toluidine blue, X 1,500). Right, Subcap- 
sular paracental region (further toward 
posterfor pole). Black arrow indicates 
capsule border. Note thickened zone of 
ballooned fibers and large vacuolar cysts 
(toluidine blue, x 1,500). 
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Fig 8.—Postequatorial subcapsular region. Inset shows pale knob process (arrow). 
Vacuole at far right is probably cross section of adjacent knob process. Bar gauge = 1y 
(x 25,820). Large photo, Slightly deeper region, showing cross sections of knob 
processes of adjacent fibers. One process is surrounded by membranes (arrow, lower 
left). Plasma membranes are present between dark (DFC) and light (LFC) fiber cells. Bar 


gauge = 14(X19,860). 


region. The staining of the fibers in 
these regions ranged from light to 
dark (Fig 7). Electron microscopy 
showed lightly stained fibers to have a 
less dense, more loosely packed intra- 
cellular matrix, whereas darkly 
stained fibers had a very dense, close- 
ly packed intracellular matrix. Small, 
clear vacuoles were sometimes pres- 
ent (Fig 7, center), and their number 
increased closer to the posterior pole. 
ein the paracentral region, large vacuo- 
-lar cysts were frequently present 
around the fibers closest to the 
capsule (Fig 7, right). 
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Beneath the zone of swelling, the 
fibers were generally morphologically 
normal; however, swollen fibers were 
often randomly interspersed. Small 
extracellular vacuoles seen in this area 
in light micrographs (Fig 7) often 
corresponded to enlargement of vac- 
uoles resulting from degeneration of 
knob processes seen in electron micro- 
graphs. The impression of small intra- 
cellular vacuoles was created by lucent 
knob and socket processes cut in cross 
section. Knob processes appeared to 
be losing their normal amorphous 
electron-dense matrix, becoming elec- 


tron-lucent (Fig 8). Occasionally these 
lucent knob processes had membranes 
wrapping around them (Fig 8). At the 
light microscopic level, some small 
vacuoles contained dense black bodies 
(Fig 7), and these were believed to 
correspond to membranous whorls in 
degenerating knob processes seen by 
electron microscopy. 

At the light microscopic level some 
fibers contained large dark bodies 
believed to be nuclear remnants (Fig 
7, left and center). Electron micro- 
graphs showed these dark structures 
to resemble damaged nuclei undergo- 
ing karyorrhexis. Nuclear components 
were often surrounded by membra- 
nous laminations (Fig 9, left). High 
magnification of these laminations 
showed that they frequently consisted 
of five layers: two thin, electron-dense 
outer layers; a thicker, more electron- 
dense middle layer; and two interme- 
diate thin electron-lucent layers (Fig 
9, right). Some of these structures 
contained small round bodies that 
appeared to be nucleoli. These struc- 
tures were also surrounded by a layer 
of membrane (Fig 9, right). 


PSC: Posterior Polar Region 


The posterior subcapsular region 
was a zone of liquefaction. Occasional- 
ly just beneath the lens capsule were 
dark structures that appeared to be 
shrunken lens fibers (Fig 10, inset). 
This subcapsular zone contained pro- 
teinaceous debris, variably sized dense 
and lucent spheroidal globules, and 
aggregations and disorganized groups 
of fiber cells (Fig 11, top inset). 
Beneath the zone of liquefaction was a 
zone of swollen lens fibers. Fibers 
ranged in staining from light to dark 
(Fig 10 and 11). Dark fibers were 
usually smaller and more intact; light 
fibers were more swollen and irregu- 
larly shaped (Fig 11). Plasma mem- 
branes were often present but not 
continuous. This discontinuity was 
most pronounced in light fibers (Fig 
10, large photo). The intracellular 
matrix in dark fibers was condensed 
and darkly stained, whereas the 
matrix of light fibers was granulated 
and loose (Fig 10, large photo, and 11, 
bottom). Scanning electron micros- 
copy showed fiber swelling to, be 
segmental, some fibers ending in 
ballooned sacs. Some fiber surfaces 
were smooth; others showed sitrface 
interdigitations (Fig 10, inset, and 11, 
top large photo). Vacuoles were often 
seen in and among the swollen fibers 
(Fig 10, inset). Organelles were usual- 
ly absent from these fibers, but some 
contained nuclei surrounded by large 
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Fig 9.—Left, Paracentral PSC region. Mass of intracellular homogeneous dark nuclear 
components with dark circular body in center (arrow). Bar gauge 
Higher magnification of dark body shows surround ng membrane (black-on-white 


arrow). Each lamination is itself multilayered (white arrow). Bar gauge = 


( X 38,240). 


numbers of mitochondria (Fig 11, 
bottom large photo). 


PSC: Early Mature 
vs Late Mature 


The contrast between the histopath- 
ologic features of the early mature 
and the late mature cataract is illus- 
trated in Fig 12. The early mature 
cataract had no significant anterior 
cortical damage; the more mature 
cataract had anterior subcapsular 
damate with a zone of liquefaction, 
beneath which was a zone of swollen 
fiber cells (Fig 12). In the early 
mature cataracts the most superficial 
layers of the lens fibers from the 
postequatorial region circumferential- 
ly to the posterior polar region showed 
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a progressively thickened zone of 
swollen fibers with a zone of iquefac- 
tion localized to the posterior polar 
region. In contrast, the late mature 
cataracts showed a zone of iquefac- 
tion that spread circumferentially 
away from the polar region, ciminish- 
ing in thickness, but extendimg to the 
postequatorial region. Thee were 
swollen fibers beneath the zone of 
liquefaction in both types of cataract 
(Fig 12). 

The posterior subcapsular granular 
and vacuolar appearance of steroid- 
associated cataracts, shown i^ clinical 
photographs (Fig 1), corresponded to 
the superficial and highly localized 
zone of liquefaction beneath the 
posterior capsule and the deeper zone 
of swollen lens fibers. 


5 u (X 7,040). Right, 


0.5 pu 


Posterior Subcapsular Region 
of Steroid-Associated 
vs Nonsteroid Cataracts 


In contrast to the steroid-associated 
cataract, the nuclear sclerotic cata- 
ractous lenses with clear cortex 
showed either (1) a uniformly thin— 
usually one to two cell layers—zone of 
slightly swollen posterior subcapsular 
lens fiber cells extending from the 
postequatorial region circumferential- 
ly to the posterior pole with only a 
slight, if any, increase in the thickness 
of the zone, or (2) a uniformly thin 
posterior subcapsular liquefied zone 
that showed no significant change in 
thickness, was virtually clear of cellu-ẹ 
lar debris, and extended circumferen-. 
tially from the postequatorial region 
to the posterior polar region. 
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Fig 10.—Posterior polar region of late mature PSC. Inset, Light micrograph. Black arrow points to ° 
lens capsule edge. Just beneath capsule are two dark bodies and subcapsular zone of liquefaction 

(liquef) with some particulate debris. Zone contains lens fibers, some with smooth surface 

membranes and others showing surface interdigitations (toluidine blue, x 1,630). Large photo, 6 
Light and dark fibers with plasma membranes (black arrows). Bar gauge = 1 u (X 18,810). 
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Fig 11.—Posterior polar region of early 
mature PSC. Top inset, Light micrograph. 
Below lens capsule edge (black arrow) 
and zone of liquefaction (liquef) is zone of 
swollen fibers (toluidine blue, X 1,400). 
Bottom inset, Deeper zone of swollen 
fibers that contain nuclei (arrows) (toluid- 
ine blue, x810). Top, Higher magnifica- 
tion of same area, rotated about 180? 
(toluidine blue, 3x2,240). Bottom, Nu- 
cieated fiber surrounded by numerous 
mitochondria (arrows). Bar gauge = 1 u 
( x 8,750). 
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Fig 12.—Diagram of subcapsular lens | 
regions of early mature (top) and late 1 
mature (bottom) PSC. Lens capsule is at aa 
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The senile PSC showed a progres- 
sively thiekened zone of liquefaction 
containing cellular debris, dense and 
lucent globules, and  disorganized 
groups of fiber cells extending from 
the postequatorial to the posterior 
polar region. Beneath this zone was a 
zone of swollen lens fiber cells. The 
senile PSC closely resembled the late 
mature steroid-associated cataract, 
which also showed a zone of liquefac- 
tion from the postequatorial to the 
posterior polar region. Furthermore, 
both the steroid-associated and senile 
PSC showed nucleated fiber cells and 
similar fiber cell damage in the poste- 
rior subcapsular cortex. 


COMMENT 


Cataractous changes described in 
late mature steroid-associated cata- 
racts corresponded closely to changes 
in nonsteroid age-matched senile 
PSCs. These changes include (1) swell- 
ing of superficial lens fibers, followed 
by (2) liquefaction of subcapsular 
cortical fibers, forming a zone of 
liquefaction beneath which is a zone of 
swollen fibers. 

A major difference between the 
early mature steroid-associated cata- 
racts and the comparably opaque 
senile PSCs was the extent of anatom- 
ical damage. In the steroid-associated 
cataract the very localized damage 
was limited to the PSC polar region; in 
the senile cataract, the more extensive 
damage was diffusely spread over the 
entire PSC region. At the light micro- 
scopic level, zones of liquefaction that 
might be regarded as a sign of 
advanced cataractous changes are 
present in both types of PSCs studied, 
but in a more localized area in the 
steroid-associated cataract. The time 
of significant visual impairment (clin- 
ically mature cataract) appears to be 
much earlier in the pathogenesis of 
the steroid-associated cataract than in 
the senile cataract because in the 
former condition the developing opac- 
ity is initially limited to the posterior 
subcapsular polar region. The high 
degree of localization of the steroid- 
associated opacity might be a conse- 
quence of the rapid formation of the 
cataract, with irreversible damage 
starting at the posterior pole where 
the capsule is thinnest and the super- 
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fieial fibers might be more prone to 
osmotic insult. The mechanism is 
probably not this simple, for the 
presence of nuclei in and around the 
zone of swollen fibers suggests inter- 
ference in either the process of lens 
fiber elongation’ or the process of 
denucleation with the result that 
nucleated fibers are displaced toward 
the posterior polar region by younger 
lens fibers. Nuclei were found not only 
in the posterior cortex of steroid-asso- 
ciated cataracts but also in the poste- 
rior cortex of senile PSCs. However, 
our subjective impression is that 
nucleated lens fibers in the posterior 
cortex are observed more frequently 
in the steroid-associated cataract. 

It has been reported that a single 
layer of nucleated epithelial (or pseu- 
doepithelial) cells was present along 
the posterior border in steroid-asso- 
ciated cataractous lenses**'"; no such 
layer was found in the present study 
with the exception of shrunken cells 
intermittently seen along the subcap- 
sular border. Perhaps such a phenome- 
non would be more likely to occur in 
young people with steroid-associated 
cataracts where accelerated move- 
ment of epithelial cells posteriorly 
would result in an accumulation of 
epithelial cells along the posterior 
subcapsular border before swelling 
and dissolution could occur. 

Staining in swollen fiber cells in the 
posterior subcapsular region ranged 
from light to dark. We believe that 
these variations in staining from cell 
to cell represent different stages in 
fiber damage. Since light fiber cells 
were seen as more swollen, more 
irregularly shaped, and having a more 
granulated and loose intracellular ma- 
trix than dark cells, and since some 
light cells showed discontinuity of the 
plasma membrane, we believe that the 
light fiber cells are at a more 
advanced stage of degeneration than 
the dark fiber cells. 

The same basic histopathologic ab- 
normalities were found in steroid- 
associated cataract and im nonsteroid 
PSCs; it is the organization and locali- 
zation of these abnormalities that 
may be the distinguishing character- 
istics of steroid-associated cataract. 
One characteristic of the early mature 
steroid type was subcapsular liquefac- 


tion beneath which were swollen corti- 
cal fibers, localized to the axial poste- 
rior zone corresponding to lens opaci- 
ties seen in the biomicroscope. We had 
the impression that steroid-associated 
PSCs had more nuclei in the posterior 
cortical region than did nonsteroid 
PSCs, but quantitative analysis was 
not done. Steroids may induce meta- 
bolic changes similar to those that 
produce senile PSCs and may acceler- 
ate morphologic changes. Differences 
characteristic of the steroid type of 
PSC probably reflect the effects of a 
rapidly developing posterior subcap- 
sular opacity. 
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e Mean circulation time (MCT) of sodi- 
um fluorescein in retinal vascular seg- 
ments was determined in healthy human 
volunteers, using the dye dilution tech- 
nique. The fluorescein dilution curves 
were recorded with a two-point fluoropho- 
tometer. Average MCT was 3.9 seconds. 
The accuracy of the method was deter- 
mined from repeatec measurements in 
owl monkeys and human volunteers. No 
significant linear correlation was found 
between the MCT and the cross section of 
the vessels feeding and those draining the 
segment. The application of this tech- 
nique to clinical work is discussed, and is 
illustrated by three clinical cases. 

(Arch Ophthalmol 97:145-148, 1979) 


rteriovenous mean circulation time 
(MCT) »f sodium fluorescein in a 
retinal segment is presently esti- 
mated by means of the fluorescein 
dilution technique. With this method, 
which is based on the original work of 
Hickam and Frayser,' the time 
courses of the fluorescence intensities 
I, (t) and I, (t) are recorded at a 
discrete location along a retinal artery 
and along zhe corresponding vein to 
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obtain the mean transit times of the 
dye, t, and t,, from the site of injec- 
tion to the sites of recording. It is 
assumed that the segment is a closed 
system and that I (t) is proportional to 
c (t), the mean fluorescein eencentra- 
tion in the portion of the vessel under 
measurement. The difference t, — t, 
is the MCT of the dye through the 
retinal segment. 

Conventionally, I, (t) and |, (t) are 
constructed from densitometric mea- 
surements of a large numberof serial 
fundus photographs, a procedure that 
is both difficult and time-consuming. 
I, (t) and I, (t) can be recorded and 
evaluated in a simpler, faster way if 
one uses a two-point fluorcphotome- 
ter^ With this instrument, small 
amounts of dye can be injected, which 
enables us to perform measurements 
in various segments of both eyes and 
to obtain a sharper dye bolus than is 
possible when larger quantities are 
injected, as is the case with conven- 
tional photographic dilution tech- 
niques. Using the two-point instru- 
ment, we have made recordings of 
fluorescein dilution curves im anesthe- 
tized monkeys, in normal subjects, 
and in patients with circulatery disor- 
ders in the ocular fundus to (1) evalu- 
ate the reproducibility of t.. t,, and 
MCT measurements, (2) establish the 
distribution of MCT in normal sub- 
jects, (3) discuss the problem of volu- 
metric flow rate measurements, and 
(4) illustrate the field of application of 
the technique by means of representa- 
tive clinical examples. 
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EXPERIMENTS 


Our technique cf recording, correcting 
for recirculation, and computation of MCT 
has been explained in detail elsewhere.’ 


Reproducibility of 
MCT Measurements 


The MCT is related to the flow (SF) of 
blood through an arteriovenous segment of 
volume V by the formula MCT = V/SF. 
Assuming that V and SF remain constant, 
the reproducibility of MCT values in a 
subject is mainly determined by the quali- 
ty of the recorded I (t)-curves and the 
technique of calculating the corresponding 
t. High-quality curves are those free of 
noise fluctuations that distort the shape of 
I (t), and those in which recirculation starts 
in the lower portion of the downslope so 


that correction for recirculation can be 


done with confidence. In the two-point 
fluorophotometric technique, noise fluctua- 
tions are mainly due to small eye move- 
ments that cause the aperture of the opti- 
cal fibers to move randomly across and 
along the vessels. Although in subjects 
with good target fixation the apertures of 
the fibers remain stabilized on the large 
vessels most of the time, small eye move- 
ments still limit the accuracy of the t, and 
t, measurements. 

The accuracy of MCT measurements was 
first determined experimentally under 
ideal conditions of eye stabilization by 
recording dilution curves from anesthe- 
tized owl monkeys, after injection of sodi- 
um fluorescein (0.02 mg, flushed by 1 ml 
saline) in the femoral vein. In a first series 
of experiments, to eliminate the influence 
of possible charges in flow or volume 
during the experiments and to evaluaté 
only the error resulting from the tech: 
niques of recording and computation, five 
consecutive measurements were per- 
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Fig 1.—Fluorescence intensity curves re- 
corded simultaneously from two sites 
along single retinal artery (top) and vein 
(bottom) in owl monkey. Dashed vertical 
lines indicate t, or t.. 


formed with the fiber apertures placed at 
two sites, less than 0.5 mm apart, along a 
single retinal vessel. Since the distance 
between the two sites is negligible, any 
difference in the transit times obtained 
from both sites can result only from the 
techniques of recording and/or computing. 
Figure 1, top, shows a pair of typical curves 
that were recorded simultaneously from an 
artery; also shown are the corresponding 
lognormal distribution fits. Figure 1, 
bottom, shows similar curves recorded 
from a vein. From such measurements, we 
found that the coefficient of variation of t, 
between pairs of arterial curves recorded 
simultaneously’ was 2%. This value was 
3.5% for t.. 

A second series of five experiments was 
also performed to determine the reproduc- 
ibility of MCT. In each experiment, simul- 
taneous recordings of arterial and venous 
curves from the same segment were 
repeated five times, and the MCTs and 
their coefficients of variation were deter- 
mined. The average difference between 
two successive measurements was 0.27 
seconds. The coefficients of variation 
eanged from 10% to 22%. These coefficients 
ef variation are within the theoretically 
expected range of accuracy of the record- 
ing and computing techniques, assuming 
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statistical independence of t, and t, and 
using typical values for t, and t, with their 
respective coefficients of variation, 2% and 
3.5%. 


Measurements of MCT in 
Normal Subjects 


From recordings made in 28 volunteers, 
aged 22 to 49 years, with normal vision and 
no ocular abnormalities, we have deter- 
mined the reproducibility and distribution 
of MCT in normal human subjects. The 
subjects’ pupils were dilated with 1.0% 
tropicamide. Sites of the recording of dilu- 
tion curves on the artery and correspond- 
ing vein were chosen by ophthalmoscopy in 
such a way as to insure maximum overlap 
of the areas supplied by the artery and 
drained by the vein and to obtain segments 
as large as possible. The sites of measure- 
ments were between the disc and the 
second branching of the vessels. An aver- 
age of 30 mg of sodium fluorescein was 
rapidly injected into the antecubital vein, 
followed by a flush of saline (10 ml). 

Up to three pairs of arteria! and venous 
dilution curves were recorded from one 
segment, maintaining the placement of the 
fiber apertures. Only curves that were of 
high quality, as defined previously, were 
included in this study, ie, 37 pairs of arte- 


D?, Arbitrary Units 


Fig 2.—MCT plotted against D?, the cross section of the two main vessels of 
segment. Linear correlation coefficient r = .103. 


120 








rial and venous dilution curves that were 
obtained from 27 segments in the eyes of 
21 volunteers. Only 25% of the subjects did 
not provide high-quality curves. This com- 
pares favorably with the rejection rate 
reported by investigators using the photo- 
graphic dilution technique.‘ 

The average MCT obtained from all of 
our measurements was 3.9 seconds, with an 
SD of + 1.3 seconds. These values do not 
differ significantly from results obtained 
by other investigators? Ten segments 
provided two pairs of curves that were 
recorded successively, yielding MCTs that 
differ by 0 to 2 seconds with an average of 
0.6 seconds. This average difference is 
significantly larger than that found in 
monkeys. This does not mean, however, 
that real changes in MCT occurred; in fact, 
one expects larger errors in t, and t, from 
human subjects as the recordings of 1 (t) 
are influenced by fluctuations due to invol- 
untary eye movements. 

The SD of the MCT data is made*up of 
two components: one is due to MCT differ- 
ences from subject to subject, the other to 
the error in measurements. These compo- 
nents are mutually independent, Thus, 


0, = + (0; +o?) 
where 9, = L3 is the SD of the MCTs 
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Fig 3.—Top, Curves recorded from retinal 
segment in eye with partial occlusion of 
central retinal vein. MCT = 14 seconds. 
Bottom, Curves recorded from healthy 
fellow eye of same patient. MCT = 3.5 
seconds. 


measured in normal subjects, c, = 0.98 is 
the SD of the difference in consecutive 
MCTs due to the error in measurement, 
and c, is the real SD of MCT values for our 
group of norma! subjects. From the equa- 
tion above, one finds v, = 0.85, meaning 
that the error in MCT determination and 
the real variation of MCT between subjects 
contribute about equally to the spread in 
the measured MCT values. 


Relation Between MCT and 
ross Section of Main Artery and 
Main Vein of a Retinal Segment 


Bulfitt and Dollery’ have measured 
seven MCT values as a function of D? in 
normal subjects and have fit the data with 
a function of the form 


MCT = 28 x 10-5 x D? — 1.56. 


D* equals the sum of the squares of d, and 
d, which represent the diameter of the 
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Fig 4.—Curves recorded from segment with partial occlusion of feeding artery. 


artery that feeds the segment and the vein 
that drains it. This expression for MCT, 
together with the generally accepted 
assumption that the volume of blood (V) in 
a retinal segment is also proportienal to D?, 
leads to the physiologically unacceptable 
conclusion that segmental blood flow (SF), 
which is equal to V/MCT, decreases as the 
size of the main vessels increases. Further- 
more, this relation would indicate the SF is 
uniquely determined by the size of the 
main artery and main vein. 

In Fig 2, we have plotted MCT versus D? 
values obtained from measurements in 24 
segments. The diameters d, and d, at the 
recording sites were measured from color 
slides projected on a screen. These diame- 
ters, obtained from an average of three 
measurements for each, are related to the 
diameter of the blood column, which is 
slightly smaller than the vessel because of 
the 2 to 3-u plasma layer along the vessel 


wall. The linear cor-elation coefficient 
between MCT anc D? values is .103, indi- 
cating that there :s no significant correla- 
tion between the twe quantities. These 
measurements show that MCT cannot be 
inferred from the diameter of the main 
retinal vessels. Our data show that both V 
and MCT must be measured in order to 
determine SF. Our results are compatible 
with the assumption that D? is proportional 
to V, although they do not prove it. 


CLINICAL APPLICATION OF 
MCT MEASUREMENTS 


Obviously, the value of the dye dilu- 
tion technique weuld be greatly 
increased if V could be determined. 
Hence, the question arises: Can MCTe 
measurements alone, as performed 
with our technique, provide useful 
clinical information on the flow of 
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blood? Three situations in which the 
method is helpful will be discussed. 
First, this method provides quanti- 
tative data on retinal hemodynamics— 
information not available from stan- 
dard fluorescein angiography, the 
most commonly used tool in the diag- 
nosis of circulatory disorders in the 
fundus. Based on the MCT values 
obtained from our normal subjects 
and on our observations that MCT 
data from patients are less accurate 
than data from normal subjects, 
generally we consider MCT values 
between 10 and 15 seconds to be 
suggestive of circulatory problems. 
Values above 15 seconds are clearly 
indicative of pathological circulatory 
disorders. The accuracy of MCT mea- 
surements is generally lower for 
patients because of increased noise 
fluctuations due to less stable target 
fixation, as shown in Fig 3 and 4. 


. Figure 3, top, shows fluorescein curves 


obtained from the superior temporal 
segment of the left eye in a 62-year- 
old patient with partial occlusion of 
the central retinal vein in that eye. 
The MCT is 14 seconds and f, is within 
the range of normal values. The 
prolonged MCT in this segment seems 
to reveal a hemodynamic problem. 
Fluorescein curves obtained from the 
corresponding segment of the healthy 
fellow eye are shown in Fig 3, bottom. 
The MCT was 3.5 seconds. The marked 
difference between the two eyes is a 
further indication of abnormal flow in 
the left eye. This example also illus- 
trates the usefulness of being able to 
compare both eyes during the same 
session. 

It is interesting to compare the 
curves of Fig 3, top, with those 
obtained from a segment with partial 
occlusion of the feeding artery (Fig 4), 


1. Hickam JB, Frayser R: A photographic 
method for measuring the mean retinal circula- 
tion time using fluorescein. Invest Ophthalmol 
4:876-884, 1965. 

2. Riva CE, Ben-Sira I: A two-point fluoropho- 
tometer for the human ocular fundus. Appl 
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which was due, in this case, to the 
presence of a cholesterol crystal. In 
such a case, where the passage of 
fluorescein is markedly prolonged, the 
MCT cannot be determined quantita- 
tively because recirculation obscures 
completely the first passage of the 
dye in the vein. In both arterial and 
venous occlusions, t, was within the 
normal range. Thus the dye dilution 
technique does not permit the differ- 
entiation between arterial and venous 
occlusion. Furthermore, these exam- 
ples show that the slow flow of the dye 
through the segments is not accom- 
panied by a significant delay in the 
first appearance of the fluorescein in 
the veins. This is due to the fact that 
the time difference between the first 
appearance of dye in the artery and in 
the vein represents only the time it 
takes for the fastest dye molecules to 
flow through the shortest vascular 
pathway. This difference is not 
related to MCT, as we verified by our 
recordings in normal subjects and 
patients with occlusions. Rather, it is 
determined by the branching pattern, 
not by the hemodynamic conditions. 
Furthermore, the difference in first 
appearance in artery and vein will 
vary with the threshold sensitivity 
level of the system that detects fluo- 
rescence intensity; this difference will 
increase with threshold sensitivity 
level, which is a function of light 
intensity on the retina, amount of dye 
injected, film characteristics, etc. 
Another way whereby our tech- 
nique can yield valuable quantitative 
information is to follow the progress 
of a disease by comparing MCT 
measurements done at various inter- 
vals and to correlate MCT changes 
with other clinical observations. For 
example, we have recorded three sets 
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of curves in a patient with edema of 
the disc surrounded by multiple small 
hemorrhages. The first measurement 
of MCT in the inferior temporal 
segment gave 3.8 seconds; one week 
later the MCT was 7.0 seconds, still in 
the range of normal values. However, 
one month later we measured 21.0 
seconds, clearly indicating a cireulato- 
ry problem in this segment, although 
at that time the clinicopathologic 
signs previously seen had almost 
disappeared. 

Third, our technique is adequate for 
comparing MCTs obtained from dif- 
ferent patient populations with MCTs 
measured in normal subjects—such as 
diabeties versus normal subjects—and 
for the investigation of rapid hemody- 
namic changes induced by drugs or 
various forms of physiologie stress. 
This feature is made possible by the 
relatively good reproducibility of our 
MCT measurements, together with 
the capacity to perform multiple injec- 
tions. 
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Albumin-Bound Bilirubin in 


Subehoroidal Fluid 


William E. W. Lam, PhD; Pei-fei Lee, MD; G. Stewart Ray, MD; 
Stephan Feman, MD; Wichard A. J. van Heuven, MD 


è The mos: unique property of subcho- 
roidal fluid was found to be the high 
bilirubin leve!. One distinct yellow band in 
the same position as albumin was 
observed when it was subjected to elec- 
trophoresis on agarose film. The yellow 
compound was very soluble in chloro- 
form. Its identity to bilirubin was con- 
firmed by its absorption maximum at 445 
nm, and a positive reaction with Ehrlich’s 
diazo reagent. Subretinal fluid and liquid 
vitreous often had a yellowish appearance 
after ocular hemorrhage. However, their 
bilirubin leve! was not elevated above that 
of serum. Our data indicated that the 
degradation of RBCs may be an important 
causative factor of persistent detach- 
ment. 

(Arch Ophthalmol 97:149-151, 1979) 


Varying degrees of transient cho- 

roidal detachment are frequently 
seen follewing retina,’ glaucoma,” and 
cataract surgery. It is generally 
considered to be the consequence of 
hypotony.'^ Studies of experimental 
animal models have indicated that 
diathermy, cryotherapy, and obstruc- 
tion of vortex veins are also important 
factors leading to choroidal detach- 
ment.’ The choroid usually reat- 
taches withm a short period of time 
without special treatment. However, 
persistent and progressive choroidal 
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detachments are occasionally encoun- 
tered and surgical drainage is needed. 
Recurrent choroidal detachment fol- 
lows drainage in some cases. To learn 
the biochemical events taking place in 
the severe and progressive cases, the 
biochemical content of subchoroidal 
fluid was analyzed. Subretinal fluid, 
obtained at the time of raegmato- 
genous retinal detachment repair sur- 
gery, and vitreous, obtained im a case 
with severe intravitreal hemorrhage, 
were also analyzed for comparison. 


METHOD OF PROCEDURE 
Drainage of Subchoroidal “luid 


Subchoroidal fluid samples were ob- 
tained from one patient (case 1) with glau- 
coma and from another (case 2) following 
retinal detachment surgery. 

Case 1.—A 74-year-old man had far- 
advanced open angle glaucoma in both 
eyes. Trephination was performed in the 
left eye. A transient flat anterior chamber 
associated with choroidal separation was 
noticed after the operation, wizh sponta- 
neous recovery occurring four cays later. 
Trephination with tamponade was per- 
formed in the right eye 18 months later, 
followed by a persistent flat anterior 
chamber with extensive choroidal separa- 
tion. Posterior sclerotomy with drainage of 
subchoroidal fluid and air injectien into the 
anterior chamber was performec one week 
later, with complete recovery ani satisfac- 
tory surgical results. 

Case 2.—A 70-year-old womar was seen 
in our hospital in March 1977 with a 
complaint of a nasal field defect im the left 
eye. She had a history of glaucema filter- 
ing surgery in 1970, and intracapsular cata- 
ract extraction in 1971. System e medica- 
tions included conjugated estrogens (Pre- 
marin) and an oral diuretic. Her visual 
acuity was 20/20 in the right eye and 20/40 


in the left eye; intraocular tension was 19 
mm Hg in the right eye and 15 mm Hg in 
the left eye. Her left eye had a localized 
temporal retinal detachment with two 
tears between 2 and 2:30 o'clock. She had an 
uneventful scleral buckle using solid sili- 
cone explants, an encircling element, and 
cryotherapy with subretinal fluid drain- 
age. On the third postoperative day, 
increasing choroidal detachments were 
noted. The retina was reattached. Tensions 


were 4 to 7 mm Hg postoperatively. On the | 


ninth postoperative day the choroidal 
detachments touched in the midline. On the 
tenth postoperative day choroidal drainage 
was performed with intravitreal saline 
injection. The cheroidal fluid reaccumu- 
lated slowly, and on the 17th postoperative 
day a second choroidal drainage was 
performed. The fuid was used for this 
study. Medium-sized choroidal detach- 
ments recurred, and the patient was placed 
on a regimen of oral prednisone. During 
the next three weeks the choroidals slowly 
regressed. Five weeks after surgery, the 
retina began to show signs of macular 
fibrosis. Two months after surgery, mas- 
Sive vitreous and preretinal retraction 


necessitated a pars plana vitrectomy and - 


revision of the scleral buckling. No cryo- 
therapy was used. Postoperatively, small 
choroidal detachments developed but spon- 
taneously subsided. At her six-month 
postoperative visit she had a high encir- 
cling element, a reattached retina with a 
macular pucker, and best corrected vision 
of 20/400. 


Drainage of Subretinal Fluid 


Subretinal fluid was obtained from five 
cases of rhegmategenous detachment as 
previously described.* All of these samples 


had a yellowish appearance. . 


Vitrectomy . 


A liquefied vitreous sample (yellow) was 
obtained from ore patient with severe 
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Fig 1.—Agarose gel electrophoresis. Distinct yellowish band (lower 
band) scanned in spectrophotometer (wavelength, 450 nm), was 
observed in same location as major protein band (upper band), detected 


Bilirubin and Protein Concentrations in Pathologic Ocular Fluid 


by scanning at 400 nm. 


retinal neovascularization and vitreous 
hemorrhage. The patient had a history of 
hypertension under medical control and 
insulin-dependent diabetes mellitus for 15 
years, with proliferative diabetic retinopa- 
thy. Periretinal photocoagulation was able 
to be performed in the right eye, but this 
treatment could not be completed in the 
left eye because of recurring intravitreal 
hemorrhages. Fifteen months after the 
initial vitreous hemorrhage in the left eye, 
a pars plana vitrectomy was performed. 
After the pars plana incision was made, 
but before the vitrectomy instrument was 
inserted into the eye, a vitreous sample (0.1 
ml) was obtained. 


Electrophoresis 


A 5-ul sample was applied on a thin 
agarose (1%) slide prepared in pH 8.5 
veronal buffer (agarose universal film), 
and subjected to electrophoresis for 30 
minutes (2 mamp per sample). 

The yellow color on the slide was imme- 
diately recorded by scanning the slide in a 
spectrophotometer (wavelength, 450 nm; 


- slit, 5 nm; scanning rate, 0.5 cm/min). The 


serum protein bands on the slide were then 
stained with amido black, and the intensity 
of protein stain was again recorded by 
scanning in a spectrophotometer (wave- 
length, 400 nm; slit, 5 nm; scanning rate, 
0.5 em/min). 


Spectrophotometric Analysis of 
Subchoroidal Fluid 


A 15-yl sample was subjected to electro- 
phoresis as described above. The yellow 
*and in the albumin position was extracted 
"by 0.8 ml of chloroform. The absorption 
spectrum was determined in a spectropho- 
tometer. 
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Protein, 
Type of Fluid Sample No. Bilirubin, pg/ml ^. mg/ml 
Vitreous 1 2.9 8.9 
Subretinal 5 1.2 (0.5) 35.0 (16-74) 


300 350 400 450 500 550 


Wavelength, nm 


Fig 2.—Absorption spectrum of yellowish compound 
extracted by chloroform from subchoroidal fluid after 
electrophoresis on agarose gel. 





*The range is given in parentheses. Serum bilirubin levels of all patients were below 4 ug/ml. 


Colorimetric Analysis of Bilirubin 


The diazo colorimetric reaction described 
by Zimmerman? was used for analyses of 
serum bilirubin levels. The volume of all 
reagents was reduced ten times when 
subchoroidal fluid was analyzed to reduce 
the amount of sample required for the 
analyses. Protein concentration was deter- 
mined by the method of Lowry et al, using 
bovine serum albumin as the standard.'^ 


RESULTS 


Both the subchoroidal fluid ob- 
tained following glaucoma surgery 
and that obtained after retinal de- 
tachment surgery had a strong yellow 
eolor. The yellowish substance mi- 
grated during electrophoresis as a 
distinet band in the same position as 
albumin. The identical location of the 
yellowish band and the albumin band 
on the agarose slide is shown in Fig 1. 
This yellow band, recorded immedi- 
ately after electrophoresis, coincided 
with the major protein band recorded 
after the protein bands were stained 
with amido black (Fig 1). The qualita- 
tive results of the two cases were 
identical. Therefore, only case 2 is 
described in this report. 

The yellow compound was very solu- 


ble in chloroform. It showed specific 
absorption between 400 and 490 nm 
(Fig 2). The maximal absorption was 
observed at 450 nm- identical to that 
of bilirubin." 

The quantitative analysis of biliru- 
bin levels in subchoroidal fluid, sub- 
retinal fluid, and vitreous is shown in 
the Table. None of the patients had 
elevated serum bilirubin levels (all 
were below 4 ng/ml). The subchoroidal 
fluid samples had much higher biliru- 
bin levels than the serum bilirubin 
levels in each patient. Although the 
subretinal fluid obtained from rheg- 
matogenous detachment cases also 
had a yellowish apperance, the biliru- 
bin levels were not elevated above the 
normal serum level (Table). The yel- 
lowish vitreous sample obtained from 
an eye with vitreous hemorrhage also 
did not have an elevated bilirubin 
level (Table). The yellow color of 
subretinal fluid and vitreous' dis- 
persed and did not show a visible 
yellow band in electrophoresis stud- 
ies. 

Protein concentration in subcho- 
roidal fluid was comparable to that of 
subretinal fluid used in this study. The 
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vitreous sample had a relatively lower 
protein concentration (8.9 mg/ml) 
than that of subchoroidal fluid and 
subretinal fluid. However, the concen- 
tration was much higher than that of 
normal vitreous,’ reflecting the in- 
travitrea! hemorrhage in this eye. 


COMMENT 


The oecurrence of high bilirubin 
levels in the subchoroidal fluid of eyes 
with severe nonabsorbing choroidal 
detachments suggested that RBCs 
were degraded in the subchoroidal 
space. Hemoglobin was catabolized to 
bilirubin and bound to albumin. Spe- 
cifie enzymes required for the degra- 
dation of RBCs to albumin-bound bili- 
rubin in the reticuloendothelial cells in 
the spleen, liver, and bone marrow 
have been described by others.? To 
our knowledge, this phenomenon in 
eye tissue has not been reported 
before. Due to the limited availability 
of human specimens, the frequency of 
this RBC degradation associated with 
all choroidal detachments is difficult 
to test. However, the data described in 
this preliminary report have led us to 
new considerations in understanding 
the cause of choroidal detachment. 

The release of hemoglobin from 
rapid degradation of RBCs in the 
subchoroidal space increases the os- 
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molarity in the intercellular space. 
The osmolarity factor can be an 
important cause of sustained choroid- 
al edema, in addition to hypotony and 
vortex vein occlusion, which have been 
mentioned previously.'^ Perhaps he- 
molysis, resulting from diathermy, 
cryotherapy, or vortex vein occlusion, 
is the common factor in choroidal 
edema. It is possible that the varying 
degrees and durations of choroidal 
detachments depend on the amount 
and duration of RBC degradation. 
However, samples were not available 
to determine this, because drainage of 
subchoroidal fluid is not the usual 
procedure in the treatment of choroid- 
al detachment. Therefore, our obser- 
vations were limited to the few severe 
cases where drainage was required. It 
is also possible that the majority of 
transient choroidal detachments are 
due to hypotony, as is generally 
assumed, while persistent choroidal 
detachment is due to RBC degrada- 
tion. Further studies are needed to 
clarify this point. 

Rapid degradation of RBCs, result- 
ing in accumulation of albumim-bound 
bilirubin, is not a common phenome- 
non following intraocular hemorrhage 
in parts of the eye other than the 
choroid. For example, a case of severe 
intravitreal hemorrhage resulting 
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from diabetic neovascularization did 
not show an elevated bilirubin level in 
the vitreous. Bloed entering the 
vitreous cavity tends to clot, and reab- 


sorption is generally slow. Intravitreal . 


injection of whole blood (or hemoglo- 
bin) into rabbit eyes showed a color 


change from red to brown on the tenth ' 


day." Also, our unpublished data 
showed no elevation of bilirubin level 
following intravitreal injection of 
whole blood into rabbits. Slow degrad- 
ation of RBCs with simultaneous 
reabsorption does not have the unde- 
sirable effect of a sudden rise of osmo- 
larity resulting from rapid release of 
hemoglobin. 

Although all three fluids compared 
in this study (vitreous, subretinal, 
subchoroidal) shared a yellow color, 
electrophoretic and spectrophotomet- 
ric analyses indicated a connection 
between the yellow color and excess 
bilirubin only in the last. The specific 
occurrence of excess bilirubin in the 
subchoroidal space has further indi- 
cated the important role of RBC 
degradation in choroidal detachment. 
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Infusion Fluids and Corneal Swelling 


A Specular Microscopic Study 


Gholam A. Peyman, MD; Donald R. Sanders, MD; Theresa H. Ligara 


e We studied the effect of dextran 40 on 
corneal swelling with a specular micro- 
scope. The corneas were stressed by the 
addition of 10-*M ouabain to the infusion 
fluids for various time intervals. Dextran 
40 inhibited swelling of functionally 
impaired corneas. However, when the 
dextran 40 was removed from the solu- 
tion, the corneas swelled rapidly to reach 
the level of those incubated in ouabain 
without dextran 40. When the corneas 
were stressed in ouabain for a short peri- 
od, dextran 40 had a protective effect that 
lasted even after its removal from the 
solution. 

(Arch Ophthalmol 97:152-155, 1979) 


WwW" the advent of vitrectomy and 
phacoemulsification, numerous 
investigators have evaluated various 
infusion fluid components meant to 
reduce corneal endothelial damage.'^ 

A preliminary in vivo study in our 
laboratory demonstrated that the ad- 
dition of dextran 40 to vitrectomy 
infusion fluid decreased postoperative 


e corneal thickness in rabbits.’ 


The present study was instituted to 
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evaluate the effect of physiological 
infusion fluids containing dextran 40 
on corneal endothelium under a stress 
situation. Because of the unavailabili- 
ty and variability of results with old 
human corneas, ouabain, an Na*-K* 
adenosine triphosphatase (ATPase) 
inhibitor, was used to stress animal 
corneas.’ : 


MATERIALS AND METHODS 
In Vitro Specular 
Microscopic Studies 


Corneas obtained from 2- to 4-kg albino 
rabbits were prepared in the manner 
described by Dikstein and Maurice* and 


mounted in a dual-chambered specular 
microscope. The epithelium was left intact 
and covered with silicone oil. All perfusions 
were carried out with paired corneas from 
the same albino rabbit and under identical 
conditions of temperature (36 °C to 37 °C) 
and pressure (15 to 20 mm Hg). 

Two basic infusion media were em- 
ployed. The components of these media, 
tissue culture (TC) Earle solution and 
glutathione-bicarbonate-Ringer’s solution 
(GBR), are listed in the Table. The TC 
Earle solution was obtained from a manu- 
facturer and the GBR was prepared fresh. 
Gentamicin sulfate (4 ug/ml) was added to 
each solution. The unstable components of 
GBR were added fresh at the time of 


Components of Media Used* 


TC Earle Solution, 
g/Liter 


Chemical Composition 
NaCl 
Dextrose 


CaCl., anhydrous 


MgSO, 

MgCL6H.O ` 
NaH.PO,H.O 
Glutathionet 
Adenosiney 
NaHCO,t 
Osmolarity, mOsm 
pH 


GBR Solution, 
g/Liter 


6.520 
0.903 
0.362 
0.115 
0.000 
0.159 
Gite * 
0.0092 


6.800 
1.000 
0.400 
0.200 
0.200 
0.000 
0.125 
0.0000 
0.0000 0.0134 
2.2200 2.2453 
295 300 

7.45 7.40 





*TC indicates tissue culture anc GBR, glutathione-bicarbonate-Ringer's solution. 


TDaggers indicate unstable components. 
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infusion; the pH and osmolarity were also 
checked at this time. 


Experiment 1 


Part A.—The corneas were perfused in a 
GBR or TC Earle base solution for a total 
of 180 minutes; three corneal thickness 
measurements were taken every 15 min- 
utes and averaged. The only difference 
between paired corneas was the addition of 
3% dextran 40 (average molecular weight 
[mol wt], 40,000) to one of them. From time 
t = 30 to t = 90 minutes, all the fluids 
contained 10-?M ouabain. 

Part B.—The corneas were perfused in 
TC Earle base solution for a total of 240 
minutes; three corneal thickness measure- 
ments were taken every 15 minutes and 
averaged. The only difference between 
paired corneas was the addition of 5% 
dextran 4) (average mol wt, 40,000) to one 
of them from time t = 0 to t = 165 min- 
utes. From time t = 30 to t = 90 minutes, 
all fluids contained 10-^M ouabain. 


Experiment 2 


Part A.—The corneas were perfused in 
TC Earle base solution for a total of 180 
minutes. The only difference between 
paired corneas was the addition of 5% 
dextran 40 to one of them from time t = 0 
to t = 60 minutes. Ouabain, 10-°M, was in 
all fluids from time t = 30 to t = 35 
minutes. 

Part B.—The experimental design was 
identieal to that in experiment 2, part A 
except that a 3% concentration of dextran 
40 was used. 


RESULTS 
Experiment 1 


Part A.—The effect on corneal thick- 
ness of the addition of dextran 40 to 
TC Earle and GBR solutions in 
corneas stressed with ouabain for one 
hour is illustrated in Fig 1 and 2. The 
solutions containing dextran 40 dem- 
onstrated significantly less corneal 
swelling. Corneas incubated in TC 
Earle solution without dextran 40 
swelled 87 , in three hours as 
compared "with only 37 u when 3% 
dextran 40 was present. The 95% 
confidence interval for the difference 
between these groups is 40 to 60 y in 
three hours. Corneas incubated in 
GBR solution swelled 108 » in three 
hours*as compared with 37 u with 
dextran 40 in the perfusion media. 
The 95% confidence interval for the 
difference between these groups is 56 
to 86 » in three hours. 
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Part B.—The effect on cornmeal thick- 
ness of the addition and then removal 
of dextram 40 to TC Earle selution in 
corneas stressed with ouabain for one 
hour is illustrated in Fig 3. Corneas 
incubated in TC Earle solution with- 
out dextran 40 swelled 71 u in 165 
minutes while during the same period, 
those incubated in dextran 40 swelled 
only 22 u. However, when the dextran 
40 was removed, the swelling rate of 
the dextran 40-incubated corneas sub- 
stantially increased, whereby the cor- 
neal thickness values of this group and 
the nondextran 40-incubated group 
were not significantly different at 
three hours (P > .2). 


Experiment 2 


Part A.—The effect on corneal thick- 
ness of the addition and then removal 
of 5% dextran 40 to TC Earle solution 
in corneas stressed with ouabain for 
five minutes is shown in Fig 4. 
Corneas incubated in 5% dextran 40 
for the first hour deswelled 14 u, while 
those withcut dextran 40 swelled 39 y. 
On removal of the dextran 40, the 
swelling rate was 29 u/hr for the first 
hour and decreased to a swelling rate 
of 10 u/hr for the second hour. The 
total corneal swelling during the 
three-hour incubation was prefoundly 
decreased (26 u) compared with the 
control not incubated in dextran 40 (83 
p). The 95% confidence interval for the 
differences between these groups is 
29 to 86 u in three hours. 

Part B.—The effect on corneal thick- 
ness of the addition and then removal 
of 376 dextran 40 to TC Earle solution 
in corneas stressed with ouabain for 
five minutes is shown in Fig 5. 
Corneas incubated in 3% dextran 40 
swelled 9 u in the first hour, while 
those without dextran 40 swelled 30 u. 
On removal of the dextran 40, the 
swelling rate averaged only 6 p/hr 
during the next two hours. The total 
corneal swelling during the three-hour 
incubation was only 22 » compared 
with 53 u for the control group not 
incubated in dextran 40. The 95% 
confidence interval for the difference 
between these groups is 22 to 40 y in 
three hours. 


COMMENT 


Clinically, a variety of solutions 
have been used for intraocular irriga- 


tion during procedures such as vitrec- 
tomy, irrigation, and aspiration of 
cataracts, and phacoemulsification. 

The effect of infusion fluid -compo- 
sition on the corneal endothelium’? 
has been investigated. There seems to 
be no doubt that a physiological saline 
solution contaiming essential cations 
and glucose i$ a necessary minimum 
for short-term maintenance of the 
lens and cornea! endothelial function. 
The use of bicarbonate as a buffer also 
seems helpful. The necessity for other 
additives, such as adenosine phos- 
phate and glutathione, in a clinically 
useful infusion solution has been 
claimed, but its practicality has yet to 
be proved. The instability of these 
compounds in solutions may offset 
any possible advantage. One problem, 
therefore, is to determine whether the 
addition of other components to a 
basic infusion solution will improve its 
ability to maintain cerneal endothelial 
function. ; 

Although physiological solutions 
maintain a normal environment for a 
healthy corneal endothelium, condi- 
tions may differ if the endothelium is 
under stress or diseased, which is a 
situation that is often encountered in 
diabetic patients and older people. For 
this reason, we used an experimental 
model in which endothelial cell func- 
tion was compromised by the addition 
of ouabain, a cardiac glycoside inhibit- 
ing the Na*-K* ATPase pump. 

Our interest in the use of an oncotic 
agent as an addition to an infusion 
fluid began when we found that 
perfusion of the corneal endothelium 
with colloidal osmotic agents was 
helpful in preventing corneal opacifi- 
cation during open-sky vitrectomy‘ 
and closed vitrectomy."^" At the same 
time, we noted that dextran 40 was 
capable of inhibiting colloidal swelling 
in lenses damaged by immersion in a 
surface-active agent, cetylpyridinium 
chloride (D.R.S., written communica- 
tion, 1978). Immersion of donor cor- 
neas in 5% dextran 40 (mol wt, 40,000) 
in tissue culture, TC 199 solution 
(MeCarey-Kaufmzn or M-K media), 
has been shown to be more effective , 
than conventional eye bank tech- 
niques in preserving endothelial cell 
viability, as measured by temperature 
reversal studies," electron micros- 
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Fig 1.—Top left, Effect on corneal thickness of addition of 396 
dextran 40 to tissue culture (TC) Earle solution in corneas 
exposed to 10°°M ouabain from t = 30 to t = 90 minutes. Two 
groups are significantly different at three hours (P < .001). Bars 
enclose SEM (N = 4 for each group). 


Fig 2.—Top right, Effect on corneal thickness of addition of 396 
dextran 40 to glutathione-bicarbonate-Ringer's (GBR) solution in 
comeas exposed to 10°°M ouabain from t = 30 to t = 90 
minutes. Two groups are significantly different at three hours 
(P — .001). Bars enclose SEM (N = 4 for each group). 


Fig 3.—Center left, Effect on corneal thickness of addition and 
then removal (at t = 165 minutes) of 5% dextran 40 in corneas 
exposed to 10-*M ouabain from t = 30 to t = 90 minutes. Bars 
enclose SEM (N = 3 for each group). TC indicates tissue culture 
and T, time. ° 


Fig 4.—Center right, Effect on corneal thickness of addition and 
then removal (at t = 60 minutes) of 5% dextran 40 in córneas 
exposed to 10-^M ouabain from t = 30 to t = 35 minutes. Two 
groups are significantly different at three hours (P — .01). Bars 
enclose SEM (N = 4 for each group). TC indicates tissue culture 
and T, time. 


Fig 5 —Bottom left, Effect on corneal thickness of addition and 
then removal (at t = 60 minutes) of 3% dextran 40 in corneas 
exposed to 10-^M ouabain from t = 30 to t = 35 minutes. Two 
groups are significantly different at three hours (P < .005). 
(N = 4 for each group.) TC indicates tissue culture ahd T, 
time. 


copy," vital staining," metabolic 
studies," and corneal grafting in 
rabbits and cats.'^'^ Its clinical value 
in maintaining eye bank corneas prior 
to keratoplasty has been demon- 
strated.' ^" 

Experiment 1, part A of our study 
demonstrates that dextran 40 is capa- 
ble of inhibiting swelling in ouabain- 
stressed corneas. Experiment 1, part 
B, however, shows that on removal of 
the dextran 40, swelling is accelerated 
so that the final corneal thickness is 
equivalent whether dextran 40 is used 
or not. We interpreted this swelling as 
evidence of severe toxicity from 
prolonged (one-hour) incubation in 
ouabain. This portion of the experi- 
ment demonstrated that dextran 40 
could inhibit oncotie swelling in spite 
of extensive functional impairment of 
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the endothelial cells. 

To determine whether dextran 40 
can exert a protective effect in func- 
tionally compromised but still viable 
endothelial cells, we incubatec corneas 
in ouabain for only five minutes and 
tested the effect of incubatien with 
and removal of 3% and 5% dextran 40 
(experiment 2, parts A and E) (Fig 4 
and 5). In both of these studies the 
addition of dextran 40 for cme hour 
substantially decreased the total 
sweling and swelling rate curing a 
three-hour period, which  demon- 
strated a true protective effect on 
endothelial pump function. Interest- 
ingly, corneas incubated with 5% 
dextran 40 deswelled initially whereas 
those incubated in 3% dextran 40 
swelled slightly, indicating -hat the 
colloidal osmotic pressure ef the 
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corneal stroma lies somewhere 
tween these values. 

Ocular clearance and toxicity stud- 
ies are under way prior to the consid- 
eration of dextran 40 for clinical use 
as a component of an intraocular irri- 
gating solution. 
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Effect on Lens Electrolyte and Water Balance 


Donald Sanders, MD; Gholam Peyman, MD; Kevin McClellan 


* The effect of dextran 40 on lens swell- 
ing and electrolyte balance in lenses 
stressed by incubation in CA: *-free media 
was studied. Dextran 40 substantially in- 
hibited lens swelling, NA: gain, and K` 
loss caused by six-hour incubation in 
Ca**-free media. After an additional 12- 
hour incubation in Ca**-enriched media, 
the water and electrolyte balance in the 
dextran 40-incubated group was essen- 
tially the same as that of lenses that were 
never exposed to a Ca:'-free media. 
Those lenses that were not incubated in 
dextran 40 demonstrated significant re- 
sidual lens swelling and electrolyte imbal- 
ance. It is concluded that dextran 40, by 
virtue of its oncotic effect, inhibits colloi- 
dal osmotic swelling and exerts a protec- 
tive effect on lens function under a stress 
situation. 

(Arch Ophthalmol 97:156-158, 1979) 


Tre search for an ideal intraocular 

irrigation solution is of paramount 
importance to the ophthalmic surgeon. 
Christianson et al' have studied vari- 
ous infusion solutions and have found 
that a physiological saline solution 
containing Ca**, bicarbonate, and glu- 
cose was capable of maintaining the 
clarity of normal lenses after in vitro 
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incubation. 

If a solution can be found that not 
only supports lens and corneal endo- 
thelial functioning under physiologi- 
cal conditions but also exerts a protec- 
tive effect under a stress situation, 
then possibly the development of a 
postoperative cataract or corneal ede- 
ma can be minimized. This report 
describes the effect of a colloidal 
osmotic agent, low molecular weight 
(mol wt) dextran 40, as a component of 
an incubation solution on lens func- 
tion in lenses stressed by incubation 
in Ca**-free media. Dextran 40 was 
chosen because of its commercial 
availability, relative nontoxicity with 
intravenous infusion, and Food and 
Drug Administration approval. 


MATERIALS AND METHODS 
Lens Isolation for In Vitro Studies 


Albino rabbits, which weighed 2 to 3 kg, 
were killed with pentobarbital sodium 
injections and both eyes were enucleated 
immediately. The lenses were obtained by 
opening the eyes at the posterior pole, 
gently separating the vitreous humor to 
the side, separating the zonulae with 
curved blunt scissors, and removing the 
lens with a wire lens loupe. 


Incubation in Ca: :-Free Media 


The lenses were isolated, weighed, and 
placed in modified Kjeldahl's flasks con- 
taining 15 ml of one of the folowing 
solutions: (1) tissue culture (TC) Earle solu- 
tion (a physiological saline solution pre- 
viously shown to support lens and corneal 
endothelial function?); (2) Ca**-free TC 
Earle solution; or (3) Ca:--free TC Earle 
solution plus 4% dextran 40 (mol wt, 
40,000). They were then incubated at 37 °C 
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Fig 1.—Change in water content of lenses incubated for six hours in Ca: *-free media with 
and without dextran 40 and then incubated for additional 12 hours in Ca: :-enriched 
media. Lenses incubated in Earle solution serve as controls. Bars encompass SEM. 
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Fig 2.—Demonstration of Na: content of lenses incubated for six hours in Ca +-free 
media with and without dextran 40 and then incubated for additional 12 hours in 
Ca**-enriched media. Unincubated lenses and lenses incubated in Earle solution serve 


as controls. Bars encompass SEM. 


in a shaking water bath. 

All lenses were reweighed immediately 
after a six-hour incubation, and half of the 
lenses from each group were dried at 100 
°C for 24 hours, reweighed, and then placed 
in screw-capped tubes with Teflon-coated 
liners jo which 1 ml of fuming nitric acid 
was added. The lenses were digested in the 
nitric acid fer two hours at 37 °C and the 
Na: and K* contents were determined by 
flame photometry. The remaining lenses 
from each group were transferred to Kjel- 
dahl's flasks containing Earle solution with 
20 mg/dl of calcium (plus 4% dextran 40 in 
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group 3) and incubated for an addi-ional 12 
hours. Then water, Na*, and K+ deta were 
collected as described above. Four normal 
fresh lenses were removed and pracessed 
for water and electrolyte content -» serve 
as controls. 


RESULTS 


Figures 1 through 3 demonstrate 
the change in lens water content and 
Na* and K+ concentrations after six 
hours of incubation in Ca--free 
media and after an additional 12 hours 
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in Ca**-enricheé Ec Lenses 1 incu- 
bated in Earle solution demonstrated 
essentially no change in water con¥ent 
and showed a moderate increase in 
Na* and K> concentrations after six 
hours. They lost an average of 5.mg of 
water and continued to maintain their 
electrolyte concentrations after 18 
hours. Lenses ineubated in Ca**-free 
Earle solution exhibited a substantial 
increase in water content (mean, 24.7 
mg) after six hours and a gross elec- 
trolyte imbalance with an elevated 
Na+ (115 mEq/liter) and a decreased 
K+ concentration (48 mEq/liter). Af- 
ter an additional 12 hours in Ca‘ *-free 
media, the lenses lost some of the 
water they had gained but still had a 
mean net increase of 14 mg of water. 
The electrolyte imbalance improved 
but not completely. Lenses incubated 
in Ca**-free media with dextran 40 
only gained an average of 4 mg of 


water after six hours and demon- 


strated an intermediate increase in 
Na: (53 mEg/liter) and an interme- 
diate decrease in K- concentration (94 
mEdg/liter) After 12 additional hours 
in Ca**-enriched media, there was 
virtually no difference in lens water 
content or Na: and K> concentrations 
between nonstressed lenses and the 
dextran 40-incubated lenses. 


COMMENT 


Normal lens volume and electrolyte 
concentration are maintained by a 
dynamic equilibrium between a mem- 
brane-localized metabolically depen- 
dent cation pump and impermeable 
anionic molecules. The intracellular 
macromolecules consist primarily of a, 
B, and y crystallins, organic phos- 
phates, and RNA, and they exert an 
internal colloidal osmotic (oncotic) 
pressure. If this pressure were unop- 
posed, it would cause the lens fibers to 
swell until the fiber membranes and 
lens capsule either became permeable 
to the multivalent anions, ruptured, or 
exerted an opposing hydrostatic force 
sufficient to inhibit further swelling. 

Under normal conditions, it is the 
lens cation pump that opposes the 
colloidal osmotic pressure of the intra- 
cellular anions. By maintaining sodi- 
um and potassium at unequal concen- 
trations on opposite sides of the lens 
membranes, the pump renders these 
membranes functionally impermeable 
to cations. These functionally im- 
permeable cations, in effect, exert a 

“colloidal” osmotie pressure exactly” 
equal and opposite to that produced by 
the intracellular impermeable anions, 


and so inhibit swelling. The ability of? 


the metabolically dependent cation 
pumping mechanism te maintain this 
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functional membrane impermeability 
can be destroyed by poisoning the 
pump or by increasing the membrane 
permeability to cations sufficiently to 
overcome it. Failure of the cation 
pump with unopposed colloidal osmot- 
ie swelling has been suggested pre- 
viously as a mechanism for lenticular 
intumescence.*:* 

Incubation of lenses in Ca**-free 
media is known to cause substantial 
water and electrolyte imbalances,’ 
presumably owing to an increase in 
membrane Na: permeability. These 
changes are partially reversible as 
calcium is replaced in the media (Fig 1 
through 3). The portion that is irre- 
versible is probably due to the perma- 
nent lens fiber damage caused by 
colloidal osmotic swelling. The addi- 
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tion of a colloidal osmotic agent, such 
as dextran 40, to the Ca++-free media 
exerts an oncotic pressure opposing 
lens swelling and partially inhibiting 
the permeability changes to electro- 
lytes. When the oncotic swelling is in- 
hibited, the water and electrolyte 
changes induced by immersion of 
lenses in Ca**-free media are com- 
pletely reversible (Fig 1 through 3). 
Thus, the addition of dextran 40 can 
inhibit colloidal swelling, which is a 
major factor potentiating lens dam- 
age from a variety of insults, and 
exerts a protective effect on lens func- 
tion under a stress situation. Other 
models of lens damage are currently 
under investigation to demonstrate 
the nonspecific nature of this effect. 
Preliminary studies in vivo have also 


Fig 3.—Demonstration of K: content of 
lenses incubated for six hours in Ca*+-free 
media with and without dextran 40 and 
then incubated for additional 12 hours in 
Ca: :-enriched media. Unincubated lenses 
and lenses incubated in Earle solution 
serve as controls. Bars encompass SEM. 


demonstrated the beneficial effect of 
dextran 40-containing infusion solu- 
tions in the prevention of corneal 
swelling after vitrectomy and lensec- 
tomy.’ 
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Nonproprietary Name and 
Trademarks of Drug 


Dextran 40—Gentran 40, LMD, Rheomac- 
rodex, Rheotran. 
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Though it stands only 7.5 centi- 
meters, Pred Forte? (prednisolone 
acetate 1.095) measures tall among 
ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolcne phosphate, Pred Forte 
emerged the undisputed ruler in 
terms of anti-inflammatory activity! 

In these studies by Leibowitz, 
et al. tusing rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 

Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on the real firing line: in your 
patient 5 eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that's why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
“ruler”: Pred Forte. 
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Pred Forte* (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunetiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 
most other viral diseases of the cornea and cenjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 
reported with the use of topical steroids. 2. Since PRED 
FORTE® contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 

4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 


REFERENCE NOTES: I. Leibowitz, H. M. and Kup- 
ferman, A. Bioavailability and therapeutic effective- 
ness of topically administered cortieosteroids. Trans 
Am Acad Ophthalmol Otolaryngol 79 (1): op 78-op 
88, 1975. 2. Ibid. 3. Ibid. 


Al lERGAN Irvine, California 
<> 


Pred Forte 


(prednisolone acetate) 1% 








the steroid others are 
measured against. 
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91 AMERICAN INTRA-OCULAR IMPLANT SOCIETY 


9 presents its 


Fifth Scientific Session 


The Second US. 
Intraocular Lens Symposium 


Kenneth J. Hoffer, M.D., Chairman 
April 8-11, 1979 Century Plaza Hotel, Los Angeles, California 





ALL NEW MATERIAL NEVER BEFORE PRESENTED 
C. D. Binkhorst = D. Peter Choyce * S. Fyodorov * Jan Worst 


SPEAKERS partial listing PAPERS TO BE PRESENTED partial listing 


John Alpar 
Aziz Anis 
James Aquavella 
Eric Arnott 
Hobert Azar 
Kenneth Barasch 
Ronald Barnet 
C. D. Binkhorst 
Elliott Blaydes 
Herve Byron 
William Cain 
Lawrence Castleman 
D. Peter Choyce 
Henry Clayman 
Gilbert Cleasby 
John Corboy 
Charles Cozean 
Robert Drews 
David Dulaney 
David Eifrig 
F. Thomas Ellingson 
Paul Fechner 
Edward Fetherolf 
John Finlay 
Jerre Freeman 
Miles Galin 
James Gills 
Herbert Gould 
Jon Roger Hall 
William Harris 
on David Hiles 
. Henry Hirschman 
Kenneth J. Hoffer 
Frank Hurley 
Malcolm Ing 
. ° Karl W. Jacobi 
Norman Jaffe 
Robert Karlsberg 
Herbert Kaufman 
harles Kelman 
Guy Knolle 
Manus Kraff 


160 


Richard Kratz 
Marvin Kwitko 
Andrew Lewicky 
Howard Lieberman 
Gideon Lowe 
Jerry Maida 
Malcolm McCannel 
David McIntyre 
William McReynolds 
Kay Michelis 
Charles Moore 
Lyle Moses 

Lucille Munion 
Stephen Obstbaum 
Randall Olson 
Allen Parelman 
John Pearce 
Gholam Peyman 
Brooks Poley 
Edgar Rainin 
Boonlua Ratanawongsa 
Chandrappa Heshmi 
Stephen Richman 
J. James Rowsey 
James Salz 

Ronald Schachar 
H. John Shammas 
Steven Shearing 
John Sheets 
Dennis Shepard 
David Sholitan 
William Simcoe 
Norman Stahl 
Daniel Taylor 
Jerald Tennant 
Barrie Thrasher 
Walter Vukcevich 
Doug Williamson 
Robert Wolters 
Scott Wong 

Jan Worst 


Mark VIII IOL vs. Mark IX IOL: 100 Case Comparison 
Binkhorst IOL's vs. Choyce IOLs vs. Shearing IOLs 
Primary vs. Secondary Insertion of Anterior Chamber IOLs: 


A Prospective Study 


Endothe'ial Cell Count in Eyes with Anterior Chamber Lenses: 


5 Year Study 


Terry Keratometer in Intraocular Surgery 

Slit Lamp Anterior Chamber Fluorophotometry in IOL Patients 
Capsular Fixation with Secondary Implants 

Loop Position: Hearing IOL 

PETP Suture for Fixation of IOL Implants 

New Approaches to Management of the Posterior Capsule with 


IOL Implantation 


Endothelia! Cell Count Studies After PKE and Insertion 


of a Kelman Lens 


Prevention/ Treatment of Posterior Capsule Opacification 
Removal of IOL Using Two Lens Glides 
New Techniques for Secondary Implantation 


Contraindications to Lens Implant in Traumatic Cataracts: 


144 Cases 


Pediatric Endothelial Cell Studies 
Iris Supported IOLs in Eyes with Primary Glaucoma: 40 Cases 


Goniscapic, Visual Results and Complications Rates in Choyce 
IOL Implantations: 3OO Cases 


Indomethacin After ICCE in Prevention of CME: 42 Cases 
Combined ECCE with Cyclodialysis: 186 Cases 
Endothelial Cell Loss with the Choyce Anterior Chamber Lens 


Combined Penetrating Keratoplasty ECCE and IOL Implantation 
(Triple Procedure): 40 Cases 


Indications for Implant Removal 


Sterile Hypopyon 


Endothalial Cell Loss Following Minimum Trauma Surgery, 

Iris Erosion in Pediatric Patients 

The “Toxic Lens" Syndrome 

Frequency of Endophthalmitis with ICCE and Anterior Chamber 


IOL Results 


Post OP Pachymetry and Keratometry as Measures of Healing 
IOL Surgery as an Office Procedure 


New Designs Reviewed 


Special Intraocular 
Lens Meetings: ! 
AIOIS —Scientific Advisory Board Norman S. Jaffe, M.D., Director 


Intraocular Lens Manufacturers ny 
Association Unlimited attendance Free 


International Intraocular Implant Club 
American National Standards 


Institute—IOL Extraction with Intraocular Lens Course 
Nurses’ & Technicians Intraocular Lens Course Henry Hirschman, M.D., Director 
Program: Material to familiarize Richard Kratz, M.D., Director David Mcintyre, M.D. 
paraprotessionals with intraocular Lawrence Hyde, M.D. William Simcoe;* M.D. 
lens surgery. David Mclntyre, M.D. Unlimited attendance Free 


Grand Ball: An elegant evening 
of dancing, dining and special 
entertainment. 


intracapsular Cataract 
Extraction with 
Intraocular Lens Course 


Extraction with 


Henry Clayman, M.D. Unlimited attendance Free 


Extracapsular Cataract Extraction with 


Unlimited attendance Free 


Malpractice Course 
Herve Byron, M.D., Director 
Unlimited attendance Free 


Use of McReynolds 
Instruments Course 


Ladies’ Program: 4 great days William McReynolds, M.D., D rector 


of specially planned events. Ned Snider, M.D. 





COURSES 2 hour 


course session instruction 
Sunday, April 8 


Endothelial Photography 


Course Ronald Barnet, M.D., Director 
Kenneth J. Hoffer, M.D., Director 
William Bourne, M.D. 


Unlimited attendance Free 


~ Unlimited attendance Free 
Kelman Anterior 


Chamber Lens Course 
Charles Kelman, M.D., Direczor 
Unlimited attendance Free Course 


Unlimited attendance Free 


Modification of 
Astigmatism Using 


The Platina Lens in Inzra 
and Extracapsular 
Cataract Extraction 


Unlimited attendance Free 


Miles Galin, M.D. Thomas Cravy, M D. 


Herbert Kaufman, M.D. 


Tuesday, April 10 


Unlimited attendence Free 


Manus Kraff, M.D. 


Limited attendance 50 $100 


. - Charles Cleavenger, M.D. Adr APR 
Suturing Techniques and Hichard Koplin, M.D. è Med Eds ate AMA Category 1 
Safeguards Course Lyle Moses, M.D. TAWA 30h 
William Simcoe, M.D., Director H. John Shammas, M.D. — y ours 


Unlimited attendance Free 


Lens Calculation Course 
Kenneth J. Hoffer, M.D., Director 





Limited attendance 100 $52 


i DO NOT WRITE IN THIS SPACE —FOR ST&FF USE ONLY 

DT PD 2MBHD Ib. 7L - PK MDS 1222 GENI 
REGISTRATION -° U.S. INTRAOCULAR LENS SYMPOSIUM 

COST 
Prior to Mar. 1: 1 Members, Fellows and Military of AIOIS $325 C] Non-Members $400 
O Residents $175 C] Nurses and Technicians $125 C] Lens Calculation Course $50 
C| Endothelial Photography Course $100 -.] Ladies’ Program $122 

After Mar. 1: G Members. Fellows and Military of AICIS $375 C] Non-Members $45) 
1] Residents $225 [] Nurses and Technicians $150 C] Lens Calculation Course $50 


C] Endothelial Photography Course $100 -] Ladies’ Program $150 
C) Check here if you wish further information on the Ladies’ Program 


EACH REGISTRANT MUST FILL OUT A SEPARATE FORM. Cance lations: 90% refund prior to postmark date of 
March 1. 10% refund after postmark date of March 1. Residents must have letter from Chief of department. Make check 
cr money order payable to: U.S. Intraocular Lens Symposium and send with this form to P.O. Box 3140, Santa Monica, 
California 90403. For hotel reservations, please contact Century Plaza Hotel directly at: Avenue of the Stars, Los 
Angeles, California 90067. Telephone (213) 277-2000. Toll free reservation number: 1 (800) 228-3000 When making 
reservations please indicate that you are with the AIOIS. 











intracapsular Cataract 


Intraocular Lens Course 
Robert C. Drews, M.D., Director : 


Extracapsular Cataract 


McCannel Suture Course 
Malcolm McCannel, M.D., Director 


Anterior Chamber Lens 


Jerald Tennant, M.D.. Director 


Operating Keratometers 
Dennis Shepard, M.O., Director 
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This fourth edition of Physicians’ CURRENT PROCEDURAL TERMINOLOG 
is the most comprehensive and current system available for naming, coding, and 
reporting medical procedures and services. It incorporates over 2,000 new and 
revised procedures. 


New Updating Service is available at no extra cost. To insure your CPT stays up 
to date as new terminology is added, you can receive new and revised proce- 
dures on a regular basis. Updates are on self-adhering pages to be affixed to the 
pages they replace. 


Order today! Buy two—one for yourself and one for your medical records clerk. 








to show you how it can 
cut your administrative ` 
reporting time 50% 

or more! 


hese five digit numbers are CPT codes. There’s one code for 
every medical, surgical, and diagnostic service you perform. Now 
here's where CPT can really save you a lot of time—and money. 
When you prepare a medical report, you merely insert the CPT 





DICAL 





HOME ME 





90100 Brief service 


110 Limited service 









90 
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90117 >. arvice 
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90130 Minimal service 


90140 gne! service 





90150 Limited service 


ce 
90160 Intermediate serv! 



















































q Extended service code that identifies the procedure—eliminating the need for 
a ard lengthy descriptions of procedures. 
E 
HOSPITAL MEDICAL $ 
NEW AND ESTABLISHED "ier Each procedure is listed and described separately, clearly, 
INTIAL HOSPITAL CARS ot agnostic and veng accurately and each one has its own five-digit identifying 
anoo Bret nen, v ame oi no spual records a^. code. After the first few times you've used the code, you'll 
i scare matory an d eramaten ta pal records Es. have it memorized and be able to jot it down automatically. 
90215 Intermedio. ams. and Pre on o! diagnostic a^ 


t 
veatm mination. ima ords 
, history and € sien ation of hospital rec 

d pre 


s, an 
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QUENT HOSPITAL CARE CPT is acoding system that provides a uniform language 


among physicians, patients, and third parties. 
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90240 gnet service 


90250 Umited Ser 
termediate serv's 


vice 


90260 !^ 
90270 Extended service 
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Order Department, OP-41 
American Medical Association 
535 N. Dearborn St. 

Chicago, Illinois 60610 





Please send me 1 | | copy(ies) of PHYSICIANS’ CURRENT PROCEDURAL TERMINOLOGY, 4th Edition. 
OP-41 ($12.00 per copy in U.S., U.S. Poss., Canada, and Mexico. $12.50 all other countries. ) 


L Send me information on CPT-4 magnetic computer tape versions. ; 
Please enclose payment (payable to AMA) with order. 

Please Print 

Name 
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Lenses To Meet 
Their Needs. 


«C HYDROCURVE " TI 


(bufilcon A) 


CONTACT LENSES 





HYDROCURVE: II Contact Lenses 


(bufilcon A) 





"Maximum Fitting Capability 


It’s the simplest, most efficient 
fiting management program 
available. 


When you're fitting soft contact 
lenses, M.F.C. means a complete se- 
lection of fine quality thin lenses, 
both thermal and chemical acces- 
sory care products, and practice 
management systems. 


HYDROCURVE Soft Lenses, Inc. cre- 
ated this 3-pronged approach to help 
you increase 
practice 
efficiency. 





Offer You M.F.C.* 


1. Quality and Performance 
Standards 


With HYDROCURVE II Contact 
Lenses, you can rely on dependable 
lens characteristics and predictable 
lens performance. The lenses are de- 
sighed and manufactured to com- 
pufterized specifications, to meet or 
exceed your expectations for excel- 
lent comfort, physiological and visual 
response. 


HYDROCURVE II Contact Lenses 
exhibit significant oxygen transmis- 
sion, minimizing interference with 
corneal metabolism. The tensile 
strength of the polymer means ex- 

cellent durability and prolonged 
lens life. With a large optical zone 
of approximately 8 mm or greater 
and minimum thickness, your» 
patients can be assured of 
good vision and comfort. 





2. The HYDROCURVE® ID ewcon4; 3. Practice Management 


Soft Lens System 


You can now dispense lenses with 
greater efficiency from a much smaller 
inventory—and a much smaller in- 
vestment. That can mean one prac- 
tice, one lens system. What could be 
easier? HYDROCURVE II Contact 
Lenses simplify lens selection and 
evaluation because lenses through- 
out the complete power range 
demonstrate identical fitting 
characteristics. 


When we say Maximum Fitting 
Capability, we can prove it. 


The 13.5 mm Thin Lens requires 
only two base curves (8.6 mm, 8.3 
mm) to fit most candidates for soft 
lenses. And, it's available in .25D steps 
from -12.00D to + 20.00D. 


The 45.5 mm and 416.0 mm Thin 
Lenses are available in four base 
curves (10.1 mm, 9.8 mm, 9.5 mm, 9.2 
mm) in powers from -20.00D 
to + 20.00D. These larger lenses con- 
sistently exhibit fitting stability and 
. wearing comfort. 





For you, HYDROCURVE Soft Lenses, 
Inc. provides convenient purchase 
options, and backs the complete 
range of lenses with an efficient 180- 
day limited warranty. You can order 
directly through our WATS toll-free sys- 
tem, or contact your local HYDRO- 
CURVE sales representative or distrib- 
utor. Whichever option you choose, 


you can be assured of simplified. 


paperwork and fast delivery. 


For your patients, we supply both 
therma and chemical cleaning and 
disinfection systems. We consider 
your preferences and patient re- 
quirerrents, then let you make the 
decision in prescribing a lens care 
system. 


For your practice, we offer you a 
convenient new lens inventory rack 
and the only direct heat disinfection 
system for in-office use. 


Lenses for the correction of 
myopia hyperopia, and aphakia; a 
lens fabricated for the correction 
of small amounts of astigmatism; 

a complete line of accessory 
oroducts; and expanded sales 

and service policies are some 

of the ways that we insure 

j you of M.F.C. Make HYDRO- 
CURVE Soft Lenses the nu- 
cleus of your contact lens 


information. 


California. 


See next page for complete 
prescribing information. 


(800) 854-2790; (800) 542-6000 in , 


practice. Call now for more ..' 


HYDROCURVE* II (bufilcon A) 


CONTACT LENSES 
(bufilcon A 55% water 45%) 


, 
. 


DESCRIPTION 

The HYDROCURVE II (bufilcon A) 
Contact Lens is a hemispherical 
shell of approximately 14 mm 
cho diameter and 04 to 1.0 mm 
thickness. The lens material, bufil- 
con A, is a hydrophilic randdm 
copolymer of 2-hydroxyethyl 
methacrylate, N-(1, 1-DimethyI-3- 
oxobutyl)-acrylamide, and 
methacrylic acid. The polymer is a 
3-dimensional network of 
copolymer chains joined by 
trimethylolpropane trimethacry- 
late crosslinks at a density of about 
one crosslink for every 1400 
monomer units. If consists of 55% 
bufilcon A and 45% water when 
immersed in normal saline. 


ACTIONS 

In its hydrated state a HYDRO- 
CURVE II Contact Lens becomes 
soft and pliable. When placed on 
the human cornea the hydrated 
lens acts as a refracting medium 
to compensate spherical ame- 
tropias. The material has a refrac- 
tive index of 1.43. 


INDICATIONS 

HYDROCURVE II Contact Lenses are 
indicated for the correction of vis- 
ual acuity in persons with non- 
diseased eyes who have spheri- 
cal ametropias, refractive astig- 
matism of 1.50 diopters or less 
and/or corneal astigmatism of 
2.00 diopters or less and aphakia. 


CONTRAINDICATIONS 

HYDROCURVE II Contact Lenses are 
contraindicated by the presence 
of any of the following conditions: 


1. Acute and subacute inflam- 
mations of the anterior seg- 
ment of the eye. 

2. Any eye disease which af- 
fects the cornea or 
conjunctiva. 

3. Insufficiency of lacrimal 
secretion. 

4. Corneal hypoesthesia. 

5. Any systemic disease which 
may affect the eye or be 
exaggerated by wearing 
contact lenses. 


WARNINGS 

Medicaments and Eye Drops 

The HYDROCURVE II Contact Lens 
must be stored ONIY in 
BOILNSOAK" Sterile Preserved 
Saline Storage Solution or FLEX- 
SOL" Sterile Solution for Disinfec- 
tion and Storage. No ophthalmic 
solutions or medicaments, includ- 
ing conventional hard contact 
lens solutions, can be used by 
HYDROCURVE II Contact Lens 
wearers prior to or while the lens is 
in place on the eye. Only the rec- 
ommended disinfectant soaking 
solutions BOILNSOAK or FLEXSOL, 
the recommended cleaners SOFT 
MATE* or PREFLEX," NORMOL- Rins- 
ing Solution or the recommended 
lubricating solution ADAPETTES" 
may be used on the HYDROCURVE 
ll Contact Lens. 


Abrasions and Infections 


e elf the lens becomes less comtor- 


able to the wearer than when it 
was first placed on the wearers 
cornea, this may indicate the 
gee of a foreign body. The 
*|ens should be removed im- 
emediately and the patient 
examined. If any cornea! abra- 
sion, ulceration, irritation or infec- 
tion is present, a physician should 
be consulted immediately. 


Aphakic Patients 

Aphakic patients should not be fit- 
ted with HYDROCURVE Il Contact 
Lenses during the postoperative 
period until, in the opinion of the 
surgeon, the eye has healed 
completely. 


Lens Care Regimen 

Patients must adhere to the rec- 
oramended daily lens care reg- 
imen of HYDROCURVE Il Contact 
Lenses. Failure to follow this pro- 
cedure may result in development 
of serious ocular infections. 


Wearing Restrictions 

The HYDROCURVE II Contact Lens 
should be removed before sleep- 
ing or swimming or in the presence 
of noxious and irritating vapors. 


Visual Blurring 

When visual blurring occurs the 
lens must be removed until the 
condition subsides. 


PRECAUTIONS 


Storage 

HYDROCURVE II Contact Lenses 
must be stored ONLY in BOILNSOAK 
or FLEXSOL Solution. If left exposed 
to air, the lenses will dehydrate. If a 
lens dehydrates, it should be 
soaked ONLY in BOILnSOAK or 
FLEXSOL Solution until it returns to a 
soft, supple state. 


Cleaning and Disinfection 
HYDROCURVE II Contact Lenses 
must be BOTH cleaned and disin- 
fected daily. One procedure does 
not replace the other. CLEANING is 
necessary to remove mucus and 
film from the lens surface. This can 
be accomplished by using either 
SOFT MATE or PREFLEX on a daily 
basis. Excessive deposits may 
damage the lens; therefore, if this 
occurs, evaluation of the lens care 
procedures should be made. 


DISINFECTION with a HYDROCURVE 
Patient Disinfection Unit and 
BOILNSOAK Solution has been 
tested microbiologically and 
shown to be an effective disinfec- 
tion procedure for HYDROCURVE II 
Contact Lenses. 


HYDROCURVE II Contact Lenses 
must be cleaned daily with SOFT 
MATE or PREFLEX. Fresh BOILNSOAK 
Solution must be used daily for stor- 
ing the lenses. The HYDROCURVE 
Carrying Case must be emptied 
and refilled with fresh BOILNSOAK 
Solution each time the lens is 
stored. 


If a HYDROCURVE Patient Disinfec- 
tion Unit is not available for disin- 
fection of the lenses, the lenses 
must be boiled in their Carrying 
Case in a pan of water for 10 
minutes. 


CHEMICAL DISINFECTION with 
FLEXSOL has been tested mi- 
crobiologically and shown to be an 
effective disinfection procedure 
for HYDROCURVE II Contact Lenses. 
HYDROCURVE II Contact Lenses 
must be cleaned and rinsed daily, 
or after wearing, with PREFLEX and 
NORMOL. The HYDROCURVE Twin 
Case must be emptied and refilled 
with fresh FLEXSOL prior to disinfect- 
ing the lenses. Fresh FLEXSOL must 
be used daily for storing and disin- 
fecting the lenses. 


WARNING 

DO NOT MIX OR ALTERNATE THE DIS- 
INFECTION AND STORAGE SYSTEMS. 
FLEXSCi SHOULD NOT BE USED WITH 
HEAT. 


Hygiene 

Patients must wash and rinse 
hards thoroughly, and dry with a 
lint-free towel before handling the 
lenses 


Cosmetics, lotions, soaps and 
creams must not come in contact 
with the lenses since eye irritation 
may result. If hair spray is used 
while the lenses are being worn, 
the eyes must be kept closed until 
the spray has settled. 


Fluorescein 

Never use fluorescein while the pa- 
tiertis wearing the lenses because 
the lenses will become discolored. 
Whenever fluorescein is used, flush 
the eyes with normal saline solu- 
tion and wait at least one hour be- 
fors replacing the lenses. Too 
ea'ly replacement may allow the 
lerses to absorb residual fluore- 
scein mreversibly. 


ACVERSE REACTIONS 

Sesous corneal damage may re- 
sul’ from wearing a lens which has 
been soaked in a conventional 
hard contact lens solution contain- 
inc preservatives which should not 
be used with soft hydrophilic con- 
tact lenses. 


Eye irrtation may occur within a 
shert time after putting on a hyper- 
toric lens. Removal of the lens will 
rel. eve the irritation. 


Very rarely a lens may adhere to 
an eye as a result of the patient 
sleeping while wearing the lens, or 
wearing a hypotonic lens. If a lens 
acheres for any reason, patients 
may be instructed to apply a few 
drops of BOILNSOAK Solution or 
ALAPEITES and wait until the lens 
move: freely before removing the 
lens. 


Rcinbows or halos around objects 
or blurring of the vision may occur 
if fne lenses are worn continuously 
for toc long a time. Removal of the 
lenses and a rest period of at least 
ore Four generally relieves these 
symptoms. 


Excessive tearing, unusual eye 
secretions, and photophobia are 
nct nermal; if these symptoms oc- 
cur, the patient should be 
examined to determine their 
ccuse 


DOSAGE and ADMINISTRATION 
Conventional methods of fitting 
contact lenses do not apply to 
HYDROCURVE II (bufilcon A) Con- 
tact Lenses. For a detailed descrip- 
ticn ct the fitting technique, refer to 
the FYDROCURVE Fitting Guide, 
copies of which are available 
from: 


Soflenses, Inc. 
8005 Engineer Road 
San Diego, California 92111 


WEARING SCHEDULE SHOULD BE DE- 
TERMINED BY THE EYE CARE PRAC- 
Tl'IONER. STUDIES HAVE NOT BEEN 
PERFORMED TO SUPPORT SAFETY 
FOR EXTENDED WEAR OF THIS LENS. 


A SUBSID 
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Maximum Maximum 
Wearing Time Wearing Time 
(Continuous (Continuous 
Day Hours) Day Hours) 
1 3 8 8 
2 3 9 8 
3 4 10 10 
4 4 11 12 
5 6 12 14 
6 6 13 15 
7 8 14 |All waking 
hours 





There may be a tendency for the 
patient to overwear the lenses ini- 
tially. Therefore, the importance of 
adhering to the initial daily wear- 
ing schedule should be stressed to 
the patient. 


Care must be taken on the initial 
visit to assure that the patient is 
supplied with a HYDROCURVE Pa- 
tient Care Kit and fully understands 
all care and handling instructions 
for the lenses. As with any contact 
lens, regular recall visits are 
necessary to assure patient health 
and compliance with instructions. 


HOW SUPPLIED 

Each lens is supplied sterile in a 
glass vial containing sterile normal 
saline solution. The glass vial is 
marked with the base curve, diop- 
tric power, diameter and the man- 
ufacturing lot number of the lens. 


To assure proper lens care and 
handling, each HYDROCURVE 
patient MUST BE supplied with a 
complete HYDROCURVE Patient 
Care Kit. 


The HYDROCURVE thermal Patient 
Care Kit is a package required for 
lens cleaning, disinfection, and 
storage, consisting of the following: 


HYDROCURVE Carrying 
DEM ee ne . Cat. # 1084 
HYDROCURVE Patient 


Disinfection Unit.... Cat. # 1083 
BOILNSOAK * Sterile 

Preserved Saline 

Storage Solution ... Cat. # 1064 


SOFT MATE” Sterile Cleaner 


(optional) or ....... Cat. # 1006 
PREFLEX” Sterile Cleaner 
(optional) .......... Cat. # 1016 


ADAPETTES' Sterile 
Lubricating Solution Cat. # 1047 
Patient Instructions ... Cat. # 1025 


Chemical Disinfection HY- 
DROCURVE Patient Care Kit is a 
package required for ihe chemi- 
cal method of lens cleaning, disin- 
fection and storage consisting of 
the following: 


PREFLEX * Sterile 


CIBO! oon ves Cat. # 1016 
NORMOL: Sterile Rinsing 
Solution. cos ess Cat. # 1017 


FLEXSOL" Sterile Solution 
For Disinfection 
and Storage ....... 
ADAPETTES * Sterile 
Lubricating Solution Cat. # 1047 
HYDROCURVE Twin 
LOC icuéotediositias Cat. # 1054 
Patient Instructions ... Cat. # 1025 


Cat. # 1018 


D 
CAUTION: FEDERAL LAW PROHIBITS 
DISPENSING WITHOUT A 
PRESCRIPTION. 


TOLL FREE NUMBER (800) 854-2790 e IN CALIFORNIA (200) 8 42-6000 


89066 NGINEER ROAD e SAN DIEGO, CALIFORNIA 92111 


e 
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Calendar of Events 





1979 


January 


Clinical Focus, Mt Mansfield, Vt, Jan 14-21. 

International Glaucoma Congress, Las Vegas, 
Jan 15-16. 

CKAP and Written Examination, American 
Board of Ophthalmology, Jan 20. 

Winter Meeting, Utah Ophthalmological Society, 
Alta, Utah, Jan 25-27. 

Winter Seminar, Vail, Colo, Jan 27-Feb 3. 


February 


Washington State Academy of Ophthalmology, 
Seattle, Feb 1-3. 

Midwinter Meeting of the Colorado Ophthalmo- 
logical Society, Steamboat Springs, Colo, Feb 
3-7. 

Diagnosis and Management of the Office 
Patient, Princess Hotel, Hamilton, Bermuda, 
Feb 3-8. 

Glaucoma Symposium, Eye Foundation of 
America, New Orleans, Feb 9-10. 

Course on Corneal and External Diseases, 
University of California, San Francisco, Feb 
15-16. 

Latin American Council on Strabismus, Medel- 
lin, Colombia, Feb 16-20. 

Current Concepts in Ophthalmology, Cerromar 
Beach Hotel, Puerto Rico, Feb 19-23. 

Rocky Mountain Neuro-Ophthalmology Course, 
Jackson Hole, Wyo, Feb 21-23. 

Pan-American Congress of Ophthalmology, 
Miami Beach, Feb 23-March 3. 


March 


Selected Topics in Ophthalmology, Savannah 
Inn and Country Club, Savannah, Ga, March 
26-28. 

Pittsburgh Ophthalmological Society, Pitts- 
burgh-Hilton, March 30-31. 

Alumni Day, University of Chicago, March 30- 
Apr 1. 

Symposium on Wound Healing of the Eye, 
Tübingen, Germany, March 30-April 1. 

New Orleans Academy, Symposium on Cornea, 
Hyatt Regency, March 31-April 4. 


April 


Computers in Ophthalmology, Washington Uni- 
versity, St Louis, April 5-6. 

US Intraocular Lens Symposium, Century Plaza 
Hotel, Los Angeles, April 8-11. 

Postgraduate Seminar and Jules Stein Lecture, 
University of California, Los Angeles, April 
19-20. 

Contact Lens Conference, Park Plaza Hotel, 
Toronto, April 20-21. 
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May 


International Congress on Intraocular Implants, 
Paris, May 2-5. k 
New Orleans Spring Fiesta Ophthalmic Micro- 
surgery Seminar, New Orleans, May 3-5. 

French Ophthalmological Society, Paris, May 
6-10. 

Ophthalmolocy Conference, University of Michi- 
gan, Ann Arbor, May 10-11. 

Symposium oa Glaucoma Surgery, Detroit Plaza 
Hotel, May 17-18. 

Pacific Coast Oto-Ophthalmology Society, Mon- 
terey, Calif, May 22-24. 


June 


American Association for Pediatric Ophthalmol- 
ogy and Strabismus, Four Seasons Hotel, 
Toronto, June 3-6. 

International Society Clinical Electrophysiology 
of Vision, Friedrichroda, German Democratic 
Republic, June 5-10. 

Ophthalmoloey Reunion, VA Medical Center, 
Tuskegee, Ala, June 21. 

International Congress on Phakoemulsification 
and Cataract Methodology, Rio de Janeiro, 
June 27-29 


September 


International Orthoptic Congress, Berne, Swit- 
zerland, Seot 4-6. 

International Retina Symposium, lowa City, Sept 
13-15. 


November 


American Academy of Ophthalmology, San 
Franciscc, Nov 4-8. 


1980 
April 


International Symposium on Herpetic Eye 
Diseases, Freiburg, Germany, April 16-18. 
European Ophthalmological Congress, Brigh- 

ton, England, April 21-25. 


June 


Symposium on Plastic and Reconstructive 
Surgery, Manhattan Eye, Ear, and Throat 
Hospital, June 18-21. 

Diagnosis and Management of Retinal Vascular 
and Macular Disorders, Sun Valley, Idaho, 
June 25-Juty 1. 


October 


Royal Australian College of Ophthalmologists, 
Sydney, New South Wales, Oct 7-9. 

American Academy of Ophthalmology, New 
Orleans, Oct 14-17. 
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News and Comment 
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Computers in Ophthalmology.—A 
course in the application of computers 
to ophthalmic patient care and clinical 
research will be held April 5-6, 1979, in 
St Louis. For further information 
contact Robert Greenfield, DSc, Bio- 
medical Computer Laboratory, Wash- 
ington University School of Medicine, 
700 S Euclid Ave, St Louis, MO 
63110. 


Conference on Subretinal Space.—A 
conference on subretinal space will 
take place in Kibbutz Kiryat Anavim, 
Jerusalem, Oct 14-19, 1979. For more 
information contact Dr Hanan Zau- 
berman, Hadassah University Hospi- 


tal, Eye Department, Jerusalem, Is- 


rael. 


Course Announcement: *Current Con- 
cepts in Ophthalmology’.—The Wilmer 
Institute of The Johns Hopkins Hospi- 
tal will present a course titled “Cur- 
rent Concepts in Ophthalmology,” Feb 
19-23, 1979, at the Cerromar Beach 
Hotel, Dorado Beach, Puerto Rico. The 
course will emphasize medical and 
surgical management of diseases of 
the cornea, lens, vitreous, and retina. 
Course directors are Walter J. Stark, 
MD, and Lawrence W. Hirst, MD. The 
faculty will include A. Edward Mau- 
menee, MD, Dan B. Jones, MD, Jose 
Berrocal, MD, Irene H: Maumenee, 
MD, Ronald G. Michels, MD, Ronald E. 
Smith, MD, and Charles P. Wilkinson, 
MD. For further information write to 
Walter J. Stark, MD, The Wilmer 
Institute, The Johns Hopkins Hospi- 
tal, 601 N Broadway, Baltimore, MD 
21205. 


German Ophthalmological Society 
Symposium.—An international sympo- 


`  8ium of the German Ophthalmological 
Society on “Wound Healing of the Eye 


and Its Complications” will be held in 


el übingen, West Germany, March 30- 
.April 1, 1979. For further information 


contact Professor B. Gloor, Universi- 
tats-Augenklinik CH-4056, Basel, 
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Switzerland, or Professor G. Nau- 
mann, Universitáts-Augenklinik D- 
1400, Tübingen, West Germany. 


Miami Ophthalmological Society 
Seminar.—The First Annual Winter 
Seminar of the Miami Ophthalmologi- 
cal Society will be held at Vail, Colo, 
Jan 27-Feb 3, 1979. Among the guest 
speakers will be Drs V. T. Curtin, J. D. 
M. Gass, J. S. Glaser, J. Herschler, M. 
L. Lewis, and J. J. Sheldon. For infor- 
mation contact Dr David J. Singer, 
1160 Kane Concourse, Miami Beach, 
FL 33154. 


New Orleans Academy of Ophthalmol- 
ogy Symposium.—The New Orleans 
Academy of Ophthalmology will hold a 
symposium on medical and surgical 
diseases of the cornea March 31-April 
4, 1979, at the Hyatt Regency in New 
Orleans. The guest speakers will 
include Drs Jose Barraquer, Perry 
Binder, Jorge Buxton, Max Fine, Dan 
Jones, Peter Laibson, Anthony Nes- 
burn, David Paton, and Richard 
Troutman. For further information 
contact Paul D. Stephens, New Or- 
leans Academy of Ophthalmology, 931 
Canal St, Suite 517, New Orleans, LA 
10112. 


Plastic and Reconstructive Surgery 
Symposium.—The Third International 
Symposium on Plastic and Recon- 
structive Surgery of the Eye and 
Adnexa held by the Manhattan Eye, 
Ear and Throat Hospital will take 
place June 18-21, 1980. The meeting 
will be at the Plaza Hotel in New York 
City. For further information contact 
the Manhattan Eye, Ear and Throat 
Hospital, 210 E 64th St, New York, 
NY 10021. 


Symposium on Intraocular Lenses.— 
The Ophthalmology Section of the 
Nassau Surgical Society will hold a 
symposium on “Intraocular Lenses: 
Management of Problems and Com- 
plications” on Dec 13 between 1 and 5 





PM at the Nassau County Medical 
Center. For further information con- 
tact Dr J. S. Nauheim, 2025 Merrick 
Ave, Merrick, NY 11566. 


Toronto Contact Lens Conference.—A 
comprehensive contact lens meeting, 
including lecture programs and work- 
shops, will be held on April 20-21, 1979, 
at the Four Seasons Yorkville, Toron- 
to. The meeting will cover all aspects 
of contact lens technology. Dr Jack 
Hartstein will deliver the Second 
Maxwell K. Bochner Lecture. For 
further information contact Dr Har- 
old Stein, c/o the Park Plaza Hotel, 
170 Bloor St W, Toronto, Ontario, 
Canada M58 1T9. 


Training Aids on Xerophthalmia.— 
Eight prototype training aids for use 
in the prevention and treatment of 
xerophthalmia and keratomalacia are 
available from Helen Keller Interna- 
tional (HKI), New York. The materi- 
als are aimed at health and nutrition 
personnel at all levels in developing 
countries as one facet of HKI's world- 
wide effort to prevent and cure nutri- 
tional blindness. 

The flyer, Conquering Xerophthal- 
mia, with descriptions of the aids and 
an order blank, may be obtained with- 
out charge by writing to Blindness 
Prevention Department, Helen Keller 
International, 22 W 17th St, New 
York, NY 10011. 


University of Pennsylvania Alumni 
Meeting.—The Annual Meeting of the 
University of Pennsylvania Alumni 
Ophthalmological Association will be 
held May 10-12, 1979. The subject of 
this year's symposium is "Praqtical 
Neuro-Ophthalmology for the Clini- 
cian" and guest speakers will be Drs 
William S. Hoyt, Simmons Ifessell, 
and Richard Sogg. The Second Annual 
Francis Heed Adler lecture will be 
given by Dr Melvin G. Alper. For 
further information contact Dr David 
M. Kozart, Scheie Eye Institute, 51 N 
39th St, Philadelphia, PA 19104. 
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Now vour patient can examine his own visual fields, 
producing automatic records that are genuinely 
relicble and valid. The Fieldmaster® 101 is 
scientifically accurate. 


Model 101 offers continuous, precise luminance 
measurement of background and stimulus. All tests 
are truly comparable from time to time and from 
patient to patient. Ultra-silent shutter operation 
ensures reaction only to light stimuli, and patient 
controlled “speed-up” shortens test time. Your 
assistant can oversee the brief procedure. 


Simple, rapid control of duration, color, intensity, 
and interval minimize set up time. To retest a 
par-izular stimulus element, flip the address 
swi:ch, and make the check in seconds. Model 
101 R rechecks each missed stimulus for you 
automatically. 

Model 101 PR offers programmability, as well as 


auto recheck. Select normal test function, or any 
of four other programs, to make a quick check e id 




















of e specific region or function. à 
€ : 
^ * 
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aoo | 
| C Please send me your Fieldmaster® Catalog. » | 
r O Please have your representative contact me. > | 
SYNEMED, INC ; He m ! 
J z ! Street i l ! 
1215 Fourth St., Berkeley, CA 94710 415/526-5330 ' f > l 
! ny ! City J Su o Z2 
Represented exclusively in Canada by AOCO LIMITED, I , | 
» P. O. Box 5500, 161 Bridge St. W., Belleville, Ontario K8N 5C6 Te. No. E | 
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J neor two daily instillations— 
uninterrupted 24-hour control 
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ness asalonger-acting-not more 







In four available concentrations- "-——— 


to satisfy tndrosdual patient 
requirements. 
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IODIDE should employ the lowest effec- : 
tive concentration. Therefore, the logical 1 


choice for initiation of therapy is the 


0.03% strength — which probably has no A 


greater potential for side effects than 
pilocarpine. 

o Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.05%, 0.125%, or 0.25% 
when required. 


Note: After reconstitution, PHOSPHOLINE 
IODIDE remains staole for about one month at 


room temperature, or 12 months if refrigerated. 
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PHOSPHOLINE fete DI 
itor for topical use. — u.s 
Indications: Glaucoma — Chronic open-angle gaudomi du 
Subacute or chronic angle-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a. 
significant accommodative component. 
Contraindications: 1. Active uveal inflammation. 


2. Most cases of angle-closure glaucoma, due to the possibilty > 


of increasing angle block. 
3. Hypersensitivity to the active or inactive ingredients. 


Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase - Ü 


medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis, because of possible adverse additive 
effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, aiticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in piants 
manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of respiratory 
mae ee frequent washing and clothing changes may be 
advisable 
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2. Stinging, burning, le 
conjurctival and ciliary red 
visual Blurring may occur. — 

3. Aetivation ot latont i 








medication, reduction | in regs lies brihe eee or dE 
instilla&on. Rarely, they may rupture or break free into the | E nora 
aqueous. Regular examinations are advisable when the drug is MU a | 
being prescribed for the treatment of accommodative esotropia. ^. 

5 Prolonged use may cause conjunctival thickening, obstruc- - 
tion of nasolacrimal canals.  . 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
norma! monkeys. Routine examinations should accompany 
clinica: use of the drug. 

7. Paradoxical increase in intraocular pressure may tollow 
anticholinesterase instillation. This may be alleviated by prescrib- — 
ing a sympathomimetic mydriatic such as phenylephrine. ko 
Overdosage: Antidotes are atropine, 2 mg parenterally; SS 
PROT OPAM® CHLORIDE (pralidoxime chloride), 25 mg per o A 
intravenously; artificial respiration should be given if necessary. — 
How Supplied: Four potencies are available. 1.5 mg package 
for disoensing 0.03% solution; 3.0 mg package for 0.06% 
solution; 6.25 mg package for 0.125% SORON: 12.5 mg wb 
package for 0.25% solution. Also contains potassium acetate en 
(sodium hydroxide or acetic acid may have been incorporated to 
adiustoH during manufacturing), chlorobutanol (chloral deriva- — 
tive), mannitol, boric acid Mod pxecceied sodium phosphate. . E 
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Correspondence 


Treatment of Congenital Lacrimal 
Sac Fistula 


To the Editor —The August 1978 issue 
of the ARCHIVES contains an article 
entitled “Definitive Treatment of 
Congenital Lacrimal Sac Fistula” 
(96:1443-1444, 1978). I have been inter- 
ested in this procedure and published 
on it in the American Journal of 
Ophthalmology in 1939  (22:1023, 
1939). 

JOSEPH LAVAL, MD 

New York 


Acquired Brown's Syndrome of 
Inflammatory Origin 


To the Editor.-I very much appre- 
ciated the artiele titled "Acquired 
Brown’s Syndrome of Inflammatory 
Origin” by John S. Hermann, MD 
(ARCHIVES 96:1228-1232, 1978). I have 
observed one case of acquired Brown’s 
sheath syndrome, presumably of in- 
flammatory origin. This patient was a 
30-year-old woman with mild rheuma- 
toid arthritis who experienced two 
separate episedes of acquired Brown’s 
sheath syndrome oceurring nearly a 
year apart and promptly responded to 
a peritrochlear injection of 0.5 mL of 
betamethasone (Celestone). The most 
recent episode required two injections 
one week apart to provide complete 
resolution of all her symptoms, which 
included pain and tenderness in the 
trochlear area as well as the classic 
limitation in motility. 

I hope your readers will find this to 
be of interest in what seems to be 
verification of the entity of tenosyno- 
vitis in an acquired Brown’s tendon 
sheath syndrome. 

DoNALD H. BEISNER, MD 
Springfield, Mo 


In Reply.—l was delighted to read Dr 
Beisner's letter in reference to his 
treatment of a case of acquired 
Brown’s syndrome with steroids in- 
jected into the trochlear area. From 
his description and the symptoms, his 
case would certainly fit into the cate- 
gory of inflammatory origin. Thus 
far, his is the only other reported case 
of this kind, to my knowledge, that 
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has been treated with locally injected 
steroids. 

I suspect that there must »e many 
other unreported cases of thë entity, 
although I have spoken t» many 
ophthalmologists who specialize in the 
field of strabismus, and none of these 
physicians had seen a similar case. 

I cannot understand why this entity 
was so common in the Brit sa Isles 
based on the articles of Sanford- 
Smith' and why it should be still rare 
here in the United States. 

I think it is a great service to print 
letters such as Dr Beisner's to alert 
ophthalmologists to syndromes that 
are rarely reported but possi tly seen 
and puzzled over on many occasions. 

JOHN S. HERMANN, MD 
New York 


1. Sanford-Smith JH: Superior obligue tendon 
sheath syndromes. Br J Ophthalmol 4% 385-386, 
1975. 

2. Sanford-Smith JH: Intermittent superior 
oblique tendon sheath syndrome. Br ~ Ophthal- 
mol 53:412-417, 1969. 

3. Sanford-Smith JH: Superior oblique tendon 
sheath syndrome and its relationship tc stenos- 
ing tenosynovitis. Br J Ophthalmol &7359-863, 
1973. 


Retinal Blood Flow 


To the Editor.—In a recent article in 
the ARCHIVES titled "Studies cr Reti- 
nal Blood Flow: I. Estima-ion of 
Human Retinal Blood Flow br Slit- 
lamp Fluorophotometry" (96:393-897, 
1978), Cunha-Vaz and Lima describe a 
technique to estimate retinal blood 
flow that they have applied to szudies 
in diabetic patients. We believe, 
based on our experience with th» dye- 
dilution technique and on a eritical 
review of this article, that th s tech- 
nique is not adequate to determine 
retinal blood flow for the fo lowing 
reasons: 

1. In the technique of Cunha-Vaz 
and Lima, a quantity that is desig- 
nated as the “first appearance time” 
of fluorescein is measured at tvc sites 
0.9 mm apart along the superior 
temporal artery and is used tc calcu- 
late the minimal transit time (<,,) of 
the dye between these two points. The 
mean value for t, is 0.17 seecnds in 


normal subjects and 0.09 seconds in 
anemic patients. 

It is well known that the first 
appearance time of a dye at the level 
of the retinal arterioles cannot be 
measured accurately after an intrave- 
nous injection?—certainly not with the 
accuracy needed to determine t,, val- 
ues in the range of 0.1 to 0.2 seconds, 
as reported by the authors. For such t,, 
values to be meaningful, let us say 
20% error, one would have to measure 
each first appearance time to an accu- 
racy of about 0.01 seconds. Signal- 
vs-noise analysis shows that this is 
clearly beyond the limits of the dye- 
dilution technique. In fact, the actual 
first appearance is always obscured by 
the background neise of the photoelec- 
tric signal, which is present even 
before the dye appears. The uncer- 
tainty (At,) in the determination of t, 
where t, is the first appearance time 
is a function of the noise level (N) and 
of the slope (S) of the fluorescence 
intensity curve at the time where this 
intensity exceeds the noise level. It is 
not difficult to see that At, is of the 
order N/S. The slower the fluores- 
cence intensity rises above the noise 
level (small value of S), the more diffi- 
cult it is to determine accurately the 
first appearance time. 

We calculated At, for the curves 
shown in Fig 2 of Cunha-Vaz and 
Lima’s article, taking for S the aver- 
age slope during the first second of 
the dye passage based on the time 


scale of 0.1 s/division. We found that - 


for both dye appearance curves At, is 
about 0.4 seconds. This leads to an 
uncertainty in t,, between 0.5 and 0.6 
seconds. This poor accyracy in the 
technique of Cunha- Vaz and Lima is 
due not only to the slow rise in fluores- 
cence as a result of intravenous injec- 
tion, but also to the fact that the 
authors report that the signal-to-noise 
ratio in their technique is only 3. Such 
inherent inaccuracies would have been 


detected by the authors had they done, ` 


repeated injections and  measure- 
ments of t,, in the same subject. 

2. The authors' observation that, 
"no significant artifacts were intro. 
duced in the recordings due to the 
pulsatile nature of the blood flow in 
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the retinal arteries" (p 896) further 
confirms that the fluorescence inten- 
sity emitted from the first arriving 
dye molecules in the central lamina 
was well within the noise level of the 
recording system, and therefore was 
not recordable by their system. If the 
authors had detected this fluorescence 
intensity, they would have found that 
pulsatility critically affects the time 
difference t„. Variations in t,, as large. 
as factor 3 can be expetted since the 
maximum velocity of dye varies by as 
much as this factor between diastole 
and systole.^* In order to detect this 
fluorescence, however, the dye must 
be injected directly into the carotid 
artery.’ Therefore, the authors’ calcu- 
lations, which are based on the 
assumption that the fluorescein in the 
central lamina is detected first, are 
not valid. 

These considerations are not merely 
theoretical. We have verified them by 
applying the same technique as the 
authors, using a fundus camera 
instead of a slit lamp. We performed 
measurements in anesthetized owl 
monkeys to obtain ideal conditions of 
eye stability. In order to optimize the 
detection of the first appearance time, 
certain factors were varied, such as 
the amount of fluorescein injected 
intravenously, the distance between 
the fibers, and the noise level and 
response time of the electronics. The 
signal-to-noise ratio (defined as the 
height of a fluorescein curve one 
second after the first appearance time 
divided by the noise level N) was well 
above 20. We found, using multiple 
injections, that each first appearance 
time could not be determined with an 
accuracy better than +0.2 seconds, 
resulting in an uncertainty in t,, of 
about + 0.3 seconds. This level of accu- 
racy was not sufficient to measure a 
meaningful difference in the appear- 
ance of fluorescein between two sites 
(1.5 mm apart) along a retinal artery. 
Similar conclusions were reached by 
van Heuven et al? although they 
injected the dye directly into the left 
ventricle to obtain a sharper front 
edge of the dye bolus. 

3. A problem not discussed by the 
authors but that we found important 
to consider is the influence of choroi- 
dal fluorescence, which appears before 
the dye is detected in the retinal 
arteries. This choroidal fluorescence 


.nay easily be detected first, as one 


cannot guarantee that the fibers are 
positioned directly over the retinal 
artery as the dye appears, especially 
when the subject fixates a target with 
the fellow eye owing to nonconstant 
heterophoria. The authors say that "as 
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the recordings are done in a very short 
period of time, it is not difficult for 
the patients to maintain a steady fixa- 
tion" (p 895). This is net correct 
because the patients have to maintain 
steady fixation from the time of the 
injection to a time between 10 and 15 
seconds after the injection in order to 
make sure that the fibers are well 
positioned on the artery as the dye 
arrives. Even under optimal condi- 
tions of fixation by the eye under 
study, the SD of eye position is +15 u 
for a fixation period of 10 seconds or 
more.: This means that an optical 
fiber of the size of an artery will be 
off the artery by more than 15 y for 
about 30% of the measuring time. The 
use of a low-vacuum contact lens does 
not decrease eye movements. The 
authors say that "fine adjustments 
may easily be made at any time" 
(p 895). In our experience with a 
camera and with a slit lamp, it is not 
possible to adjust the position of two 
fibers simultaneously to achieve the 
kind of accuracy needed to ensure that 
no one fiber collects fluorescence from 
the dye in the choroid. 

4. Analysis of the data reported by 
Cunha-Vaz and Lima shows that in 
normal subjects (their Table 1), the 
average maximum speed of fluores- 
cein is 0.9 mm/0.17 s = 5 mm/s. This 
is six to eight times lower than values 
found by other investigators in pigs, 
monkeys, and humans, using high- 
speed fluorescein cineangiography.?*’ 
This lower value for the dye maximum 
speed cannot be attributed to the 
reported elevation of the intraocular 
pressure (IOP) to a level of 30 mm Hg. 
An increase of 10 to 15 mm Hg above 
normal IOP would reduce the dye 
maximum speed by only about 20%,' 
ie, to value around 30 mm/s. 

Even though the dye speeds re- 
ported in Table 1 are much slower 
than those found by others, the flow 
values obtained by Cunha-Vaz and 
Lima are in accordance with other 
published data.’ This is so because the 
value given for the diameter of the 
superior temporal artery in their 
normal subjects is about twice the 
value normally measured. Typically, 
in normal subjects the average diame- 
ter of large arteries adjacent to the 
optic disc is 100 u, not 184 u as given 
by the authors (Table 1). The only 
explanation we can offer for such a 
discrepancy is that the authors did not 
account for the magnification factor 
of their fundus angiography system, 
which is most probably around 2. Fail- 
ure to consider this point would result 
in overestimation of the flow values 
by a factor of about 4. In any case, 
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these flow values would still be far 
below the range of those published by 
the same authors.'^ i 
In conclusion, we have indicated 

various reasons that preclude the 
application of the technique described 
by Cunha-Vaz and Lima to the deter- 
mination of retinal blood flow. We 
believe that the blood flow values in 
normal and anemic subjects are not 
correct. The conclusions of these 
investigators regarding changes of 
blood flow in various stages of 
diabetes, even if correct, cannot be 
supported by their technique of mea- 
surement. 

CHARLES E. Riva, DSc 

Boston 


Gilbert T. Feke, PhD, George T. Timberlake, 
PhD, Steven Sinclair, MD, and Michael Loebl, 
MD, provided advice and assistance and Flavia 
Blackwell provided editorial assistance. 
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In Reply.—It should be obvious to Dr 
Riva and his colleagues, as it is to 
everyone else, that a technique that 
permits absolute measurements of 
retinal blood flow in not yet available. 
That has never been our claim because 
we realize that our technique has most 
of the drawbacks and limitations of 
the two-point photometric systems, 
such as the one used by Riva ànd 
associates. With these facts in mind, I 
will try to clarify points raised inetheir 
letter. 

1. We never stated in our report 
that we are measuring the first fluo- 
rescein molecules passing through the 
artery, nor was the phrase “first 
appearance time of fluorescein” ever 


Correspondence 


used. What we are estimating is the 
time delay betweem two points of 
similar intensity from two time-fluo- 
rescence curves, which are detected at 
two separate points of the same 
artery. The points are close enough to 
avoid much distortion on the shape of 
the fluorescem wave. We assume that 
the time delay measured is closer to 
the minimal transit time than to the 
mean transit time, but it most proba- 
bly falls somewhere between the two 
values. The clear understanding of 
this issue explains the points raised in 
paragraphs 1 and 2. 

2. Riva and co-workers have calcu- 
lated At, from the curves shown in Fig 
2 of our article and found it to be 
about 0.4 secends, probably assuming 
that the time scale was 1.0 s/division 
instead of 0.1 s/division, as we speci- 
fied several times in our published 
report. Therefore, their estimate of 
uncertainty should be, at the most, 
0.04 seconds. 

3. Repeatability studies involving a 
series of measurements in the same 
session are difficult to perform with 
the amount of fluorescein injected 
(200 mg). Similar results were, howev- 
er, obtained when patients were 
observed at four-day intervals. 

4. Regarding question 3, which con- 
tends with positioning of the fibers, 
we accept that this may be difficult in 
other techniques, but in our method 
the two fibers are fixed in relation to 
each other, and simultaneous position- 
ing is relatively easy. 

5. Regarding retinal artery size, it 
is clear that there is a discrepancy 
between our measurements  per- 
formed on fluorescein films and those 
reported on histological studies. We 
can only add that the measurements 
were performed with a micrometer 
and by taking into aceount the magni- 
fication factor of the fundus angiog- 
raphy system used. It should be 
recalled that histological fixation in- 
troduces its own set of shrinkage arti- 
facts. 

Finally, we would like to say that 
the technique reported is considered 
to be useful for clinical purposes to 
estimate changes in retinal blood flow, 
as stated in the title of our article. The 
accuracy of the technique is, in our 
experience, mainly affected by the 
error involved in calculating the diam- 
eters of the retinal vessels from fluo- 
rescein films rather than by the factor 
claimed by Riva and co-workers. 
Further improvements in our method, 
by digitizng the two time-fluores- 
cence signals and cross-correlating 
them and by directly measuring the 
retinal vessels with the slit-lamp opti- 
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cal system, are expected to imorove its 
accuracy. 

It is clear in our minds that more 
accurate techniques for measurement 
of retinal blood flow need to be devel- 
oped but, for the present, aur tech- 
nique remains, as proposed, a useful 
clinical tool for estimating changes in 
retinal blood flow. 

JOSE G. CUNHA-VAz, MD, PHD 
Chicago 


A Further Comment.—Although the 
argument between Dr Riva and asso- 
ciates and Drs Cunha-Vaz anc Lima 
seems to center on details of method- 
ology, it probably stems from a basic 
difference between these  well-re- 
spected investigators in their ap- 
proach to research: one side :s seem- 
ingly committed to the concert that 
advances in basic science are depen- 
dent on the accuracy of measure- 
ments, and the other is more eriented 
toward obtaining clinically sigmificant 
results. 

Generally, the criticisms by Riva 
and associates seem valid. In »ur own 
experience, first appearance t me of 
fluorescein was found to be sc depen- 
dent on background noise that we 
abandoned it as a reproducible mea- 
surement. This was true evem if an 
excess of fluorescein were  rjected 
very rapidly in order to make tne slope 
of the fluorescein intensity weve very 
steep and also to minimize the effect 
of pulsatile flow (injection within one 
heartbeat). Furthermore, we at- 
tempted flow measurements ir retinal 
arteries of anesthetized swime by 
direct rapid injection into the left 
ventricle and stil were unable to 
measure accurately either fluorescein 
appearance time differences cr mean 
transit time differences in the same 
arterial segment. Moreover, even 
though our system recorded a 30- 
degree field of the fundus that 
included many vascular segments 
simultaneously on videotape. which 
permitted repeated analyses from a 
single recording, we still could not 
obtain accurate measurements of ar- 
terial blood flow. Thus, it is ?fficult 
for me to understand how measure- 
ments from two points on the same 
artery without intermediate »ranch- 
ing are possible with the equipment of 
Cunha-Vaz and Lima, unanesthetized 
humans and intravenous injeczions. 

Notwithstanding these objections, 
the fact remains that the rzmge of 
mean transit times found by Cunha- 
Vaz and Lima in normal subje»ts was 
relatively narrow (0.385+0.05 sec- 
onds). This may have been artifact 
owing to the small number (ten) of 
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patients. It may also have been caused 
by the investigator, who was able,to 
"guesstimate" each measurement us- 
ing an unknown but recurring estima- 
tion system. 

This possibility comes to mind 
because of my reeent experience with 
a colleague who, for purposes of stan- 
dardizing disc photographs as part of 
a controlled clinical trial, had devised 
a method of grading papilledema. 
When he was tested for reproducibili- 
ty of his own grading system, he 
reproduced his findings with a high 
degree of accuracy. However, when 
other physicians who were taught the 
grading system were tested for repro- 
ducibility, they seored relatively low. 
Technicians who were unaccustomed 
to observing dise photographs and 
who were taught the grading system 
scored even lower. The inevitable 
conclusion was that this colleague 
unknowingly used parameters of mea- 
surement that he had not described to 
the others. 

With this example in mind, it might 
be good if Drs Cunha-Vaz and Lima 
invited unbiased technicians who 
were unaware of the desired results of 
the study to make measurements 
from their tracing and to attempt to 
replicate these measurements in a 
randomized manner. 

There are other problems with the 
system of Cunha-Vaz and Lima that 
make the findings, at best, relative 
rather than absolute. For example, the 
assumption that blood is a Newtonian 
fluid that exhibits a parabolic wave 
front is rheologically incorrect in 
these relatively small vessels. Also, it 
is possible that choroidal fluorescein 
appearance time was being measured 
rather than retinal fluorescein ap- 
pearance time because of the probable 
overlap of the fiberoptic probe and the 
choroid adjacent to the retinal vessel 
during small eye motion. This has 
potentially fascirating implications 
because, in certain disease states, 
choroidal circulation may be second- 
arily altered in response to changes in 
retinal circulation. 

In any case, it seems clear to me 
that improved instruments, standard- 
ization, and more experimentation are 
still needed before valid conclusions 
can be drawn from retinal blood flow 
measurements using the described 
methodology. I wish Drs Cunha-Vaz 


and Lima well in the continuation of, * ~ 


this potentially important work. 
W. A. J. VAN HEUVEN, MD 
Albany, NY : 


1. Van Heuven WAJ. Malik AB, Schaffer CA? 
et al: Retinal blood flow derived from dye dilu- 
tion curves. Arch Ophthalmol 95:297-301, 1977. 
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OCULOPLASTIC 
SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT I) 


May 16-19, 1979 


OBJECTIVES: 

An in depth symposium to provide the practicing 
and resident surgeon with an Oculoplastic Course 
featuring LIVE SURGERY VIDEO TAPES, FILMS, 
LECTURES AND PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: . 
|. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S. Hecht. M. D. 


B. Cosman, M. D. 
N. Cousins, Esq. 


L. Herman, Ph.D. 
A. Messina, M. D. 


M. Dunn, M. D. E. Wiggs, M.D. 
D. Gaffin, Esq. D. Wolfley, M. D. 
H. Gould, M. D. and others. 
M. Guibor, C. O. 

SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery. Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 

Fractures and Orbital Tumors. 
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(25 HRS. CME & CAT 1) 
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OBJECT VES: 

A unique and practical surgical course, 
presentad by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAVER 
SURGERY”. 


FACULTY: 

L. Bergmann, M. D. M. May, M. D. 
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Facial Nerve Testing, Dynamic-Static Techniques, Lid 
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Animation. Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 
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ANNOUNCING THE THIRTY-FIRST ANNUAL CLINICAL CONFERENCE 
CHICAGO OPHTHALMOLOGICAL SOCIETY 


` May 25 & 26, 1979 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 
Alan Bird, M.D. "Disciform Degeneration in the Yeung” 
London, England “A Treatment Trial for Disciform Macular Degeneration" 
: Anthony Bron, M.D. “Infections of the Outer Eye" 
Oxford, England “The Treatment of Congenital Cataracts” 
Stuart Brown, M.D. "Marginal Ulcers of the Cornea" 
Pittsburgh, Pennsylvania “Corneal Complications of Cataract Surgery and IOL 
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Jose Cunha-Vaz, M.D. "New Methods of Clinical Examination of the Retina" 
Coimbra, Portugal "Recent Advances on the Management of Diabetic Retinopathy” 
August Deutman, M.D. "Current State of Intraocular Lens Implantation in The Netherlands” 
Nijmegen, The Netherlands "The Retina and Intraocular Lens Implantation" 
Stuart Fine, M.D. “Recognition of Occult Neovascular Membrances in the Fundus” 
Baltimore, Maryland “Peripapillary Disorders Affecting Macular Function” 
Steven M. Podos, M.D. “Open-Angle Glaucoma—When to Treat” 
New York, New York "New Drugs for the Treatment o: Open-Angle Glaucoma" 
"Management of Difficult Glaucoma Cases" 
Bruce Spivey, M.D. "Enucleation: A Remaining Challenge" 
San Francisco, California "Strabismus: Factors in Anticipating Its Occurrence" 


LUNCHEON: QUESTION AND ANSWER PERIODS 


“Intraocular Lenses and Anterior Segment Surgery” 
"Macular and Retinal Diseases; Glaucoma" 


Anthony Bron, M.D., Oxford England Stuart Brown, M.D., Pittsburgh, Pennsylvania August Deutman, M.D., Nijmegen, The Netherlands 
Alan Bird, M.D., London, England Jose Cunha-Vaz, M.D., Coimbra, Portugal Stuart Fine, M.D., Baltimore, Maryland Steven M. Podos, M.D., New York, New York 
THE THIRTY-FIFTH ANNUAL GIFFORD MEMORIAL LECTURE 
Friday, May 25, 1979 
11:30 A.M. 
REGISTRAR: M. P. SCHULZ 
5307 North Delphia Avenue 
Chicago, Illinois 60656 
Phone: 693-6553 







HARVARD MEDICAL SCHOOL 
and the 
Announcing MASSACHUSETTS EYE AND EAR INFIRMARY 
present a course on 


Fifth International Congress MALIGNANT TUMORS OF THE ORBIT 
FOUNDATIONS OF Friday, March 30, 1979 


at the Boston Museum of Science 


RETINAL DISEASE AND THERAPY under the direction of 


Arthur S. Grove, Jr., M.D. 
r 
October 4, 5, 6, 1979 This course will deal with common and unusual orbital malignancies 
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Emest Weymuller, M.D. University of Washington 


A Congress of distinguished Jchn Wright, M.D. Moorfields Eye Hospital, London 


research scientists and clinicians Harvard Faculty 


Daniel Albert, M.D. (Oph) Arthur Sober, M.D. (Derm) 
To present current knowledge in anatomy, James R. Cassady, M.D. (Rad) David Walton, M.D. (Oph) œ 


physiology and pathology of the retina Max Goodman, M.D. (Path)  Chiu-Chen Wang, M.D. (Rad) 


. Arthur Grove, M.D. (Oph) Alfred Weber, M.D. (Rad) 
and the vitreous William Montgomery, M.D. (Oto) Howard Weinstein, M.D. (Ont) 


As it applies to the diagnosis and therapy Alan Schiller, M.D. (Path) William Wood, M.D. (Onc) 
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Registration: 
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ii ocular measurement 
and IOL power determination. 


Consistent accuracy in axial measurement of ocular structures is yours with the 
clinically proven Sonometrics Digital Biometric Ruler, DBR-300. 
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and with repeatably accurate measurements. A mechanicallv pressure- 
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DBR-300-oscilloscope presentation 
showing characteristic A-scan pattern 
along the visual axis and simultaneous 
readout of axial length in millimeters. 
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Take Precise 
Measurements 
in Microsurgery 











The Terry Keratometer 
. .. the first Quantitative Surgical Keratometer 
With modular modifications to your Zeiss OPMI 6 or OPMI 6S, 
you, the surgeon, will now have the control 


necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 


| An innovative approach to the elimination 
` of corneal astigmatism. 


For more details and course information, write: 


Tha M sn oblle dcorroration 


2 P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 e (714) 628-3318 
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Human Neuropsychology, by H. Hecaen and 
M. L. Albert, New York, John Wiley & Sons Inc, 
1978. 


Few ophthalmologists will select 
this book for their libraries, but those 
few (mostly neuro-ophthalmologists) 
wil find it an extremely valuable 
thesaurus of information, discussion, 
and reference to eerebral dysfunction, 
many disorders of which involve 
vision. The senior author is a leader of 
the French school of neurologists and 
author of numerous articles on the 
aphasias, apraxias, agnosias, and al- 
lied disturbanees. The junior author is 
a Boston neurologist with primary 
interest in visual and auditory func- 
tions. Together they have composed a 
text with a title that does not do 
justice to the magnitude of their 
coverage. [t has as much relevance to 
clinical practice as it does to neuropsy- 
chology and neurophysiology. "Every 
observation of a single brain-damaged 
individual represents an opportunity 
for the clinician...to reinterpret 
mechanisms of function. .. ." 

Language and the aphasias consti- 
tute the initial chapters. Identifica- 
tion in the dominant hemisphere of 
Broca's area 88 a zone representing 
speech expression and of Wernicke's 
area for word meaning is well estab- 
lished, with the attendant expressive 
(nonfluent| aphasia and the sensory 
(fluent) aphasia. Similarly established 
is the representation in the nearby 
angular gyrus for reading and recog- 
nition of visual symbols, with the 
attendant alexia and visuocognitive 
disturbances. The French and Russian 
schools abroad (Hecaen and Luria) 
and the Americans at home (Gesch- 
wind and others) have pioneered the 
field of anatomolinguistic abnormali- 
ties. Much of the hard data has come 
from study of war injuries. 

Motor skills and the apraxias consti- 
tute the next two chapters. Apraxia is 
"...an impairment of the ability to 
carry dut purposeful movements by an 
individual who has normal primary 
motor skills.” Among the major forms, 
which were originally classified by 
Liepmann in the early part of the 
century, are the following: construc- 
tional apraxia that impairs design 
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drawings or assembly of parts; dress- 
ing apraxias; and visuospatial disori- 
entation. Patients with these impair- 
ments often attribute their difficul- 
ties to poor eyesight or to the need for 
glasses. The lesions responsible for 
the visuospatial abnormalities focus 
especially on the parietal lobe of the 
nondominant hemisphere. 

Disorders of visual perception is the 
subject of tae fourth chapter. I know 
of no other place where one will find 
such a comprehensive summary of eye 
movement and visuosensory repre- 
sentation in the cerebrum. Two visual 
systems are described: the primary or 
geniculocalcarine projection, which re- 
lays information for analysis of form, 
color, and other epicritic functions 
("feature detection"), and the second- 
ary or pulvmar-parietal projection to 
prestriate cortex, which mediates fix- 
ational anc orienting information. 
The evidence for this dual system is 
partly phylogenetic, partly anatomic, 
and partly clinical. (Most ophthalmol- 
ogists, however, would have some 
hesitation in identifying the two 
systems with rod and cone functions.) 
Visual hallucinations and illusiens are 
considered appropriately but, again, 
ophthalmologists would criticize the 
acceptance of the term "metamor- 
phopsia” as used by Critchly for illu- 
sions since this term has long been 
identified with distortions of retinal 
origin. On the other hand, ophthalmol- 
ogists will find the section on visual 
agnosias an indispensable summary 
of a confusing subject and a challenge 
to make eogent observations on 
patients who have visual symptoms of 
cerebral origin. 

Chapters 5 and 6 deal with the 
auditory and somatesthetic systems 
and chapter 7 deals with disorders of 
memory. Chapter 8 deals with frontal 
lobe patholegy and chapter 9 deals 
with cerebral plasticity and reeovery 
of function. These sections have only 
tangential relevance to ophthalmolo- 


y. 
The final chapter is a recapitulation 
of the introcuction, a summary of the 
text, and a capsule conclusion that 
"...the left hemisphere is responsi- 
ble essentially for verbal funetions 
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and abstracting ability; the right 
hemisphere, for nonverbal, percep- 
tual, and spatial functions." This 
degree of hemispheric asymmetry is a 
characteristic that is unique to the 
human brain; its phylogenetic and 
ontogenetic origins still await conclu- 
sive documentation. 

This book compresses a tremendous 
amount of information into 418 pages 
and has no less than 2,000 (estimated) 
references. I would fault it in that the 
plethora of information is so over- 
whelming that it is difficult to review 
and that the referenees, however 
abundant, still overlooked some of my 
favorite (naturally my own) publica- 
tions. I have the temerity, for 
instance, to point to the repeated 
reference to the "Teuber corollary 
discharge," which I described in words 
and diagram years before the cited 
reference. I also looked in vain for 
some critique of my description of 
hallucinations as release phenomena. I 
mention these with tengue in cheek, 
as oversights are inevitable in such a 
task as the authors have undertaken, 
and they have done a superb job. 

DaviD CoGAn, MD 
Bethesda, Md 


Neuro-ophthalmology: Clinical Signs and 
Symptoms, by Thomas J. Walsh, 294 pp, with 
illus, $22.50, Philadeiphia Lea & Febiger 
Publishers, 1978. 


This short  neuro-ophthalmology 
text has an appealing organization: 
each chapter is built around a "pre- 
senting complaint." There are chap- 
ters on diplopia, blurred vision, ptosis, 
headache, exophthalmossand nystag- 
mus. Guest contributors have written 
chapters on retinal disease, raMiology 
and facial nerve paralysis. The book is 
written in a casual style that gaes 
along smoothly enough most of the 
time. For the average resident who 
wants a quick, clinically oriented 
review of a given topic in neuro- 
ophthalmology, this book might not be 
a bad place to start. It also has at least 
its share of old errors, now enshrined 
in yet another text. 

H. STANLEY THOMPSON, MD 
Iowa City 
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The short one for everyone: 


OpMi 6-S. 


Choice of 3 working distances, 
-3 binocular tubes. 


With the short new Zeiss OpMi 6-S you can choose 
from 3 long working distances... 150mm, 175mm, and 200mm 
... to fit your comfort and techniques, and avoid contamination 
of your instrumerts. 


Of the three interchangeable tubes, the new inclinable 
one tilts continuously from O^ to 60° — available as a retrofit to 
older Zeiss instruments. The second one has a fixed ang e of 
45°. And there is even a third, a straight tube, so the microscope 
can be shared with surgeons from other disciplines. 


Whatever you choose, you get, of course, the world's 
finest, brightest optics. 


Motorized and manual 
ZOOM magnification change. 


You can operate the 1:4 Zoom system either automati- 
cally or manually, from 4-16x, 5-20x, etc., depending upon your 
choice of lowest magnification. But ence you try the motorized 
system, we think that's the one you ll most often use. Focusing 
Is comple:ely motorized, and the geared tilt lets the microscope 
take the heaviest accessories, such as TV and movie cameras. 
All the famous Zeiss accessories are available for the OpMi 6-S 
including stereo co-observation tubes, homogeneous and 
scanning slit illuminators. 


- 


"Write or call for complete details today 


Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212)730-4400. E-anches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416)449-4660. 
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Position Available 
Visual Neurophysiologist 


The "Departments of Neurology and 
Ophthalmology at the University of Penn- 
sylvania plan to establish a clinical and 
research unit in visual neurophysiology 
and seek to recruit a director preferably 
at the assistant professor level. The 
service aspects will include electroreti- 
nography, visual evoked responses, and 
measurement of extraocular movement. 
A clinical background in Neurology, 
Neuro-ophthalmology, or Ophthalmology 
is required, plus training in visual neuro- 
physiology. Female and minority candi- 
dates are urged to apply. The University 
of Pennsylvania is an equal opportunity 
employer. Qualified candidates should 
contact A.K. Asbury, M.D., Department of 
Neurology, Hospital of the University of 
Pennsylvania, Philadelphia, Pa. 19104. 


Fellowship in 
Ocular Vascular Disorders 
and Echography 


This is available from July 1, 
1979, providing wide clinical 
training on the subjects. 

The candidate must have com- 
pleted a recognized residency in 
ophthalmology. 

The University of lowa, lowa 
City, lowa 52242 is an equal 

portunity employer. 

Send applications to: 


Sohan Singh Hayreh, M.D., Ph.D. 
Professor 

Department of Ophthalmology 
University of lowa Hospitals, 
lowa City, lowa 52242 













POSITION AVAILABLE: 


SEEKING OPHTHALMIC 
SURGEON WELL-TRAINED 
WITH LENS IMPLANTS TO 
JOIN MEDICAL OPHTHAL- 
MOLOGIST IN PALM 
BEACH COUNTY, FLORIDA 
(OR TO BUY PRACTICE). 


WRITE: 


EYE CENTER 
935 E. INDIANTOWN RD. 
JUPITER, FL. 33458 
(Phone 305/747-1111) 
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CHLOROMYXIN 
(chloramphenicol-polymyxin ophthalmic 
ointment) 


Description 
Each gram of Chloromyxin (chloramphenicol- 
polymyxin ophthalmic ointment) contains 10 mg 
(176) chloramphenicol and 5,000 units poly- 
myxin B (as the sulfate) in a special base of liquid 
petrolatum and polyethylene 

Actions 

Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from soluble 
RNA to ribosomes. Studies have shown that 
chloramphenicol is not absorbed in measurable 
amounts by topical application to the eye. Devel- 
opment of resistance to chloramphenicol can be 
regarded as minimal for staphylococci and 
many other species of bacteria 

Polymyxin B sulfate is one of a group of basic 
polypeptide antibiotics derived from Bacillus 
polymyxa (B aerosporus) and has a bactericidal 
action against almost all gram-negative bacilli 
except the Proteus group Polymyxins increase 
the permeability of bacterial cell wall mem- 
branes. All gram-positive bacteria, fungi, and the 
gram-negative cocci, Neisseria gonorrhoeae and 
N meningitidis, are resistant 
Indications 
Chloromyxin (chloramphenicol-polymyxin 
ophthalmic ointment) is indicated for the treatment 
of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol- and/or polymyxin-susceptible 
organisms 
Contraindication 
This product is contraindicated in persons 
sensitive to any of its components 
Warnings 
Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 
Precautions 
The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken. 

In all except very superficial infections, the 
topical use of chloramphenicol should be sup- 
plemented by appropriate systemic medication 
Adverse Reactions 
Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported 
Dosage and Administration 
A small amount of ointment placed in the lower 
conjunctival sac every three hours. or more 
frequently if deemed advisable by the prescrib- 
ing physician. Administration should be con- 
tinued day and night for the first 48 hours, after 
which the interval between applications may b 






ophthalmic, exceeding 2 
kg/day should be avoided 
How Supplied 
N 0071-3082-07 Chloromyxin (chlorampheni- 
col-polymyxin ophthalmic ointment) is supplied 
sterile in ophthalmic ointment tubes of 3.5 g 

UL 


PARKE-DAVIS 


PARKE-DAVIS 
Division of Warner-Lambert Company 
Morris Plains, NJ 07950 —- PD-JA-246D-1-P (6-78) 


~ CHLOROMYXIN - 


chloramphenicol-polymyxin 








ophthalmic ointment 


Effective in superficial | 
conjunctival and corneal infections" 






m Chloromyxin, a combination 
of chloramphenicol and poly- 

" | myxin, “covers” many gram- 
positive organisms, including 
staphylococci, and almost all 
gram-negative bacilli. 

m Works well against Pseudo- 
monas aeruginosa, a danger- 





Chioromyxin is preservative-free. 





"When caused by susceptible organisms 
t Vaughan D, Asbury T. General Ophthalmology, ed 8. 
Los Altos. CA. Lange Medical Publications, 1977. p 296 


Chloramphenicol 
xin 
Ophthalmic Ointm 


Caution - Federal Iaw 
Prohibits dispensing 
" prescription 


3.5 GRAMS 
PARKE- DAVIS 


Please see prescribing information on preceding page. 


Each gram of Chloromyxin Ophthalmic 
Ointment contains 10 mg (1%) chloram- 
phenicol and 5,000 units of polymyxin B (as 
the sulfate) in a special base of liquid 
petrolatum and polyethylene. 


Frolonged or frequent intermittent use of 
topical chloramphenicol should be avoided 
because of the possibility of hypersensi- 
tivity reactions, including bone marrow 


hypoplasia. \ 8 


All gram-positive bacteria, fungi, and the 
gram-negative cocci, Neisseria gonorrhoeae 
and N meningitidis, are resistant to poly- 
myxin B alone. And, all fungi are resistant to 
chloramphenicol. Total dosage of polymyxin, 
stemic and ophthalmic, exceeding 2.5 mg 
(25,000 units)/kg/day should be avoided. 


PARKE-DAVIS 
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DIFFERENCE 
IS CLEAR...BY DESIGN. 


Design advantages of ULTRAVUE Lenses 














CINo visible segments — ULTRAVUE Lenses are the bifocals with no lines... 





[ Progressive power coridor i in ULTRAVUE Lenses between distance portion a anc 
reading area.. 














oO Large distance portion... 


E OLarge spherical eading a area.. 

















LJ AOLITE" hard t resin 1 lenses... 


[175 mm diameter lens CE 

















[ Beauty and optical superiority. 




















O Easy patient adaptability... 





With 27, OO0 dispensers trained and certified, VOU cc can orescribe ULTRAVUE - 
Lenses with confidence. 











... become patient benefits 
for happy wearers. 


the look of single-vision lenses with no obstruc'ing line, no annoying double 
images. 








Clear vision at all distances with no abrupt power change —uninterrupted 
vision from near, through intermediate, to far. 


full-field, distortion-free viewing. 





more patient comfort for close-up viewing. 





better visual acuity for intermediate-range viewing. 
Le TENES TE eS ee ge 


lightweight comfort with impact resistance and unlimited tinting possibilities. 


fits modern fashion frames to help your patients maintain a youthful 
appearance with ULTRAVUE Lenses. 


many practitioners are fitting 50% of their presbyopes with ULTRAVUE Lenses. 


— loni acceptance is a consistent 9796 with newly diagnosed presbyopes as 
well as current flat top wearers. For additional information on the fastest 
growing lens of the decade, cal! toll free 1-800-225-7498. 
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EN . THE CONTACT LENS DEPARTMENT OF = 

E WILLS EYE HOSPITAL AND 

E. : JEFFERSON MEDICAL COLLEGE 

E i Present the 

E FIFTH ANNUAL CONTACT LENS CONFERENCE 
1 ; To be held at the 

E. Boardwalk Regency, A Caesars World Resort 

p On the Boardwalk at Arkansas Avenue 

E: +] Atlantic City, New Jersey 

* . June 7-9, 1973 

4 | Faculty for the courses will include: 

E Heriberto E. Buch, M.D. 


Oram R. Kline, Jr., M.D. 
Herbert Koslow 


L. Dean Clements 
Gerald L. Feldman, Ph.D. 


E Antonio R. Gasset, M.D. Leroy G. Meshel, M.D. 
P G. Peter Halberg, M.D. John F. Morgan, M.D. 

E- Jack Hartstein, M.D. Walter E. Nelson, Esq. 
E. Edward Jennings, M.D. Sidney G. Radbill, M.D. 
x Gladace |. Michaile, M.A. Joseph W. Soper 


Vasilios Kalogredis, J.D. Harold A. Stein, M.D. 
Kenneth |. Michaile, M.D., Program Chairman 


E. Tuition will be $175 for practicing Ophthalmologists, $75 for sponsored 
E. Technicians, no fee for Residents with letter from Department Head 
(limited number) and $50 for accompanying spouse. There will also be 
four different Practical Workshops to choose from at $35 per workshop, 1 
workshop per registrant. Fees include all social events: Welcoming Wine 
& Cheese Party, Dinner Dance, and other planned activities. 


This Conference is acceptable for 12 credit hours in Category 1 for the Physician's 
Recognition Award of the American Medical Association. 


E For further information, please contact Kenneth |. Michaile, M.D., 1930 
E Chestnut Street, Philadelphia, Pennsylvania 19103. 















SYMPOSIUM ON ORBITAL DISORDERS 
SPONSORED BY 
THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
AND THE 
INTERNATIONAL ORBITAL SOCIETY, INC. 
MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 
MAY 16, 1979 


FRANCE 
YVAN ABITBOL, M.D. 
JEAN JACQUES ARON, M.D. 
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JACQUELINE VIGNAUD, M.D. 


ENGLAND 
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JOHN WRIGHT, M.D. 


HOLLAND 
PROF. G. M. BLEEKER 
LEO KOORNNEEF, M.D. 
HARRY J. F. PEETERS, M.D. 
P. A. GILLISSEN, M.D. 


Registration fee: $100.00 (Luncheon included). If taken in conjunction 
with the Fifty-Second Annual New York Eye and Ear Infirmary Clinical 
Conference, May 17-18, 1979: $200.00 Residents: $50.00, with Clinical 
Conference: $75.00 


AMA-CME Credits, Category 1: 8 
For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


U. S. A. 
ALSTON CALLAHAN, M.D. 
D. JACKSON COLEMAN, M.D. 
FREDERICK C. BLODI, M.D. 
ALBERT MESSINA, M.D. 
SADEK K. HILAL, M.D. 
F. A. JAKOBIEC, M.D. 
IRA JONES, M.D. 
BERNARD KRONENBERG, M.D. 
GERHART SCHWARZ, M.D. 
BYRON C. SMITH, M.D. 
JOHN T. SIMONTON, M.D. 
STEPHEN TROKEL, M.D. 
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Sodium SULAMYD® 
brand of sodium sulfacetamide, U.S.P. — 
Ophthalmic Solution 3096, Solution 1096, Ointment 1096 — Sterile 
INDICATIONS Sodium SULAMYD is indicated for the treatment 
of conjunctivitis, corneal ulcer, and other superficial ocular infec- 
tions due to susceptible microorganisms, and as adjunctive treat- 
ment in systemic sulfonamide therapy of trachoma. 
CONTRAINDICATIONS Hypersensitivity to sulfonamide prepara- 
tions contraindicates the use of Sodium SULAMYD. ED ts 
PRECAUTIONS The solutions are incompatible with silver 
reparations. Ophthalmic ointments may retard corneal healing. 
on-susceptible organisms, including fungi, may proliferate wit 
the use of these preparations. Sulfonamides are inactivated by the 
para-aminobenzoic acid present in purulent exudates. Sulfonamide 
sensitivity reactions may occur. nod 


June 1972 
METIMYD* 


e of prednisolone acetate, U.S.P., and sulfacetamide sodium, 


Ophthalmic Suspension and Ointment— Sterile. Each ml. or Gm. 
Sadips 5 mg. prednisolone acetate and 100 mg. sulfacetamide 
sodium. 


INDICATIONS — Suspension Based on a review of this dru 

by the National Academy of Sciences— National Researct 
Council and/or other information, FDA has classified the indi- 
cations as follows: 

"Possibly" effective: for the treatment of the following inflam- 
matory and allergic conditions affecting the ve 
and anterior segment of the eye. EYELIDS: allergic blepharitis, 
blepharitis associated with seborrheic dermatitis and other 
nonpurulent forms of conjunctivitis including those associated 


with hay fever, and conjunctivitis due to physical agents such 
as foreign bodies, chemicals (acids, alkalies) and other irri- 
tants. CORNEA, SCLERA, IRIS, AND UVEA: interstitial, post- 
Spe me, and apelin keratitis; chemical and thermal burns 


of the cornea; corneal ulcer; herpes zoster ophthalmicus; 
fh Be a keratoconjunctivitis; corneal neovascularization; 
scleritis; episcleritis; acute, chronic, and traumatic iridocyclitis. 
Final classification of the less-than-effective indications re- 
quires further investigation. 





Ointment METIMYD is indicated in the following inflammatory 
peg a gs conditions affecting the eyelids and anterior segment 
of the eye: 
Eyelids: allergic blepharitis; blepharitis associated with seborrheic 
dermatitis; other nonpurulent types of blepharitis. 
Conjunctiva’ allergic conjunctivitis, ie, vernal, phylctenular, and 
other nonpurulent forms of conjunctivitis including those associated 
with hay fever: conjunctivitis due to physical agents such as foreign 
bodies, chemicals (acids, alkalies) and other irritants. 
Cornea, Sclera, Iris, Uvea: interstitial, postoperative, and scleros- 
ing keratitis; chemical and thermal burns of the cornea; corneal 
ulcer; herpes zoster ophthalmicus; phlyctenular keratoconjunctivitis; 
corneal neovascularization; scleritis; episcleritis; acute, chronic, 
and traumatic iridocyclitis. 
In deep-seated infections, such as endophthalmitis, panophthal- 
mitis, and orbital cellulitis, or when systemic infection threatens, 
specific oral (antibiotic, sulfonamide) therapy should be employed. 
Local treatment may be used as adjunctive A 
CONTRAINDICATIONS The contraindications for METIMYD are 
the same as those for other corticosteroid-sulfonamide prepara- 
tions. Topical ophthalmic corticosteroid preparations and combina- 
tions are contraindicated in: early acute herpes simplex and the 
early acute stages of most other viral diseases of the cornea and 
conjuctiva; active tuberculosis of the anterior segment of the eye; 
fungal disease of the cornea. conjunctiva and lids; acute purulent 
untreated infections of the eye which, like other diseases caused 
by microorganisms, may be masked or enhanced by the presence 
of the steroid: individuals with known sensitivity to any of the 
1 anes f ! 
PRECAUTIONS Extended use of topical steroid. — may 4 
cause increased intraocular pressure in certain individuals. In pro- 
longed therapy, it is advisable that intraocular pressure be checked 
frequently. In those diseases causing thinning of the cornea, per- 
foration has been known to have occurred with the use of topical 
steroids. As with any antibacterial preparation, Masse use may 
result in overgrowth of non-susceptible organisms, including fungi. 
If superinfection occurs, appropriate measures should be instituted. 
Sensitivity reactions may occur in certain individuals. If signs of 
sensitivity develop, discontinue use. m 
The protracted use of topical corticosteroids in the eye reportedly 
has been rarely associated with the development of posterior Sub- 
capsular cataracts. 

January 1973, July 1973 9835356, 10106524 
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"OE ct ioral ee Products . 


But,when your patients have eye disorders" 


*conjunctivitis, corneal ulcer and other indications shown in product information 


sulfonamide antibacterial 
for superficial ocular infectionst 


Sodium 
SULAMYD 


sodium sulfacetamide, USP 


OPHTHALMIC SOLUTION 30%-STERILE 
OPHTRALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 


Tcue te-susceptible pathogens 


fThis drug has been evaluated as 
“possibly effective for this indication. 


Capyrignt © 1977 
Schering Corporation. All rights reserved. 


anti-inflammatory+/antibacterial 
in external eye infectionstt 


METIMYD 


brand of prednisolone acetate, USP 

and sulfacetamic? sodium, USP 
OPHTHALMIC SUSPENSION-STERILE 

— OPHTHALMIC OINTMENT-STERILE 
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Schering Ophthalmics 
Specific products 
for specific needs 





The expanded zone of the iris produced by 


maximal miosis for protection of the vitreous fac: 
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To demonstrate how Miochol works, 
a series of surgical procedures per- 
formed by Herbert J. Nevyas, M.D. 
were filmec at the Scheie Eye Institute, 

Philade!phia, Pa. 

Preoperative orders called for a 
mydriatic drop regimen of 296 cyclo- 
pentolate and 10% phenylephrine, q 
10 minutes, starting one and one-half 
hours before scheduled surgery. Fol- 
lowing cataract removal, the anterior 
chamber was irrigated with 0.5 cc 
Miocho!. 

' Sequential photography and si- 
multaneous motion picture filming per- 
mit the selection of Before photo- 
graphs showing the operative field at 
the momert before Miochol irrigation, 
when preoperative dilating drops and 
retrobulbar block have produced max- 
imum dilation. 


MIOCHOL® 
(Acetylcholine Chloride) 






prescribing information. 


Indications: To obtain complete miosis in 
seconds, by irrigation of the iris after de- 
livery of the lens in cataract surgery, as 
well as in penetrating keratoplasty, iridec- 
tomy and other anterior segment surgery 
where rapic, complete miosis may be re- 
quired. 

Contraindications: There are presently no 
known contraindications to the use of 
MIOCHOL (acetylcholine chloride) Intra- 
ocular. 


osis...in seconds 


4 
^T "S | 
aa 4. 


After photographs show the op- 
erative field following the instillation of 
Miochol. Sequential photos taken ap- 
proximately 1 second apart show the 
onset of miosis to a point of maximum 
miotic activity. 

Superimposition of the 3efore 
and After photographic images per- 
mits precise graphic visualization of 
the Miochol Protective Zone...tne ex- 
panded zone of the iris produced by 
maximal miosis. 

Whether you use phacoemulsifi- 


3 a "7" Ss Ki K 4 c , is = ai | MA z 
Filmed during surgery 
by Herbert J. Nevyas, M.D., 
at the Scheie Eye Institute, 
Philadelphia, Pa., 

William Nyberg, R.B.P., 
photographer 


35 seconds 
after 
Miochol 


Elapsed time: 
Approximately 35 seconds 
Procedure: 

0.5 cc of 1% Miochol 
instilled in anterior chamber 


In cataract surgery, E 
when seconds 3 
often matter... E 


iat dudas - " *" m^ -—— — t 1 e 
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Before He 
Miochol -- 00H 


Patient: A.M. 


2N 
(Male. Age 74) ki E. 
Dx: Posterior ^ 
subcapsular cataract on 
Procedure: E 
Phacoemulsification - 





cation, cryosurgical extraction, er con- 
ventional tumbling technique con- 
sider Miochol for the prevention of 
prolapse and protection of the v treous 
face during cataract surgery. You'll 
see the difference with prompt, pre- 
dictable Micchol. 


MIOCHOL 


Precautions: |n the reconstitufion of the 
solution, as described under Directions for 
Using Univial, if the center rubber plug 
seal in the univial does not go down or is 
down, do not use the vial. 

If miosis is to be obtainsd quickly 
and completely with MIOCHOL, obstruc- 
tions to miosis, such as anterier or pos- 
terior synechiae, may require surgery prior 
to administration of MIOCHOL. n cataract 
surgery, use MIOCHOL, only after delivery 
of the lens. 

Aqueous solutions of acetylcholine 
chloride are unstable. Prepare solution im- 
mediately before use. Discard any solution 
that has no: been used. 

Adverse Reactions: There hav» been no 


(acetylcholine 3 
chloride 20 mg) A 
provides protective 3 
miosis in seconds * 

known adverse reactions to MIOCHOL "2 


(acetylcholine chloride) Intraocular. 


Warning: Do not gas sterilize i: 
1. Immediately before use remove protec- ^ 
tive cap. 2. Give plunger-stopper a quarter 
turn and press to farce solvent and center e = 
rubber plug into lower chamber. 3. Shake S 
gently to dissolve solid. 4. Cleanse Lc 
plunger-stopper top with 70% ethanol or 

other suitable germicide. 5, Discard univial e 


after use. A 757.8" 


SMITH, MILLER & PATCH 
Division Cooper Laboratories ( P. R.) Inc. 
San German. P R. 00753 
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Instructions for Authors 


‘Send manuscripts by first-class mail to the Chief Editor, 
Frederick C. Blodi, MD, University of Iowa Hospitals and Clinies, 
Iowa City, IA 52242. Manuscripts are received with the understand- 
ing that they are not under simultaneous consideration by another 
publication. Accepted manuscripts become the permanent prop- 
erty of the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 


In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: “In consideration of the American Medical Asso- 
ciation’s taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA.” We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 22 
x 28 em (8% x 11-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 

References.— List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbreviated 
in Index Medicus), (4) volume number, (5) inclusive page numbers, 
and (6) year, in that order. References to books should include (1) 
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author(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book,(5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. 

Metrication.— All measurements must be in metric units. English 
unitsamay also be given parenthetically if the measurements were 
originally done in English units. 

Illustrations.—Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glessy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftene artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Phetographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title ef article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should 
submitted to the ARCHIVES after the manuscript has been for 
accep: ed. 

Statistical Review.—Manuscripts contain 
tions should include the name and affiliation 0 
reviewer. 

Taliles.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8!^ x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 
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SURGICRAFT | 


bonized* Ophthalmic Instruments 


— — — 


Barraquer Cilia Forceps 











Castroviejo-Kalt ! ye Needle Holder 


Castroviejo Needle Holder 





Castroviejo Corneal Section Scissors 


*Ebonization: A special oxidation process 

that bakes a hard, durable finish into the 
Charles-Microretinal Retractor stainless steel instrument . . . like the bluing 
of a rifle barrel. The flat black finish does 
not reflect light, making it easier for the 
surgeon to wark under a microscope or 
extra lighting. 





Instrumentation From Richards 


High quality surgical instru- 
mentation, made by craftsmen in 
Germany's Black Forest Region. . . 
to Richards specifications. For 
orthopedic, ENT, ophthalmic, facial 
plastics, general plastics, and hand 
surgeries. . .as well as for genera! 
surgery. Contact your Richards rep- 
resentative. Or call toll free 
800-238-7538 (in Tennessee call 
800-582-6282). 





® 
RICHARDS 


Memphis. Tennessee 38116. US A 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 2 through August 31, 1979 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 
Pacific Medical Center 

University of California, Davis 
Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology, 
Neuro-ophthalmology, Optics and Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Ellis, 
W.R. Green, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, H. Kolder, R. O'Connor, G. Paris, 
K. Richardson, A.R. Rosenthal, A. Scott, R. Shaffer, R. Scgg, W. Stell, P. Thygeson, D. Worthen and many 
others on the faculty of 60. 


TD RY? y ee 3D 
* 


Tuition is $825.00. For further information and application forms, please write to J.W. Bettman, M.D., 
Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 





Now available from the AMA 
Obpinions and Reports of the 
Judicial Council 


A new edition of Opinions and Reports 
3 of the Judicial Council has just been 
| published by the AMA. It is the first com- 
| | prehensive revision of Opinions, and the 
first new edition since 1971. 





Order Dept. 

American Medical Association 
535 N. Dearborn St. 

Chicago, IL 60610 


This practical guide to ethical conduct 
has been completely reorganized ac- 
cording to subject matter. Inconsisten- 
| cies and outdated material have been 
t omitted, and current medical practice 
== `f standards are more clearly reflected. 
E. With its new style and format, Opinions 
is easier for you to use. 


Please send me . copy(ies) of OPI 
IONS AND REPORTS OF THE JUDI 
COUNCIL, OP-437, at $2.00 each’ | en- 
close $ , payable to the 4 A. 


Name 


AMERICAN 
MEDICAL 


k Use the coupon to order your reference ARRCUATION 


today. $2.00 Address 


City/State/Zip 
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For a brief summary of 


Prescribing Information, 


please see last page 
of this advertisement. 
e 


Merck Sharp & Dohme announces.. 


a significant advance 

in the topical treatment 
ofchronic open-angle ~ 
glaucoma... 


BA \ RENEE 





a new level of patient comfort and convenience 
a new level of efficacy and safety 


} 


bn 


new 


Timooptic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 





significantly more effective than pilocarpine or 
epinephrine with fewer and less severe side effects' 


e little or no change in pupil size 

e little or no blurring of vision 

€ no dimming of vision...no night blindness 
e little or no effect on tear production 

e little or no hyperemic 


e simple "one-drop" b.i.d. dosage 
(may encourage long-term compliance) 


TIMOPTIC " (Timolol Maleate, MSD) is contraindicated in paren who are 
hypersensitive to any component of this product. 


e Occasionally, mild ocular irritation has been reported. 


Sufficient clinical data have not been obtained to show safety or efficacy in 
narrow-angle or angle-closure glaucoma. 


“Based on controlled multiclinic studies, evaluating over 1,000 patients. 
Data on file, Merck Sharp & Dohme. For published articles from the 
Clinical studies on TIMOPTIC,.™ please see last page of this advertisement. 


anew level of patient comfort ~ 
and convenience 


In clinical studies—a much lower incidence of 
ocular discomfort than with pilocarpine or epinephrine 


Percentage of Patients 
Symptoms 10 20 30 40 50 





Burning 
Tearing 


Foreign Body Sensation 





Smarting 





Itch ng 
Brow Ache 


Photophobia 





Sore Aching Eyes 





Dryness 





Blurred Vision 








Headache 
eae No Treatment N = 798-909 =m pilocarpine N = 167 
mmm TIMOPTIC™ N = 489-600 wee epinephrine N = 142 
| Adverse effects commonly caused by pilocarpine and 


epinephrine as reported in the literature— 
rarely encountered with TIMOPTIC ™ (timolol Maleate, MSD) 
Drug-induced Adverse Effects 


pilocarpine TIMOPTIC " epinephrine TIMOPTIC™ 
(in clinical studies) (in clinical studies) 
! Teweremoss | ronerepores | connatiiaton | rare 


spasm of none reported hyperemia rare and mild 
accommodation 

e shallowing of the none reported macular edema none reported 
anterior chamber 


in aphakic patients 




















M S D night blindness and none reported pigment deposits on none reported 
MERCK dimming of vision lid margins and 
SHARP: conjunctiva : 


DOHME p | 
Ciliary and rare and mild 
For a brief summary of conjunctival congestion 
Prescribing Information, 


please see las: page With TIMOPTIC, slight reduction of the resting heart rate has been observed in some patients. 
of this advertisement Local hypersensitivity reactions have occurred rarely. 
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Timootic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


9 Fast onset of action (usually within ‘2 hour) 


9 Based on clinical studies of 638 patients maintained on therapy 
from 14 to 477 days: 
approximately 76% (485 of 638) of patients satisfactorily managed 
(IOP less than 22 mm Hg) on TIMOPTIC " alone 
approximately 93% (593 of 638) of patients satisfactorily managed 
with TIMOPTIC " alone or administered concomitantly with other 
antiglaucoma agents 


9 No evidence of diminished responsiveness reported in 102 patients 
treated for at least two years 


9 Absence of miosis may facilitate visualization of optic disc and 
evaluation of visual fields 


9 Usually well tolerated 


9 Produced fewer anc less severe side effects than either 
pilocarpine or epinephrine . 


TIMOPTIC " should be used with caution in patients with known contraindications 

to systemic use of beta-adrenergic receptor blocking agents. 

Patients who are already receiving a beta-adrenergic blocking agent orally should be 
observed for a potential adcitive effect. 


anew level of efficacy and safety 





MSD 

SHARA 
HA 
OHM 


For a brief summary of 
Prescribing Information, 
please see last page 
of this advertisement. 


In comparative clinical studies—significantly more 
effective than pilocarpine or epinephrine 


In multiclinic studies, TIMOPTIC " fimolol Maleate, MSD) 
reduced IOP in proportionately more patients 


TIMOPTIC " 64% (48 of 79) 


Pilocarpine 32% (24 of 76) 





TIMOPTIC " 69% (59 of 85) 





Epinephrine 42% (39 of 92) 





% of patients with IOP reduced to less than 22 mm Hg (p<0.01) 
Data are derived from tne final visit (week 17) in the multiclinic pilocarpine and epinephrine 


comparative studies. These include patients who withdrew due to ineffective response or an 
adverse clinical experience. 


In all clinical studies, therapy with TIMOPTIC " resulted in 
fewer dropouts* than with pilocarpine or epinephrine 


TIMOPTIC " 6.7% (35 of 520) 





Pilocarpine 26.5% (39 of 147) 





Epinephrine 40.3% (52 of 429) 





Data include patients participating in clinical studies lasting 14 to 477 days. 


“Dropouts are defined as patients whose IOP-could not be reduced to levels 


below 22 mm Hg, or those who withdrew because of an adverse clinical experience. 





Timootic 


TIMOLOL MALEATE | MSD 
OPHTHALMIC SOLUTION 


significantly broadens 
the medical options in 
antiglaucoma therapy 





€ Permits prolonged maintenance therapy—no evidence of 
tolerance reported In a clinical study of 102 patients treated for at least 
two years, there was no evidence of diminished responsiveness to TIMOPTIC ™ 


e Compatible with other agents Concomitant therapy with pilocarpine and 
other miotics, and/or epinephrine, and/or systemically administered carbonic 
anhydrase inhibitors, such as acetazolamide, can be instituted for the patient who 
needs reduction of IOP greater than provided by one drop of 0.596 TIMOPTIC " 
twice a day. Dosages above one drop of 0.596 TIMOPTIC™ twice a day generally 
have not been shown to produce further reduction in intraocular pressure. 


e Helpful in the medical management of a broader range of patients 
In some patients who respond inadequately to maximum available drug therapy, 
the addition of TIMOPTIC " may result in satisfactory management of intraocular 
pressure, thus possibly postponing the need for surgery. 


€ Often effective in patients previously difficult to manage... such as 
working patients incapacitated by accommodative spasm produced by miotics, 
older patients with cataracts whose vision is impaired with miotics, patients with 
heavily pigmented irides whose response to pilocarpine is diminished, and aphakic 
° patients who may develop macular edema from epinephrine. 


e since clinical studies in children have not been done, TIMOPTIC " is not 
. recommended for use in children at this time. TIMOPTIC " has not been studied 
in human pregnancy. The use of TIMOPTIC " in pregnant women requires 
that the anticipated benefits be weighed against the possible hazards. 


a beta-adrenergic blocking agent  . 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


Dosage Guidelines: 


How to transfer from current therapy to TIMOPTIC" 
(Timolol Maleate, MSD): 


1 On the first day: continue with the agent(s) already being used and add one drop 
0.2596 TIMOPTIC " in each eye b.i.d. 


2 On the second day: discontinue the previously used agent(s) and continue with 
TIMOPTIC™ in each eye b.i.d. 


How to add TIMOPTIC "to other agents: 
4 Administer one drop 0.2596 TIMOPTIC " in each eye b.i.d....while continuing with 
the agent(s) already being used. 


2 If a higher dosage of TIMOPTIC™ is required, substitute one drop 0.5% 
TIMOPTIC " in each eye b.i.d....while continuing with the agent(s) already being used. 





How to start patients on TIMOPTIC "': 


Usual starting dosage: 
one drop 0.25% TIMOPTIC " 
in each eye twice a day. 











If clinical response 
is not adequate: 


Dosage may be increased (from the 
0.2596 solution) by changing to one 
drop 0.596 TIMOPTIC " twice a day in 
each eye. If the intraocular pressure is 
maintained at satisfactory levels, the 
dosage schedules may be changed to 
one drop once a day in each eye. Dosages 
above one drop of 0.596 TIMOPTIC " 
twice a day generally have not been shown 
to produce further reduction in IOP. 


Because of diurnal variations in intraocular 
pressure, Satisfactory response to the 


once-a-day dose is best determined by 
measuring the intraocular pressure at different 
MSD times during the day. 
a BEALS e 
MERCK In patients with a history of severe cardiac disease, : 
DOHME pulse rates should be checked. 


For a brief summary of 
Prescribing Information, 
please seedollowing page. 





new 


for many patients—a significant Á 
advance for the reduction of elevated IOP | Y 


e in chronic open-angle glaucoma e 


nny i cna i an (TIMOLOL MALEATE | MSD) 


e in aphakic glaucoma 


e in some patients with secondary glaucoma OPHTHALMIC SOLUTION 
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CONTRAINDICATIONS: TIMOFTIC is contraindicated in patients who are hypersensitive to 
any component of this product. 
PRECAUTIONS: Should be used with caution in patients with known contraindications to 
systemic use of beta-adrenergic receptor blocking agents. These include bronchial asthma; 
sinus bradycardia and greater than first-degree block; cardiogenic shock; right ventricular 
failure secondary to pulmonary hypertension; congestive heart failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a history of severe cardiac 
disease, pulse rates should be checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be observed for a potential 
additive effect either on the intraocular pressure or on the known systemic effects of beta blockade. 
Sufficient clinical data have not been obtained to show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 
Pregnancy: TIMOPTIC has not been studied in human pregnancy. The use of TIMOPTIC in 
pregnant women requires that the anticipated benefit be weighed against possible hazards. 
Use in Children: Since clinical studies in children have not been done, TIMOPTIC is not 
recommended for use in children at tnis time. 
ADVERSE REACTIONS: Occasionally, signs and symptoms of mild ocular irritation have 
been reported. Slight reduction of the resting heart rate (mean reduction 2.9 beats/minute, 
standard deviation 10.2) has been observed in some patients. Local hypersensitivity reactions 
have occurred rarely. 
Note: TIMOPTIC has been used in patients with glaucoma wearing conventional (PMMA) e 
hard contact lenses, and has generally been well tolerated. TIMOPTIC has not been studied in 
patients wearing lenses made with materials other than PMMA. 
HOW SUPPLIED: 





d TIMOPTIC Ophthalmic Solution, 0.2596 
d TIMOPTIC Ophthalmic Solution, 0.596 
M S D Both are available in 5-ml plastic OCUMETER® Ophthalmic Dispenser with a controlled drop tip. 
MERCK J8TMOI (DC 7046004) 
SUE ANT For more detailed information, consult your MSD Representative or see full Prescribing Information. 
OHME Merck Sharp & Dohme, Division cf Merck & Co., INC., West Point, Pa. 19486. 
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less 0070 


less size 


less weight 
less cost 


Kowa gives you less of what you'd expect in a slit 
lamp. Portable and hand-held, the Kowa SL weighs 
only 314 Ibs. And at $1694, it's the least expensive slit 
lamp microscope currently available. But the SL's 
performance and capability put it in the same class as 
the heavyweights. It easily adapts to your patient— 
in or out of the examination room—and functions even 
in a fully-lit environment. Other features include: 





























e Office hanging stand (pictured) with 
automatic on/off control. 

@ Ideal for contact lens examination. 
@ Choice of three slit widths or lengths. 
e Built-in green and cobalt filters. 

e Built-in scale in .05 graduations. 

e Adjustable spot illumination. 

e Free from glare or reflection. 

e Optional hruby lens; joy-stick stand. 


Consider cost, convenience 
and capability 


. . . then call for details 
on the Kowa SL. 


Kowò Kowa Company. Ltd. TOKYO, JAPAN kerva AMERICAN CORP., New York, N.Y. 10001 


KA Ke 4 


..with the future in Sight 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C Philadelphia + New York * Bosten-* Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 
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- VIRA- 
(vidarabine 


~Ophthalmic 
ointment), 3% 






Son met E ah 
25 GRAMS & 
PARKE-BDAWIS 


Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
poen to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
ase. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic'or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 


= simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
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3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
*aract formation and progression of a bacterial or viral infection. 
* Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
‘teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 
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plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is. not known whether Vira-A is excreted in human milk. As a 
gereral rule, because many drugs are excreted in human milk, 
nursimg should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
viderabine have been conducted in mice and rats. 

Ir the mouse study, there was a statistically significant in- 
Crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
veh cle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
Simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other ferms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tionel seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 

ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 


of sclid and liquid petrolatum. UK 
PARKE-DAVIS 
Division of Warner-Lambert Company 
PD-JA-2320-1-P (5-78) Morris Plains, NJ 07950 
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A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX | 
VIRUS KERATITIS : 
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vidarabine ophthalmic ointment), 3% 
















Not only as effective but is also effective 

as IDU in treating in patients resistant or 
Herpes simplex virus hypersensitive to or 
keratitis... 


| intolerant of IDU* 
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es No. of inti Effectiv 
Clinical Evidence Subiects Description Respons 
Vira-A 81 Previously 70 subjects 
Controlled Trials untreated (865) .— . 
Vira-A 142 75% had been 101 subjects — . 
Uncontrolled Trials resistant or- (71%) ES S 
hypersensitive Tp 
to IDU 
NOTE: In the controlled and uncontrolled trials, 70 and 101 subjects, : : 
respectively, re-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative-free. 


*Data on file. Medical Department, Parke-Davis. 


Please s&e prescribing information on preceding page. PARKE-DAVIS | d E. 
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SYNEMED, INC. 


1215 Fourth St., Berkeley, CA 94710 415/526-5330 


Represented exclusively in Canada by AOCO LIMITED, 
P. O. Box 5500, 161 Bridge St. W., Belleville, Ontario K8N 5C6 
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Now your patient can examine his own visual fields, 
producing automatic records that are genuinely 
reliable and valid. The Fieldmaster® 101 is 
scientifically accurate. 


Model 101 offers continuous, precise luminance 
measurement of background and stimulus. All tests 
are truly comparable from time to time and from 
patient to patient. Ultra-silent shutter operation 
ensures reaction only to light stimuli, and patient 
controlled “speed-up” shortens test time. Your 
assistant can oversee the brief procedure. 


Simple, rapid control of duration, color, intensity, 
and interval minimize set up time. To retest a d 
particular stimulus element, flip the address 
switch, and make the check in seconds. Model 
101 R rechecks each missed stimulus for you 
autornatically. 


Model 101 PR offers programmability, as well as 
auto recheck. Select normal test function, or any 
of four other programs, to make a quick check 
of a specific region or function. 


] Please send me your Fieldmaster® Catalog. 
. ] Please have your representative contact me. 
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CLINICAL APPLICATIONS 
OF NEW DIAGNOSTIC PROCEDURES 


March 8, 9, 10, 1979 


Anatole Hotel ^ Dallas, Texas 


PURPOSE 
The multitude of new ophthalmological diagnostic tests now available is a sgurce of great 
confusion to many practitioners. The goal of this program is to present a meeting which 
will explain these tests as simply as possible and suggest a logical approach to their 
utilization. 


FACULTY 
Eliot Berson, M.D., Boston Richard Lewis, M.D., Ann Arbor 
Alan Bird, M.D., London John R. Lynn, M.D., Dallas 
Frederick Blodi, M.D., lowa City Ronald Michels, M.D., Baltimore 
Peter Bringewald, M.D., Dallas Karl Ossoinig, M.D., lowa City 
Devron Char, M.D., San Francisco John Sheets. M.D., Odessa 
Steven Charles, M.D., Memphis William Snyder, M.D., Dallas 
D. Jackson Coleman, M.D., New York Richard Srebro, M.D., Dallas 
Edward Cotlier, M.D., New Haven Gerald Tennant, M.D., Dallas 
Victor Curtin, M.D., Miami Clement L. Trempe, M.D., Boston 
Gary Fish, M.D., Dallas Albert Vaiser, M.D., Dallas 
Dwain Fuller, M.D., Dallas George Weinstein, M.D., San Antonio 
William Hutton, M.D., Dallas Lorenz Zimmerman, M.D., Washington D.C. 
TOPICS 


Presurgical Evaluation of Eyes with Cataracts and Other Opaque Media: ultrasonography, 
bright-flash electroretinography, visually evoked potential, laser interferometry, standard 
retinal function tests 


Tumor Evaluation and Management: fluorescein angiography, ?*P, ultrasonography, 
tumor skin testing, aqueous enzymology, enucleation —pros and cons 


Diagnosis and Management of Hereditary Fundus Disease: electroretinography, electro- 
oculography, dark adaptation, visually evoked potential, fluorescein angiography, genetic 
counseling, metabolic concepts 


PROGRAM DIRECTORS 
Doctors Vaiser, Snyder, Hutton and Fuller 


SPONSORED BY 

Retina Service, Presbyterian Hospital of Dallas 

Retina Foundation of the Southwest 

Ophthalmology Department, the University of Texas Health Science Center, Dallas 


ACCREDITATION 
18-credit hours in Category 1 of the Physician's Recognition Award of the AMA 


FEE 

$250.00 

$125.00 (Residents with leiter from Department Chairman) 

This fee includes the scientific program, 2 evening activities (private viewing of POMPEII 
AD 79 EXHIBIT at the Dallas Museum of Fine Arts with hors d'oeuvres, and a Texas 
barbecue), and 2 luncheons. 


Spouses program includes POMPEII EXHIBIT, Texas barbecue, and special daily activi- 
ties—$75.00 


For further information please write or call: A. Webb Roberts Center for Continuing 
Education, 3500 Gaston Avenue, Dallas, Texas 75246 (214) 820-2317 


For registration make checks payable to A. Webb Roberts Center 


Extra tickets for the POMPEII evening are available in limited quantities. 
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... lathe cut and hand polished to unsurpassed 
standards from Perspex CQ by craftsmen well versed in 
the art of micro optics . . . the only proven process for 
your exacting procedure. 


IAS Intermedics 
Intraocular Inc. 


*Intermedics Intraocular Inc. 1978 
P.O. Box 617, Freeport, Texas 77541 
WATTS 1-(800)-231-2330 / 231-2331 
in Texas (713)-233-8611 
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CAUTION: Investigational Device. Limited by United States law to Investigational use 
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KRESGE EYE INSTITUTE 
of Wayne State University 
and 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE, 
DEPARTMENT OF OPHTHALMOLOGY 


are pleased to announce a 


SYMPOSIUM ON GLAUCOMA SURGERY 
honoring 
H. SAUL SUGAR. M.D. 


May 17-18, 1979 
Detroit Plaza Hote’ 
Renaissance Center 

Detroit, Michigan 


PROGRAM DIRECTOR: Dong H. Shin, M.D. 
CO-DIRECTORS: Maurice Croll, M.D., & Robert S. Jampel, M.D., Ph.D. 


GUEST FACULTY 


Hugh Beckman, M.D. Samuel D. McPherson, Jr., M.D. 
John G. Bellows, M.D., Ph.D. Irvin P. Pollack, M.D. 

A. Robert Bellows, M.D. Harold G. Scheie, M.D. 

Max Forbes, M.D. Bernard Schwartz, M.D., Ph.D. 
Miles A. Galin, M.D. H. Saul Sugar, M.D. 

John Hetherington, Jr., M.D. David M. Worthen, M.D. 


Yoshiaki Kitazawa, M.D. 
Marvin L. Kwitko, M.D. 
Paul R. Lichter, M.D. 
KRESGE EYE INSTITUTE FACULTY: 
John W. Cowden, M.D.; Karni W. Frank, M.E.; Robert N. Frank, M.D. 
Robert S. Jampel, M.D., Ph.D.; Garron Klepach, M D.; Dong H. Shin, M.D., Ph.D. 
Harold Weiss, M.D. 


REGISTRATION FEE: $150.00 (includes coffee breaks, luncheons and banquet) Residents in training: 
$100.00. 


BANQUET honoring H. Saul Sugar, M.D., May 17, 1979: Ne additional fee to registrants; guests of 
registrants and interested Ophthalmologist NOT registered for the program are invited to attend 
the banquet. FEE: $30.00. 


HOTEL: A block of rooms have been reserved for participants at the Detroit Plaza Hotel, Renaissance 
Center, Detroit, MI 48243. (313) 568-8200. Our special rates are $40.00, for singles and $50.00, 
for doubles or twins. You must mention this Wayne State University program. MAKE YOUR 

: RESERVATIONS EARLY. 
INFORMATION: For further information please contact Mr. Bud Prieur, Division of Continuing Medical 
Education, Wayne State University School of Medicine, 1206 Scott Hall, 540 E. Canfield, 
Detroit, Michigan 48201 (313) 577-1180. 


TO REGISTER: Make check payable to WAYNE STATE UNIVERSITY. Mail to the above address. 


Exhibitors Welcome: Please contact Mr. Prieur. 
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Its Elect E nic. 


BeVAT" is not just faster: It is better. 


This is the first visual acuity testing system using electronic 
video displays and controls. Not only is it brighter and 
sharper than charts or projectors, it has a microprocessor 
that does wonders for productivity, accuracy, 
and convenience. 


© 1978 Codman & Shurtleff, Inc. *Tradema 
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- —— Yow patient's display. B-VAT’s character displays are 
- — exceptionally sharp, bright, and precisely proportioned. They 
can't be memorized, because random combinations may be 
generated each time a display goes up. Successive lines al- 
ways have completely different characters. You can es-ablish 
acuity, in Snelling increments or in increments of five, all the 
way from 20/10 to 20/400 (for the first time a low-vision 
patient's acuity can be closely determined). 

The display can be set up at any viewing distance beween 
10 and 20 feet, with the letter sizes adusted 

accordingly. A duo-chrome test is built in. 





Your control console. You have your own display showing exactly 
what the patient sees and a control console. That means you 
can face the patient normally and watch his actions while 
simultaneously selecting displays and monitoring them. 

You select characters and lines ins:antly at the touch 
of a button. No waiting for slides to advance, no lens 
cleaning or bulb replacement. 

Patient acuity threshold is established quickly using 
B-VAT’s zoom control: A 20/15 letter grows in incre- 
ments of five automatically until the patient recognizes it, 
at which point the size is displayed in lighted numbers 
on your coatrol panel. 

No neec to stop and record test results. They can be 
stored in E*VAT's = 
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“memory” and in- CE 
stantly recalled for 
recording. 

B*VAT is a better 
idea whose time 
has come. it does 
everything the stan- 
dard test requires, |. 
only faster more ac- 
curately, and with 
unprecedented 
convenience. 

Two good looks ETE 
will convince you. Mail the coupon or call us and 
we ll arrange a demonstration. 800-225-0462. 
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C Please call me to arrange a demonstration 
of B-VAT. 
O Please send me more information. 


Name 
Address 
Zip 
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Mentor Division of Codman, Randolph, Mass. 02368 
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Announcement of the 
| NINETEENTH ANNUAL 
-INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING 


e MARCH 29-30, 1979 


Immediately preceding New Orleans Academy Meeting 
Topic—“Cornea”—March 31-April 4, 1979 


NEW ORLEANS 


Sponsored by 


THE RUDOLPH ELLENDER MEDICAL FOUNDATION 


A.M.A.—approved as 


Continuing Medical Education Program 
(Sixteen Hours Credit in Category 1) 


PLACE: 


TUITION: 


FACULTY: 


TOPICS: 


Pre-Course 
Basic Lectures: 


Basic Lectures: 


Post-Course 
Modification 
seminar: 


For further information contact: 


Fairmont Hotel, New Orleans 


$195.00 (Please make check payable to Rudolph 
Ellender Medical Foundation) 


JAMES V. AQUAVELLA, M.D., Rochester, New York 
ROBERT F. AZAR, M.D., New Orleans 

JOS. A. BALDONE, M.D., New Orleans 

H. DWIGHT CAVANAGH, M.D., Atlanta, Georgia 
OLIVER H. DABEZIES, M.D., New Orleans 

MILES H. FRIEDLANDER, M.D., New Orleans 

G. PETER HALBERG, M.D., New York City 

JACK HARTSTEIN, M.D., St. Louis, Missouri 
RICHARD J. HESSE, M.D., New Orleans 

PAUL R. HONAN, M.D., Lebanon, Indiana 
GEORGE H. JONES, M.D., Baton Rouge, Louisiana 
HERBERT E. KAUFMAN, M.D., New Orleans 

IAN MACKIE, M.D., London, England 

KEITH F. MORGAN, M.D., New Orleans 

WHITNEY G. SAMPSON, M.D., Houston, Texas 


Conventional hard contact lenses, hydrophilic soft 
gel lenses, silicone lenses, oxygen permeable hard 
contact lenses, aspheric, bifocal and variable focus 
lenses, intraocular lens implants, keratophakia and 
keratomileusis. 


4 hours on the basics of hard and soft contact 
lens fitting on Wednesday afternoon, March 28, 
1979—Additional tuition $35.00 


By Industry—no additional fee, Thursday and Fri- 
day evenings, March 29-30, 1979. 


Saturday, March 31st—8:30 a.m.—12 noon—Hard 
Lens Modification 

Course with audience participation—Limit 36 Per- 
sons—Additional tuition $35.00. 


JOS. A. BALDONE, M.D. 
ROOF, DELTA TOWERS, 1732 CANAL ST. LADIES DAY ACTIVITIES: 


NEW ORLEANS 70112 USA 
PH: (504) 524-9729 


GARDEN DISTRICT TOURS 


SPECIAL CONVENTION HOTEL RATES 


USUALLY FRENCH QUARTER AND 






brand of IN 
gentamicin sulfate, U.S.P. 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye. 
Each mi. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 
tive. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci; and Diplococcus pneumoniae. The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa. 
indole-positive and indole-negative Proteus species, Esche- 
richia coli. Klebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyatius (Koch- 
Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures. 

INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components. 

WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 


the eye. 

PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 

GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day. 

HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-ml. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment—Sterile, %-ounce 
tube, boxes of one and six. Store away from heat. 


10082900 
NOVEMBER 1973 


For complete details, consult package insert or literature 
available from your Schering Representative; or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. 


1. Staphylococcus sp. 
2. Streptococcus sp. 
3. H. influenzae 

4. H. aegyptius 

5. M. lacunata 

6. Neisseria sp. 

7. Proteus sp. 


8. P. aeruginosa. 
cenah strains) 
9. E.coli 
10. A. aerogenes 


11. K. pneumoniae 
19. D. pneumoniae 





Schering Corporation 
Kenilworth, N.J. 07033 


$WN/-1390 RI 








Each ml. or gram contains c sel sulfate equivalent to 3.0 mg. gentamicin. 
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UNIVERSITY EYE CLINIC ——- 
ZURICH /SWITZERLAND 


FIRST INTERNATIONAL MEETING 
ON AUTOMATED PERIMETRY 
SYSTEM OCTOPUS 
APRIL 6/7, 1979 


Lecturers: H. Bebie, Berne 
F. Fankhauser, Berne 
G. Greite, Munich 
E. Greve, Amsterdam 
P. Gruber, Zurich 
E. Haefliger, Zurich 
O.E. Lund, Munich 
K. Richardson, Houston 
W.0. Sass, Niagara Falls 
U. Schmid, Basle 


Sell correcting needle 
finds position, depth 


Effective destruction of 
papilla within 
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PERMA TWEEZ' ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes, itself when current flows. No-puncture safety feature 


also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 
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G. Spaeth, Philadelphia 
G. Zuhlke, Zurich 


This meeting will present an introduction into computer 
perimetry with the fully automatic Octopus. The most 
recent developments in this field will be discussed. Clinical 
cases as analysed by the Octopus computerized perimeter 
will be presented. In addition, a practical introduction will 
be offered. 


Registration fee: Sfrs. 180.— 


Deadline: February 28, 1979 
For information please write to: 


UNIVERSITY EYE CLINIC, Prof. Dr. R. Witmer, "Perimetry- 
Meeting", Ramistrasse 100, 8091 Zurich/Switzerland 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


O Invoice after 30 days 
O Check enclosed 


30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-106 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


$22.95 


Assistants Sfrs. 90.— 


DR. 








ANNOUNCING THE THIRTY-FIRST ANNUAL CLINICAL CONFERENCE 
CHICAGO OPHTHALMOLOG!CAL SOCIETY 
May 25 & 26, 1979 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 


“Disciform Degeneration in the Young" 
"A Treatment Trial for Disciform Macular Degeneration" 


Alan Bird, M.D. 
London, England 


Anthony Bron, M.D. 
Oxford, England 


Stuart Brown, M.D. 
Pittsburgh, Pennsylvania 


“Infections of the Outer Eye" 
“The Treatment of Congenital Cataracts” 


“Marginal Ulcers of the Cornea” 
“Corneal Complications of Cataract Surgery and IOL 
Implantation" 


Jose Cunha-Vaz, M.D. 
Coimbra, Portugal 


August Deutman, M.D. 
Nijmegen, The Netherlands 


Stuart Fine, M.D. 
Baltimore, Maryland 


Steven M. Podos, M.D. 
New York, New York 


"New Methods of Clinical Examination of the Retina" 
"Recent Advances on the Management of Diabetic Retinopathy" 


“Current State of Intraocular bens Implantation in The Netherlands" 
"The Retina and Intraocular Lens Implantation" 


"Recognition of Occult Neovascular Membrances in the Fundus" 
“Peripapillary Disorders Affecting Macular Function" 


“Open-Angle Glaucoma —When to Treat" 
"New Drugs for the Treatment of Open-Angle Glaucoma" 
“Management of Difficult Glaucoma Cases” 


Bruce Spivey, M.D. 
San Francisco, California 


“Enucleation: A Remaining Challenge” 
“Strabismus: Factors in Anticipating Its Occurrence” 


LUNCHEON: QUESTION AND ANSWER PERIODS 
‘Intraocular Lenses and Anterior Segment Surgery" 
"Macular and Retinal Diseases; Glaucoma" \ 
Anthony Bron, M.D., Oxford England Stuart Brown, M.D., Pittsburgh, Pennsylvania August Deutman, M.D., Nijmegen, The Netherlands 
Alan Bird, M.D., London, England Jose Cunha-Vaz, M.D., Coimbra, Portugal Stuart Fine, M.D., Baltimore, Maryland Steven M. Podos, M.D., New York, New York 


THE THIRTY-FIFTH ANNUAL GIFFORD MEMORIAL LECTURE 
BRADLEY SPRAATSMA, M.D., LOS ANGELES, CA 

Friday, May 25, 1979 

11:30 A.M. 


REGISTRAR: M. P. SCHULZ 
FEE: $150 5307 North Delphia Avenue 
Chicago, Illinois 60656 

Phone: 693-6553 
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There's mor 
than meet 
Ihe ey 


.. with the Kowa hand-held | 
Applanation Tonometer. | 


Like the cost, for example. At $675, the new HA-1 
applanation tonometer is priced lower than any 
comparable instrumentation . . . without 
sacrificing performance. 











Hand-held and portable, the HA-1 operates on the 
basis of the Goldmann principle: a well-balanced 
applanation prism is brought into contact with the 

subject’s corneal surface. Two batteries in the handle 
provide illumination bright enough for critical 
measurement; the sturdy headrest guarantees stability. 

And the HA-1 was designed for use ona seated or 

reclining patient... . in or out of the examination room. 


The new HA-1 is portability and performance (and an 
ideal companion to the Kowa regular or zoom slit lamps) 
. at the lowest price. Call or write for details 

and specifications. 
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456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 : 
eC C Philadelphia + New York « Boston * Los Angeles * Chicago * Houston « Atlanta - Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall, PA - 
..with the future in sight 
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brand of 


IDOXURIDINE 








| use 


The Standard 
for Herpes Simplex 


Keratitis 





STOXIL 


IDOXURIDINE 


Ointment 0.5% 





|& 

i2 

4 $] Ee 

RE Sme socom 

| ~ i ae 4 ‘OPHTHALMIC SOLUTION 

EA Stoxil” | ". 
dic ESL, 


; Us ue 


| French Labs. 
J mathKiine Corp., Phils. PE wt 
ton c 
ep te ~ j 


‘Effective for Epithelial Lesions or 
an Adjunct in Stromal Lesions 


‘Choice of Dosage Forms for 


Patient Convenience 
-Lower Cost than ara-A* 


*Based ôn manufacturer's suggested list prices. Check your local pharmacy for actual patient cost. 


Solution 01% 


Defore prescribing, see complete pre- 
scribing information in SKGF literature or 
PDR. The following is c brief summary. 


Indication: Herpes simplex keratitis (topi- 
cal use only). 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Warning: Administer with caution in 
pregnancy or women of childbearing 
potential. Malformatians were reported 
in one study in rabbits when idoxuridine 
was instilled in the eyes of the dams; a 
subsequent, more detailed study in 
rabbits showed no such effects, even at 
substantially higher dosages. 


Precautions: If there is no response in 
epithelial infections after 7 or 8 days, other 
therapy should be considered. Recom- 
mended frequency and duration of 
administration should not be exceeded. 
Not effective in corneal inflammations if 
herpes simplex is not present. Boric acid 
should not be used cancomitantly. To in- 
sure stability is maintained, the solution 
should not be mixed with other medica- 
tions. 


Adverse reactions: Occasionally, irrita- 
tion, pain, pruritus, inflammation, or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a 
manifestation of the infection), corneal 
clouding, and stippling of the corneal 
epithelium have been observed. 


Supplied: 0.1% Ophthalmic Solution (1 
mg./ml.) in 15 ml. bottles with dropper; 
0.5% Ophthalmic Ointment (5 mg./ 
gram) in 4 gram tubes. 


Smith Kline &French Laboratories 
Philadelphia, Pa. 


SKS&F 


c Smipiline company 
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PRESBYTERIAN HOSPITAL OF FACIFIC MEDICAL CENTER 
ANNUAL POSTGRADUATE CONFERENCE 


June 14, 15, 15, 1979 
Golden Gateway Holiday Inm (Free Parking) 
San Francisco 


| HIGHLIGHTS OF 
MODERN 
OPHTHALMOLOGY 


Cataract surgery: new techniques; intraocu ar lenses 

Diagnosis and treatment of macular disease 

Ophthalmic endoscopy 

Glaucoma: new methods in diagnosis and treatment 

Advances in the treatment of ocular infection 

Up-to-date information on fluorescein, vitreous surgery, and malpractice 
New and rediscovered techniques in strabismus 

Modern treatment of corneal disease 

Cryosurgery for lid problems 

Plastic surgery: new techniques 


FACULTY 

Gilbert W. Cleasby, M.D., Chairman John L. Norris, M.D. 
Jerome W. Bettman, M.D. Alan B. Scott, M.D. 

John C. Cavender, M.D. Bruce E. Spivey, M.D. 

Byron H. Demorest, M.D. Robert L. Stamper, M.D. 
Wayne E. Fung, M.D. William B. Stewart, M.D. 
Kenneth J. Hoffer, M.D. David W. Vastine, M.D. 
Leonard J. Martin, M.D. Robert G. Webster, Jr., M.D. 


Sp pai een a tdci song pep ogg es ee Le 
Category A credit for the American Medical Association Physician Recognition Award and the 
California Medical Association Physician Certification Program in Continuing Medical 
Education. (16 hours credit) 


SKS 
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REGISTRATION 
C Highlights of Modern Ophthalmology (fee $225.00) 
[] Residents and Fellows (fee $100.00) 
June 14-16, 1979 


Name 


ne m RR E T RN E s i QE D o D gti snp re ts oe e E RS ERR 


M.D. 
Name 


(As you wish it on your badge) 
Address 


a DEM MC MM C n ———————— IEEE d QU NE NN 


Number Street 


City | State Zip Code 


Check made payable to PACIFIC MEDICAL CENTER shoulc accompany this application to: 
Continuing Education 
Pacific Medical Center 
P.O. Box 7999 
San Francisco, CA 94120 





The world of ophthalmic surgery in one remarkable volume: 


The Atlas of 
and Related Anatomy 





Here unquestionably is one of the most comprehen- Considering these factors, the $88.00 prce for this 
Sive Dooks on eye surgery in existence: A monu- 9" x 13" case-bound leatherette-cover book is ex- 
mental resource and reference work with detailed tremely modest. 

descriptions of surgical procedures, invaluable not The Atlas of Eye Surgery and Related Anatomy is 
only to the resident but to the accomplished micro- truly a work of art and will probably become a stan- 
surgeon as well. The book is edited by Frederick H dard piece in every ophthalmologist's reference and 
Davidorf and illustrated by Donald A. Keller. The 10 resource library. To order YOUR copy now retürn 


authors, among whom are William H. Havener and 
Richard H. Keates, are academicians as well as clini- 
cians and are highly recognized in their respective i 
subspecialties. Step by step, the edition describes 
cataract, glaucoma, corneal, retinal, vitreous, | Ophthalmology Illustrated 
strabismus, lacrimal and lid surgery. Each major sec- A Division of Keller Publishing Co. 

tion is preceded by a concise review of the relevant PO Box 2566, Columbus, Ohio 43216 
surg:cal anatomy — an essential element frequently 
omitted in today s volumes. 


The Atlas of Eye Surgery and Related Anatomy is 
what an atlas should be above all else: Graphic. Its 


the coupon below. 


Please send me... . .copies of The Atlas of 
Eye Surgery and Related Anatomy at $88.00 each, 
postpaid. {ln Ohio add 496 sales tax) 

O My check or money order in the amount of 


| 
| 
| 
| 
pages (approximately 300) are replete with perhaps | $ is enclosed. 
some of the most extraordinary illustrations ever to | r1 Bill me 
appear in a surgical atlas — over 400 in all. These: | | 
hitherto unpublished anatomic drawings which are 
thi result of Os e histological research, actually | Name 
a@vance the state of the art of ophthalmic illustration. | 
Unlike line oe they combine line techniques | Address 
with airbrushed tonal values. The result is a startling 
new realism which provides fresh insights and per- — | City 
spectives. | 
In view of the specialized nature of the contents and | State Zip Cade 
the exceptional production qualities of the Atlas, a 
very limited number of volumes have been printed | O Resident! O Full Time Faculty D Practicing 
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. TEST SYSTEM 





VERSATILE: A single instrument 
records both the EOG and the ERG. 

In ERG mode, switch -selectable 
recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
expands system capability to include 
visual evoked responses (VERs) and 
low-level ERGs (eg., with eyelid rather 
than contact lens electrodes). Both 
ERG /EOG and averager are available 
in either single- or dual-channel 
versions. Also available is a complete 
selection of accessory instrumentation, 
including stimulators, electrodes, and 
monitor oscilloscope. 


OS STIM 


LEFT 
OCCIP Baia eee 


RIGHT 
OCCIP 





1. ERG from normal dark-adapted 
eye. Above: "Normal" mode; Below: 
"OSC" mode, gain increased. In 
“OSC” mode the response is filtered 
to emphasize the oscillatory 


potential. 
L) 


2. Visual evoked responses 
recorded from right and left occiputs 
(dual channel system). The patient 
has an optic chiasm lesion. 


ACCURATE: ERG and VERiresponses 
are stored in digital memoryto achieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls allow technical personnel to 
obtain high-quality records with 
minimal training. All responses are 
plotted at relatively slow paper speed 
to create compact records. Repeated 
activation of playback swtch makes 
multiple copies of stored ERG or VER 
waveforms for teaching, reporting and 
multiple filing. 


VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 





OD STIM 
— P Y , 4 
V 


f— 





3. ERG ecorded from lower eyelid 
with everaging. "N"s at left of traces 
indicate ‘Ne number of responses 

averaged. 


BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase of a 
complete ERG system, trained 

Life- Tech medical instrumentation 
specialists will provide on-site 
installation and operator instruction. 

All Life- Tech instruments are backed 
by a nationwide service center network 
supported by a comprehensive factory 
service department. 


For additional information, call or 
write: 


Life-Tech 
Instruments, Inc. 


BOX 36221 - HOUSTON. TEXAS 77036 - (713) 783-6490 





NORMAL 


RETINITIS PIGMENTOSA 


a ee eee 1 
O 50 100 150 200 
MSEC 


4. Above: normal EOG with 
light-peak /dark-trough ratio of 2.4. 
Below: abnormal EOG in retinitis 
pigmentosa with light-peak | dark- 
trough ratio of 1.0. (EOG mode, 0.5 
mm chart speed). ? 






Ng 
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...FOR PROFESSIONAL RESULTS 


Your patients place their trust in your | 
professional competence. You rely on the 1 
capabilities of your instruments to aid you in F 
diagnosis and treatment. 

The BAUSCH & LOMB Keratometer, the Model 
70 Vertometer, the Greens' Refractor, the 
Copeland Streak Retinoscope and the 
AUTO-PLOT Projection Tangent 
Screen are among the products 

that have established the Bausch & 
Lomb reputation for unexcelled 
quality and dependability during 
over 80 years of ophthalmic 
instrument manufacturing. 

For detailed product information 
use the coupon below. 
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J BAUSCH & LOMB 





Scientific Optical Products Division 
Dept. 6606 
1400 N. Goodman Street 
Rochester, NY 14602 
4 
^ 
In Canada 4 
Bausch & Lomb Canada, Ltd. SOPD 
2001 Leslie Street A 
Don Mills, Ontario, Canada M38 2M3 4 
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These dry-eye patients all have the same problem: 


Hypertonic tear film 





The subclinical pen 





The Kes patient | The Solini. over 40 


m Complains of itching, dryness m Complains of scratchy. gritty am Complains of itching and 
and constant discomfort. feeling. burning, but presents no 
m Typical signs include mucin m Some clinical signs may be clinical signs. 
strands, tear-film debris and present, such as decreased 
corneal staining. tear-film volume. 





ofears 
can help them all 


Yes, all. You may already know that Hypotears tonicity? When that hypertonicity is corrected, 
is the only artificial tear that can correct the the symptoms are normally alleviated. 
hypertonic state’ associated with 

severe KCS. But did you know that STERILE «ra ite donna, nl € d 
Hypotears is also effective for NDC 0058-0130-15 eye, remember HGe ie the ai 
Tomi dal, sabe = symp- artificial tear that corrects the hyper- 
vam ee baie v i 9 ge, tonic state associated with dry eye, 
MODI edi 9 d ev ad whatever the etiology. Regardless 
SOOM NOTIN TRACKS 2 | of severity, Hypotears can help 

It’s true. Recent research | them all. 

suggests that virtually all dry- — Zt. isos | Moisturizing 


eye symptoms are associated .. Eye Drops E t TM 
with some degree of hyper- e bs fl oz (15 mi) ypo ears 
» eU Moisturizing Eye Drops 


The one to recommend exclulivety 
for all your dry-eye patients. 











MOISTURIZING EYE DROPS . 





nea 


SMITH, MILLER & PATCH 


Division Cooper Vision P.R. Inc. 
9 San German, Puerto Rico 00753 





4. Gilbard JP, Farris oe Santamaria J: Osmolarity of tear 
microvolumes in keratoconjunctivitis sicca. 
Arch Seidel 96: 677-684 (1978). 

2. Ibid. 





3lst ANNUAL 


WILLS EYE HOSPITAL CLINICAL CONFERENCE 
Oram R. Kline, Jr., M.D., Chairman 


March 1-2-3, 1979 
Marriott Hotel City Line Avenue Philadelphia, Pa. 


Bedell Lecturer 
Norman S. Jaffe, M.D. 
Miami, Florida 


SYMPOSIA 
INTRAOCULAR LENSES EXTENDED WEAR LENSES 
Visual Results & Complications Kenneth Michaile, M.D., Moderator 
Norman S. Jaffe, M.D., Moderator Antonio Gasset, M.D. 
Turgut Hamdi, M.D. G. Peter Halberg, M.D. 


Oram R. Kline, Jr., M.D. Jack Hartstein, M.D. 
Steven P. Shearing, M.D. Harold Stein, M.D. 


John H. Sheets, M.D. 


WORKSHOPS 
Contact Lenses Malpractice Retina 
Cornea Neuro-Ophthalmology Strabismus 
Glaucoma Oculoplastic Uveitis 
Intraocular Lenses Refraction Vitrectomy 


A special PARAMEDICAL WORKSHOP is planned for Ophthalmic Assistants on Saturday, March 3, 1979 
from 9 a.m. to 12 noon. 


REGISTRATION INFORMATION 

Registration Fee: $85.00 for practicing Ophthalmolog sts 
$25.00 for Residents & Fellows 
$10.00 for Paramedical Personnel 


For futher information contact Jeanne L. Kiska, Con“erence Coordinator. 4132 Markland Street, Philadelphia, Pa 19124 


no refunds after February 15, 1979 





Caution: Limited by Federal Law to 
Investigational Use. 


Physicians Dispensing Corporation 


is an affiliate of IOLAB Corporation. 


© IOLAB Corporation 1979 


Repeat 
Performanc 


UMEERE To eT ea TH C 
IOLAB injection molded int 
ocular lenses remain " 
uniform in their exacting 
specifications. 


With twenty years experie 
in precision optics, |OLAB 
can guarantee every lens. 
Each lens has high optical 
resolution and accurate 
diopter power identificatio 
(within a quarter diopter). 


Consistency you can depe 
on, time after time. 


[0] W Ye intraocular lenses a 
distributed by Physicians 
Dispensing Corporation. Fi 
more information please c 
714 594-2625 

Toll Free in California: 

800 472-7813 

Toll Free: 800 854-1761 


CORPORATION 
The Precision Optics Peo 





Brown Medical School 


Vitrectomy Symposium and Workshop 
(Anterior Segment Emphasis) 
june 1st and 2nd, 1979 Providence, 
Rhode Island 


Guest Faculty 
Ron G. Michels, M.D. Wilmer Institute 
Gholam A. Peyman, M.D. Illinois Eye & Ear Infirmary 
James E. Puklin, M.D. Yale-New Haven Hospital 
Taylor R. Smith, M.D. Massachusetts Eye & Ear Infirmary 


Live and Animal Surgery Limited Enrollment 
16 CME credits Tuition $350.00 
Symposium only 12 CME credits Tuition $100.00 


Optional Weekend Newport, Rhode Island 
Mansion and Oceanside Festivities 


Contact: Mrs. |. Owens 
Brown University 
Office of CME 
Box G 
Providence, Rhode Island 02912 
(401) 863-3337 





FIFTY-SECOND ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 17 and 18, 1979 


——— —— =*= —— 
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This compilation of articles and memoranda is geared to 
further ycur understanding of your role in regard to: your 
nursing hame patients; their families; and the nursing home 
staff. Published by the American Medica! Association, The 
Medical Director in the Long-Term Care Facility is the 


only book of its kind. 


The Table of Contents inciudes: 


e Doctor's Role in the Nursing Home 
* Medical Direction in Long-Term Care Facilities 
e Role Relationships of the Medical Director 
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| Expand Your Horizons | 


Nursing Home Patients - 









VM Du 


E | "EP af . L6 
AR c unicos. nz unitas ^ - aa rii 








MARRIDTT'S ESSEX HOUSE e The Role of the Physician in Long-Term Care : 

NEW YORK CITY Facilises—The Administrator s Viewpoint : 

tolto e Federal Regulations and Proposed Duties for the E 

«ANTERIOR SEGMENT SURGERY" Medical Director in the Skilled Nursing Facility 3 

NEW TECHNIQUES e The Nursing Home's Medical Director— ^ 

CONTROVERSIES A New Breed of Mentor 4 

COMPLICATIONS 4 

SPEAKERS The Medical Director in the Long-Term Care Facility 3 

Va yi PME 2» E PU USO MD: should hetp you to meet the nursing home problems which j 

ARTHUR BORUCHOFF, M.D. - GERALD B. KARA, M.D. you encounter. Use the coupon to order this valuable E 

.B , M.D. ARLES D. KELMAN, M.D. : 2 

JAMES E. BURRIS, M.D. JOSEPH H. KRUG, M.D. compendium today. E 

JORGE N. BUXTON, M.D. GERARD R. LABAY, M.D. b. 

FRANCIS E. CANGEMI, M.D. ALFRED LACHTERMAN, M.D. $3.50 E 

C. FRANK CHAMBERS, M.D. VIRGINIA LUBKIN, M.D. : $ 
NORMAN C. CHARLES, M.D. RICHARD PETRELLI, M.D. E 

0 ONTO, 43 odes B foe ee et eee 128 
TIBOR C. FARKAS, M.D. JOHN H. SHEETS, M.D. ı Order Dept./OP-22 A S/d | e 

MNT. den | e eed T. sag tal =p ! — American Medical Association E 

G. PETER HALBERG, M.D. RICHARD C. TROUTMAN, M.C. 535 N. Dearborn/Chicago, IL 60610 | 

a E. HAMMER, M.D. ROBERT C. WELSH, M.D. i. : Bay ee Noi A IDEE 3 

r , i ease sen copyties) o $ l a 
ea s bip ced s: d E EE | TOR IN THE LONG-TERM CARE FACILITY,OP-22, at f — 

egistration Tee: a uncneons an inner included — wi I : J 

spouse (Dinner) $175.00). Residents: $50.00 (Luncheons ard ros sach. Enclosed is $ ——. payable to the i a 

Dinner included—with spouse (Dinner) $75.00. $ a 

For registration and further information, please write: | Ka i 1 

I l E 

Jane Stark, Conference Registrar i i 3 

New York Eye and Ear Infirmary À Address a 3 
310 East Fourteenth Street I I 3 

New York, New York 10003 |  City/Stste/Zip E 
I aha 











PENT ETE Fe PO ne ee 


 Eyedrops, 
not teardrops 





Phospholine 
lodide 
(ECHOTHIOPHATE IODIDE 

FOR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


The emotional impact of accommodative esotropia ona 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
0125% instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...Ifthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so tha near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 

If corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
stead of bifocals. 

If surgery is necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 
deviation. 





— BRIEF SUMMARY 





V v 






(For full prescribing information, see package circular) 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- 
itor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to tbe possibility 
of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnaficy: Safe«use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira- - 
tion of the neonate 

2. Succinylcholine should be.administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis, becauseof possible adverse additive 
effects 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy-shou!d be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a ! 
minute or two following instillation to minimize drainage into the : 
nasal chamber with its extensive absorption area. The hands I 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if ^ 
salivation, urinary incontinence. diarfhea, profuse sweating, VU 
muscle weakness, respiratory difficulties, or cardiac irregularities — — 
occur 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- r N 
posed to carbamate or organophosphate type insecticides and Y 
pesticides (professional gardeners, farmers, workers in plants : 
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manufacturing or formulating such products, etc.) should be A 
warned of the additive systemic effects possible from absorption :3 
of the pesticide through the respiratory tract or skin. During " 


periods of exposure to such pesticides, the wearing of respiratory — — 
masks, and frequent washing and clothing changes may be L 
advisable ; 

6. Anticholinesterase drugs should be used with extreme a 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial "$3 
infarction, epilepsy, parkinsonism, and other disorders that may — 
respond adversely to vagotonic effects EM. 

7. Anticholinesterase drugs should'be employed prior to i 
ophthalmic surgery only as a considered risk because of the ^ 
possible occurrence of hyphema 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detachment v 
Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE : 
has not been established, retina! detachment has been reported  - 
in a few cases during the use of PHOSPHOLINE IODIDE in adult 
patients without a previous history of this disorder. 2 

2. Stinging, burning, lacrimation, lid muscle twitching, i 
conjunctival and ciliary redness, browache, induced myopia with — 
visual blurring may occur. "m 

3. Activation of latent iritis or uveitisrmay occur. 3 

4. Iris cysts may form, and if treatment is continued, may EC 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrin« upon discontinuance of the Bi 
medication, reduction in strength of the drops or frequency of 2 
instillation. Rarely, they may rupture cr break free into the o: 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals. ^ 

6. Lens opacities occurring in patients under treatment for E. 
glaucoma with PHOSPHOLINE IODIDE have been reported ; 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany e 2 
clinical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- F 
ing a sympathomimetic mydriatic such as phenylephrine. A 
Overdosage: Antidotes are atropine, 2 mg parenterally: SN 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg per kg - 
intravenously; artificial respiration should be given if necessary.* i 
How Supplied: Four potencies are available. 1.5 mg package A 
for dispensing 0.0396 solution; 3.0 mg package for 0.0696 è 
solution; 6.25 mg package for O 125% solution; 12.5 mg 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporatedfto y 
adjust pH during manufacturing), cherobutanol (chloral deriva- b 
tive), mannitol, boric acid and exsiccated sodium phosphate. j 


The Ophthalmos Division a 
AYERST LABORATORIES di 
New York, N.Y. 10017 7742 b 
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| THE *SUPERCOURSE" FOR 1979 
| FOURTH ANNUAL SPRING FIESTA OPHTHALMOLOGY SEMINAR 


INTRAOCULAR LENSES, 
CATARACT & MICROSURGERY 





MAY 3-5, 1979 


Royal Sonesta "French Quarter" 


| NEW ORLEANS- HOME OF THE SUPERDOME 


Consistently rated "superior", "outstanding". 
A comprehensive, practical seminar. 


WORKSHOPS 


e Endothelial Microscopy e A-Scan Ultrasonography 


e Anterior Chamber Implant 
(Azar Tripod) 


e Posterior Chamber Implant 
(Shearing Lens) 


Case Selection, Complications, Pre- & Post-Op Care, IOL Power Calculation, 
Intracapsular & Extracapsular Technique, Phacoemulsification, Refractive 
Keratoplasty, Vitrectomy 


FACULTY 


Paul J. Azar, M.D. 
Robert F. Azar, M.D. 
Joseph Baldone, M.D. 
Charles Bechert, M.D. 
Richard Binkhorst, M.D. 
Delmar Caldwell, M.D. 
Kurt Gitter, M.D. 


William Harris, M.D. 
Jack Hartstein, M.D. 
Herbert Kaufman, M.D. 
Michail M. Krasnov, M.D. 
David J. Mcintyre, M.D. 
Donald Praeger, M.D. 
Max Talbott, Ph.D. (FDA) 


COURSE DIRECTOR: 





e 
ROBERT F..AZAR, M.D., J.D. 
: FOR INFORMATION 
5 CONTACT: a TUITION: 

j The Azar Foundation $450.00 

Mis Elk Place CME Category | Credit 
Suite 1501 9h 
* — New Orleans, La. 70112 nous 

504—524-6077 








THE AZAR FOUNDATION 





DEXON” polyglycolic acid suture 
Complete Product Information 


DESCRIPTION DEXON polyglycolic acid 
Suture, Synthetic, Absorbable, USP is a homo- 
polymer of glycolic acid. The sutures are sterile, 
inert, noncollagenous, nonantigenic, nonpyro- 
genic, flexible, and braided. They are colored 
green to enhance visibility in tissue and are also 
available undyed, with a natural beige color. They 
are uniform in size and tensile strength, but are 
smaller in diameter than other Absorbable Surgical 
Sutures of equivalent tensile strength. 


ACTIONS When DEXON is placed in tissues a 
minimal tissue reaction occurs, which is followed 
by a microscopic layer of fibrous connective 
tissue which grows into the suture material. 


Animal studies (subcutaneous tissue in rats, rab- 
bits, and dogs) revealed minimal absorption at 7 
to 15 days, significant absorption at 30 days, and 
maximum resorption at 60 to 90 days. 


Tensile strength, not being a function of the ab- 
sorption rate, may vary from tissue to tissue, de- 
pending in part on the rate of hydrolysis. The 
early tensile strength of DEXON is reported to be 
greater than that of comparable chromic catgut. 
In animal studies (subcutaneous tissue in rats) it 
has been shown that at two weeks post- 
implantation approximately 55% of the original 
tensile strength of DEXON remains, while at 
three weeks approximately 20% of its original 
strength is retained. 


INDICATIONS DEXON sutures are indicated 
whenever absorbable sutures and ligatures are 
employed. 

CONTRAINDICATIONS DEXON is contra- 
indicated where extended approximation of 
tissues under strain must be maintained. 


WARNINGS The safe use of this suture in car- 
diovascular and neural surgery has not been 
established. 


Under certain circumstances, notably ortho- 
pedic procedures, immobilization by external 
support may be employed at the discretion of 
the surgeon. 

Do not resterilize. Discard opened, unused 
sutures. 


PRECAUTIONS Acceptable surgical practice 
should be followed with respect to drainage and 
closure of infected wounds. 


Knots with DEXON polyglycolic acid Suture 
must be properly placed to E secure. Therefore, 
place first throw in precise position for final knot, 
using a double loop; tie second throw square us- 
ing horizontal tension; additional throws may be 
used as desired. 


Skin and conjunctival sutures which remain in 
place for periods of longer than seven days may 
cause localized topical irritation and the exposed 
portion of suture may be snipped off after five to 
seven days as indicated. 


ADVERSE REACTIONS Those reactions that 
have been reported include tissue reaction or in- 
flammation, fibrous or granulation tissue, wound 
separation and bleeding, and accumulation of 
fluid around subcuticular stitches. 

DOSAGE AND ADMINISTRATION Use as 
required. 

HOW SUPPLIED DEXON sutures are available 
in sizes 2 through 7-0 dyed (green) and undyed 
(natural), supplied in a — of cyt lengths or 
on ligating reels, non-needled or Yos to the 
various Davis & Geck ATRAUMA'RIC* needles 
in one and three dozen packages. REV. 4/76 
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DAVIS*GECK 


American Cyanamid Comoany 
Pear River. N Y. 10965 


DAVIS+GECK 


The clear choice... 
DEXON polyglycolic acid suture. 





There is clearly only one 
choice for ophthalmic 
surgery today—DEXON 
suture-Green. DEXON 
eliminates nearly all the 
problems encountered with 
other sutures such as 
catgut, silk, and nylon. 

Tissue reaction is mini- 
mal. Compared to catgut, 
there is less granuloma 
formation’ and less 
inflammation.’* Patients are 
more comfortable,’ feel 
less scratchy^^ DEXON 
is singer than catgut, 
too.” It absorbs uni- 
formly and predictably,'* 


allowing healing to pro- 
gress uneventfully.” 

The adsorbability of 
DEXON also eliminates 
some of the problems with 
nonabsorbables—such as 
postop trauma due to 
suture removal," suture 
leaks, and late suture 
extrusion or foreign body 
reaction. 

DEXON is easy to 
handle *'* and has excellent 
knot security.^* And its 
visibility is. greatly enhanced 
by the green color?^? 

Available in green or 
beige on a full range of fine 
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DAVIS+GECK 


American Cyanamid Company 
Pear River, N.Y. 40965 


DAVIS+GECK ophthalmic 
needles, DEXON, the first 
synthetic absorbable suture 
for the eye, has already 
been proven extensively in 
cataract, strabismus, and 
oculoplastic surgery. 
UTR Rn Mt Stein HA. Canad J 
Ophthal 9:432, 1974. 2. Merritt JC, 
ChapmanL, Rabb M. Arch Ophthal 


91:439, 1974. 3. White RH, Jr, 


Parks MM. Tr Am Acad O phth G 
Otol 78:632, 1974. 4. Williamson DE. 


Ann Ophthal 8:133, 1976. 5. Sugar 


HS, Lorfel R, Summer D. Am J 

Ophthal 77: 178, 1974. 6. Sherman 
Ann Ophthal 7:579, 1975. 

7. Furgiuele FP. Anr Ophthal 6: 1219, 

1974. 8. Sugar HS. Ann Ophthal 

7:125, 1975. 


*See next page for com- 
plete product information. 
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SCHEIE EYE INSTITUTE 
presents 
UNIVERSITY OF PENNSYLVANIA ALUMNI 
OPHTHALMOLOGICAL ASSOCIATION MEETING 


May 10-12, 1979 
; featuring 
SECOND ANNUAL FRANCIS HEED ADLER LECTURE 
given by Melvin G. Alper, M.D. 
and 


SYMPOSIUM ON 
PRACTICAL NEURO-OPHTHALMOLOGY 
FOR THE CLINICIAN 


Melvin G. Alper, M.D. Simmons Lessell, M.D. 
William C. Frayer, M.D. John L. Norris, M.D. 
Herbert |. Goldberg, M.D. Peter J. Savino, M.D. 
Thomas R. Hedges, M.D. Norman J. Schatz, M.D. 
Jan K. Hillicker, M.D. Donald H. Silberberg, M.D. 
William F. Hoyt, M.D. Richard L. Sogg, M.D. 
Joseph S. Karp, M.D. Myron Yanoff, M.D. 


Program Directors 
Thomas R. Hedges, M.D. 
Peter J. Savino, M.D. 
Norman J. Schatz, M.D. 


As an organization accredited for continuing medical education, the University of Pennsylvania School of 
Medicine designates this continuing medical education activity as meeting the criteria for 15 credit hours in 


Category | of the Physician's Recognition Award of the American Medical Association. 


Registration Fee: $200 Practicing Ophthalmologists 


$175 University of Pennsylvania Ophthalmological Alumni 


$75 Residents (with letter from program director) 


Fee includes Luncheons, Coffee Breaks and Cocktail Party. 
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Complete registration form & mail to: 
David M. Kozart, M.D. 
University of Pennsylvania Alumni Ophthalmological Association Meeting 
Scheie Eye Institute 
51 N. 39th Street 
Philadelphia, PA 19104 
Enclosed is check covering registration fee of $ 
(Make check payable to U. of Pa. Ophthal. Alumni Assoc.) 
NAME 
ADDRESS 
DAL p E BE AA ees —— A La oru c AR 
TELEPHONE 
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Trial Lens Set and Trial Frame 


The Super-Accurate, Lightweight Alternative. 


Our superbly designed additive peripheral vision without loss 
Trial Lens Set and Trial Frame of accuracy. 

come as close as possible to 
reproducing ideal testing 
conditions. 


Because of the Topcon Trial 
Frame s modern ultra-light- 
weight construction, your 
The fully additive Topcon Trial patients will always feel relaxed 
Lens Set meets the highest and comfortable. Users tell us 


professional standards of ac- they also appreciate the way 
curacy and convenience. And Topcan's unique construction 
only Topcon offers you a true holds lenses snugly in place 
meniscus lens throughout the during a test, so they don't slip 
plus (as well as the minus) out of optical alignment. And, 
diopter range. Meniscus lenses of course, you'll find all the 
have less aberration at the adjustments you'd expect 
fringes, letting you create a on any high qualityTrial Frame. 
more realistic trial situation for 

your patient. He may walk Your local Topcon dealer wil: 
around the fitting room and look be glad to show you our 
through the lens as he would trial system, and quote you 


through his glasses, even using Topcon's very affordable price. 


TOPCON 


A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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N-O MAN, MY GLASSES HAVE 
BEEN CHANGED FIVE TIMES 
IN THE LAST FIVE YEARS! 






WILL YOU 
LISTEN P 
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AND WHEN My LEFT 
EYE 15 CLOSED OR 
NERED... I can 

SEE MY LEFT HAND 
ON THE WHEEL 
BUT NOT THE 


RIGHT HAND! 







my RIGHT EYE, T 
CAN SEE my RIGHT 
HAND ON THE 
STEERING WHEEL 
BUT NOT THE 
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L'lordee SKULL X-RAYS, AND OP?PT!C 
CANALS... PLUS AN ENHANCED E, 
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MORAL OF THE 
STORY : THE 
HISTORY Is PAR 
MOST IMPORTANT 
PART OF THE 


OFFICE VISIT? 


" TLS TR -78 
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Doctor, why not subscribe to Neuro-Ophthalmology tapes now and enjoy a one hour audio-cassette tape regularly for the next vey You 
can learn as you drive to hospital, home from the office, or even while on other trips. Furthermore, you can stay home with your family, 
save that big registration fee, and get category 1 CME credits, too! Send a check for $120 made out to “Neuro-Ophthalmology Tapes” 
($90 for residents; $150 overseas) to: 


N 


Neuro-Ophthalmology Tapes 


9820 SW 62 Ceurt 
Miami, Fla. 33156 
Thank you! 
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ANTERIOR SEGMENT MICROSURGERY BASIC AND ADVANCED 
SPONSORED BY 

| THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 

APRIL 19, 20 and 21, 1979 


Wok 


SPEAKERS 

JORGE N. BUXTON, M.D. RICHARD KOPLIN, M.D. 

R. LINSY FARRIS, M.D. JAMES J. KOVERMAN 

JOHN R. FINLAY, M.D. PETER LAIBSON, M.D. 

CARLE FRICK CLYDE R. LOCKE, M.D. 

CHUCK GILMER RICHARD MACKOOL, M.D. 

. LOUIS HELLER, M.D. JERRY MAIDA, M.D. 

K. BOUL HESLIN, M.D. FRANCIS A. MANOPOLI, M.D. 

FRANK B. HOEFLE, M.D. DOROTHY REECK, R.N. 

AUGUST KOHTIO, M.D. A. BENEDICT RIZZUTI, M.D. 
i RICHARD C. TROUTMAN, M.D. 


SLIDES, FILMS AND SUPERVISED PRACTICE MICROSURGERY SESSIONS 


AMA-CME CREDITS, CATEGORY 1: 24 
Limited to 25 participants 
i Registration fee: $350.00 (Luncheons and Cocktail Reception included) 
: For Registration and additional information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


OPHTHALMIC PATHOLOGY 


FELLOWSHIP AVAILABLE 
LM AMARE i Ophthalmic Ultrasound Seminars 
UNIVERSITY OF PENNSYLVANIA 
| SCHEIE EYE INSTITUTE Announces 
k PRESBYTERIAN 
; UNIVERSITY OF PENNSYLVANIA- The Third Annual Course in 
: MEDICAL CENTER Real - Time Ophthalmic Ultrasound 
| An equal opportunity/affirmative action employer And Intraocular Lens Power Calculation 
| Applications are invited for a National Eye Institute training 
d fellowship in experimental ophthalmic pathology, starting July 1 Saturday March 31 - Sunday April 1, 1979 
1979. The fellowship program runs for two years. Emphasis is | 
placed on acquiring skills in the performance of experimental THE HYATT REGENCY 
ocular pathology. Concurrently, a broad understanding of ' 
ophthalmic pathology is fostered. All facilities at the Scheie Eye Memphis, Tennessee 
Institute, the Presbyterian-University of Pennsylvania Medical 
E. Center and the University of Pennsylvania are available for Course Director: Steve Charles, M. D. 


training and learning of specialized research skills. Those 
interested should direct inquiries, and send an up-to-date A/B/D SCANNING 
curriculum vitae and bibliography to: 


Myron Yanoff, M.D. Contact: 
Director, Scheie Eye Institute 
Chairman, Department of Ophthalmology 
University of Pennsylvania 
| Presbyterian Medical Center T00 Grove Road Tuition: 
| 51 North 39th Street F. O. Box 247 Practitioners $200. 
Philadelphia, PA 19104 Frederick, MD. 21701 Technicians ^ 150. 


301/694 - 9494 Residents 





Fatricia Lindgren 
Ophthalmic Ultrasound Seminars 
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It’s this simple 


1. One-Step Lens Selection — Just determine 
the required power, then select the 
appropriate lens diameter and thickness. 


2. Two Thicknesses to Choose From —Only 
Bausch & Lomb offers the Ultra-Thin series 
with a .07mm center thickness which helps 
provide for better comfort and greater 
oxygen transmission. And the standard 
series for easier handling. 


3. Three Basic Diameters to Fit Most 
Patients 
e For small corneas, choose a 12.5mm 
series, either Ultra-Thin U or standard F. 
e For medium corneas, choose a 13.5mm 
series, either the U3 or B3 
e For large corneas, choose a 14.5mm 


series, either U4 or B4. 
First Fit is Our Fastest, Easiest and Most 
Effective Way toFit 


Fast: For most patients the first lens you select 
will be the lens you dispense. 


Easy: First Fit is easy to uncerstand and easy 
to use. 


Effective: Fit nearly every pctient. In clinical RS 
studies, 93% of qualified patients were fitted makes fittin 


using the First Fit System.” SOFLENS* (polymc 


The New 14.5mm Series Offers Better Contact Lenses 
Coverage For the Patiert Who Needs a ` 

Larger p as simple as. u T. 2 
With their increased diameters and larger 

optical zones, the B4 and U4 provide full corneal 

coverage for a wider range of patients. The 

end result helps to provide better visual acuity 

and corneal health. Both 4.5mm series are 

available to -9.00D, and will cost no more 

than our other minus lens series. 


Not a Simplistic “One-Size-Fits-All” 
Approach 

First Fit offers you a choice of two thicknesses 
and three diameters to mest your full range 
of practice needs. Once you've tried First Fit 
in conjunction with the new 14.5mm, you'll 
discover for yourself that it is a faster, easier 
and more effective way to fit more patients 
than ever before. 


Bausch & Lomb SOFLENS* (polymacon) Contact Lenses 


*Data on file at Bausch & Lomb. 
See full prescribing information which follows on last page 
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& LOMB 
SOFLENS 


(polymacon) 
Contact Lenses 





VISION CORRECTION USE 


DESCRIPTION: The SOFLENS* (polymacon) Contact Lens is a hemispherical flexible shell which 
covers the cornea and may cover a portion of the adjacent sclera. It censist: of 61.4% poly 
(2-hydroxy-ethyl methacrylate) and 38.6% water by weight when immersec in normal saline. The 
mm has a refractive index of 1.43 and the lens has a visible light transmittance of more than 


ACTIONS: in its hydrated state a SOFLENS®(polymacon) Contact Lens is soft anc pliable. When 
placed on the human cornea, the hydrated SOFLENS® (polymacon)Contact Lens acts as a 
refracting medium to compensate spherical ametropias. 


INDICATIONS: SOFLENS® (polymacon) Contact Lenses are indicated for vision correction use in 
persons with non-diseased eyes and in aphakia. 


CONTRAINDICATIONS: SOFLENS* (polymacon) Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segment of the eye with 
the exception of ametropia and aphakia. 


WARNINGS: Abrasions and Infections—|f a lens becomes less comfortable than itewas when first 
placed on the wearer's cornea, the lens should be removed immediately and the wearer's eye and 
the lens examined for the possible presence of a foreign body. If any eye abrasion, ulceration, 
irritation or infection is present, or any abnormal eye condition is observed concurrent with lens 
wear, the lens should be removed immediately and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follow the 
recommended procedures for care of the lenses. 


Aphakic Patients —Aphakic patients should not be fitted with SOFLENS9 (polymacon) Contact 
Lenses during the postoperative period until, in the opinion of the surgeon. the «ye has healed 
completely. 


Lens Sanitation and Handling — Persons who require only vision correction amd who would not, or 
could not, adhere to the recommended daily sanitary care of SOFLENS® (polymacon) Contact 
Lenses or who are unable to place and remove the lenses should not be provided with them. Failure 
to follow handling and sanitation instructions could lead to serious eye infections which might 
result in corneal ulcers. 

Malfunction and rusting of the metal interior of the BAUSCH & LOMB'" Disinfecting Unit 
(ASEPTOR®) as well as discoloration and cracking of the lens case has been reported after varying 
periods of use. If such occurs, appropriate replacement is indicated to avoid interference with the 
disinfection procedure. Keep the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) clean and dry 
at all times. 


Medicants and Eye Drops—When the lenses are used by persons requiring only vision correction no 
ophthalmic solutions or medicants, including conventional (hard) contact lens solutions and eye 
drops, except BAUSCH & LOMB™ Lens Lubricant, should be used by SOFLENS® (polymacon) 
Contact Lens wearers prior to placement, or while the lens is in place, on the eye. Also, no solutions, 
including conventional (hard) contact lens solutions other than daily cleaner, lens lubricant, saline. 
and the solution made from the SOFLENS™ Enzymatic Contact Lens Cleaning Tatilets are to be 
used on a SOFLENS* (polymacon) Contact Lens when the lens is off the eye. 


Wearing Restrictions—SOFLENS® (polymacon) Contact Lenses when used omly for vision 
correction should be removed before sleeping or swimming and in the presence of noxious and 
irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restrictingifactors to the 
wearing of soft contact lenses. 


PRECAUTIONS: Storage—SOFLENS® (polymacon) Contact Lenses must be stored ONLY in saline 
solution. If left exposed to air, the lenses will dehydrate, become brittle, and break readily. If a lens 
dehydrates, it should be resoaked in saline solution until it returns to its soft pliable state which 
may take as long as forty minutes. 

Fresh saline solution must be used DAILY for cleaning, storing, and disinfection-of lenses. The 
carrying case must be emptied and refilled with fresh saline solution just betore disinfecting the 
lenses. 

if using BAUSCH & LOMB™ Salt Tablets to make saline solution, the solution MUST BE 
PREPARED FRESH DAILY. As this saline is not aseptic, it should not be used to ciean alens that is to 
be replaced immediately on the eye, nor should this solution ever be placed in the eye. If the 
patient wishes to remove a lens, clean it, or wet it and replace it on the eye. the solution in the 
carrying case should be used, as it will have been disinfected, or Preserved Sane Solution may be 
used. 


Hygiene—Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye 
irritation may result. If hair spray ts used while the lenses are being worn, the eyes-must be kept 
closed until the hair spray has settled 


Handling —A SOFLENS®(polymacon) Contact Lens may be damaged by nickingor tearing if care is 
not exercised during placement on or removal from the eye, replacing or removing it from the 
carrying case or in the cleaning process. Lenses must be placed very carefully n thecarrying case 
to avoid damaging the edges of the lenses 


Disinfecting—Fresh saline solution must be used DAILY for cleaning, storing and disinfection of 
lenses. If using BAUSCH & LOMB!" Salt Tablets to make saline solution, the solution MUST BE 
PREPARED FRESH DAILY. After removal from the eye, the SOFLENS® (polymacon) Contact Lens 
must be rubbed gently with Daily Cleaner then rinsed with saline solution toremove mucus and 
film from the lens surface. The BAUSCH & LOMB™ Lens Carrying Case (LENSGARB™) must be 
emptied and refilled with fresh saline solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have not been 
completely evaluated. However, some coatings are known to be proteinaceous and cthers may be 
oily or greasy film from extraneous agents, such as hair spray or other cosmetics»or from the 
patient's own lacrimal secretions. Many wearers experience little or no difficulty with such 
deposits. However, occasionally a wearer, who tends to secrete unusually largeamounts of mucus 
in the lacrimal fluid, may experience a build-up of these deposits within a retatively few weeks, 
despite adequate cleaning measures. If surface accumulations of non-removable materials persist, 
professional care should be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percent of a population of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of lens use These medium or 
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heavy deposits, when they do exist, can be detected by means of a slit lamp biomicrosc 
examination. Light deposits, unrelated to length of lens use and of no apparent clinical significas 
were observed on approximately one-half of the lenses studied. 

The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) should be washed at least on 
week with hot water and then rinsed thorougjly with saline solution. Soap or other cleaners shi 
never be used to clean the carrying case. 

In order to remove protein deposits which may form on the lenses, wearers should use: 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use wi 
accompany the tablets. To help remove tear residues and mucus as well as other deposits that t 
to accumulate on the lens surface, patients should use Daily Cleaner according to the direction: 
use which accompany the product. 

Disinfecting with a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) or II (ASEPTRONT® 
necessary to kill microorganisms. 

If a BAUSCH & LOMB™ Disinfecting Unit I (ASEPTOR*) or Il (ASEPTRON'V) is not available 
lenses may be disinfected by boiling them in their carrying case in a pan of water for ten minu 
When this boiling method of disinfection is used, the lenses can be damaged if the boiling wat 
allowed to completely evaporate. 

The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) must always be 2/3 full of fr 
saline solution before disinfecting and must always be tightly closed to prevent leakage of 
Saline from the case and subsequent dehydration of the lenses, 


Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses 9 
become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline solut’ 
and wait at least one hour before replacing the lenses. Earlier replacement may cause the lenses 
absorb residual fluorescein. 


ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS® (polymacc 
Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of 1 
lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearin; 
hypotonic lens. If a lens adheres for any reason, apply fresh saline and wait until the lens mo: 
freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbow 
halos around lights, or foggy vision, may occur in less than 5% of SOFLENS* (polymacon) Conta 
Lens wearers. If these symptoms occur, the lenses should be removed and professios 
consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these symptot 
occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in 1 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been fou 
elsewhere. The wearers report no subjective symptoms and there is no detectable effect on th 
visual acuity. There have been-approximately 29 cases, and in 10 of these patients the blue hi 
has cleared or is in various stages of regression. 


Neovascularization of the cornea has been observed in some aphakic patients fitted with § 
SOFLENS® (polymacon) Contact Lens, which may require discontinuation of the lens. Medi 
consultation should be obtained in such an instance. 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of ld 
replacements and the reasons for those replacements. These studies show that during the first fi 
months of wear, approximately one quarter of the lenses initially dispensed are replaced; 1 
principal reason for these replacements is lens damage. Lenses are more apt to be damaged wht 
new wearers are learning the prescribed handling and care techniques. After the initial four mont 
of wear, the average lens replacement rate has been found to be approximately one lens per wea 
per year. Lens loss, damage and surface deposits were the major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply 
SOFLENS®(polymacon) Contact Lenses. For a detailed description of the fitting technique, refer 
the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, Bausch & Lor 
Incorporated, Rochester, N Y. 14602. 

When the lenses are used only for vision correction, there may be a tendeacy for the patient 
overwear the lenses initially. Therefore, the importance of adhering to the following initial da 
wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 3 3 
2 3 ] 3 l 3 
3 4 l 1 l 4 
4 4 l 4 ] 4 
5 6 l 6 l 4 
6 6 1 6 l 4 
7 8 l 8 
8 8 l 8 
9 8 l 8 
10 10 l balance of the waking hours* 
1] 12 l balance of the waking hours* 


12 14 | balance of the waking hours* 
*Lenses used only for vision correction should never be worn 24 hours a day. 
When lenses are dispensed for vision correction, the wearer must be supplied with a lens care k 
and must fully understand all lens care and handling instructions. As with any contact lens, reguli 
recall visits are necessary to assure corneal health and wearer compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal sali: 
solution. The glass vial is marked with the manufacturing lot number of the lens and the diopte 
power (black for plus power lenses; red for minus; gold or white for plano). 


Caution: Federal Law Prohibits Dispensing Without a Prescription 
A BAUSCH & LOMB™ Care Kit is available for lens disinfecting, cleaning, and storage. 


Complete information on lenses and accessory products can be found in the current SOFLEM 
Fitting Guide, price list, or sales policy. 


SEPTEMBER 1978 


BAUSCH & LOMB 


SOFLENS DIVISION 
Rochester, N.Y. 14602 Printed in U.S 
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e In this skeptical age you need the documentation power 

You and Nikon. of the Nikon zoom-photo slit-lamp microscope. 
Because this slit-lamp takes its photographs through 
the optica. system of the microscope itself, you record 


Document your work 55 


e Result: perfectly focused, perfectly composed pic- 
with a zoom-photo tures, whether you're shooting 35mm for slides, or-cine, 
or taping for closed-circuit television. You could pay 
: 9 twice as much for a slit-lamp with photo capability. 
slit lamp. i The-elinical performance of the Nikon zoom-photo 
slit-lamp is flawless. Controls for slit width, height, and 
rotation are mounted coaxially, so*that to modify the slit 
you need only move your fingertips. All other controls 
are equaliv well-positioned. 

The microscope zooms smoothly through a magni- 
fication cf 7x through 35x, with no visual loss through- 
out. No fumbling with turrets. 

Everything you need is there. Self-storing Hruby 
lens. Mounting for teaching head. Variable brightness 
control. And above all, Nikon optical performance. 

For more information, contact Nikon Inc., Instru- 
ment Division, Ophthalmic Department, Ehrenreich 


Photo-Optical Industries, Inc., 623 Stewart Ave., Garden 
City, N.Y 11530; (516) 222-0200. Look to Nikon 
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EEMS TO END... 


FOR THOSE 
PATIENTS WITH 
CHRONIC ALLERGIC 
CONJUNCTIVITIS... 


PRESCRIBE 


VASOCONA 


(naphazoline hydrochloride 005% 
and antazoline phosphate 0.5%) 


sterile ophthalmic solution 


a non-steroidal solution 
for the patient who needs 
long-term therapy 


High therapeutic benefit 


to risk ratio — vasocon-A 
provides long-term treatment of 
chronic flare-ups without the need 
for steroids. 


Synergistic decongestant/ 
antihistamine activity 


— Vasocon-A quickly clears red eyes, 


and effectively relieves itching ard 
irritation. 


A true solution — unlike steroid 
suspensions, Vasocon-A delivers 
uniform drug concentration in evæy 
drop without shaking. 


High patient acceptance 


— Vasocon-A is a cosmetically 
acceptable solution that leaves ne 
sticky, gummy residue on lid margins; 
causes minimal irritation. 








VASOCON-A 


OPHTHALMIC 
DESCRIPTION: 
A sterile ophthalmic solution having the following com 
position 
Naphazoline hydrochloride .............. 0.05 96 
Antazoline phosphate.............- es 05 9$ 
Born AC. ate) isecdAMA. 0.0 0 qu 47 hao rav nda 1.2 96 
Phenylmercuric acetate (f ervative)..... 0.002% 


Sodium carbonate arhydrcus and sodium chloride 
ACTION: 

Vasocon-A combines the eff« 
Antazoline, and t 


ets of the antihistaminic 
e decongestant, Naphazoline 


INDICATIONS: 

Based on a review of a related combination of 
drugs by the National Academy of Sciences — 
National Research Ceuncil and/or other informa- 


tion. FDA has classified the indications as follows 
Possibly" effective 


For relief of ocular irritation and/or 


congestion or 
for the treatment of allergic, inflammatory, or infec 


tious ocular conditions 


Final classification of the less-than-effective indi- 
cation requires further investigation 





CONTRAINDICATIONS: 
Hypersensitivity tó one er more of the components of 
this preparation 


WARNING: 
Do not use in presence of narrow angle glaucoma 


PRECAUTIONS: 

This preparation should be used only with caution in the 
presence of hypertension, cardiac irregularities or hy- 
perglycemia (diabetes). This product is sterile when 
packaged. To prevent contaminating the dropper tip and 
solution, care should be taken not to touch the eyelids or 
surrounding area with the dropper tip of the bottle. Keep 
bottle tightly closed when not in use. Protect from light 


ADVERSE REACTIONS: 

The following adverse reactions may occur: Pupillary di- 
lation, increase in intraocwlar pressure, systemic effects 
due to absorption (i.e., hypertension, cardiac irregulari- 
ties, hyperglycemia) 


DOSAGE: 
One or two drops instilled in each eye every 3 or 4 hours 
or less frequently, as required to relieve symptoms 


CAUTION: 
Federal law prohibits dispensing without prescription 


HOW SUPPLIED: 
15 ml dropper-tip plastic squeeze bottle 


REFERENCES: 

Miller. J. and Wolf, E.H., "Antazoline Phosphate and Na- 
phazoline Hydrochloride, Singly and in Combination for 
the Treatment of Allergic Conjunctivitis — a Controlled 
Double-blind Clinical Trial," ANNALS OF ALLERGY Vol 
35, (1975), pp. 81-86 


Becker, B. and Hahn, K.A., "Tropical Corticosteroids and 
Heredity in Primary Open-Angle Glaucoma," AMERI- 
CAN JOURNAL OF OPHTHALMOLOG Y, Vol. 57, 
(1964), 543-551 


Allansmith, M.R., "Vernal Conjunctivitis," in CLINICAL 
OPHTHALMOLOGY, Vol. 4, Duane, T D. Ed. (New York 
Harper & Row, 1976) pp. 1-6 

Francois. J.. “Corticosteroid Glaucoma," ANNALS OF 


OPHTHALMOLOGY, Vol. 9, Number 9 (September 
1977) pp 1075- 1080 


€ SMITH, MILLER & PATCH , 
Division of Cooper Vision P.R., Inc í 


San German, P.R. 00753 


881-22 


245 


246 


Now Keeler provides relief from the aches and 
pains of surgery, with two new products that 
allow the doctor to operate in comfort: 


; The Machemer/Chan Wristrest 


Here's comfort and support for the surgeon. 
Manufactured by  Diversatronics Inc., this 
height-adjustable Wristrest provides complete 
stability during an operation. The autoclavable 
support bar lowers to yield room to position and 
anesthetize the patient. And the Machemer/ 
Chan Wristrest is permanently mounted to the 
operating table for optimum stability. 


The Machemer Hydraulic Operating Stool 

A unique foot-bar triggers the Machemer Oper- 
ating Stool's hydraulic lift, enabling the doctor 
to adjust the height effortlessly (from 22" to 
33"), lock it in the desired position... and use 
it as an additional foot support. The seat is cov- 
ered in conductive fabric. And the substantial 
weight of the stool rests securely on five sturdy 
casters, insuring a “motionless” operation. 


Two brand new ways to relax in the OR... . avail- 
able exclusively from Keeler. Call or write for 
details. 








„With the future in sight 


Callor write for a demonstration of our new 


Peyman Wristrest adaptation and the Schulze armrest. 





Best performance 
ina 
supporting role... 





456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008 (215) 353-4350 
Ce eC f 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (213) 377-0708 
397 Carriage Drive, NE Atlanta, Georgia 30328 (404) 255-8326 


The Hirst Glass 
Intraocular Lens System — 





The Lynell Intraocular Lens" is covered by Patent Nos. 4073014, 4080709, 4118808 and 4122556. 
Additional domestic and foreign patents and trademarks are pending 







LYNELL MEDICAL 
TECHNOLOGY INC. 


104 EAST 25th STREET - NEW YORK, NY 10010 212/674-5100 





THE LYNELL 
INTRAOCULAR LENS 


Autoclavable 


w reliable 
x» no residual sterilizing agents 
& can be autoclaved with surgical set 


Glass Optic 


@ superior optical quality 

a designed to allow ora-to-ora visualization 
& 5 mg in aqueous (19 diopter) 

a !^ the thickness of PMMA lenses 


Haptics 

s stable, strong, flexible, autoclavable polyimide 
a 8.6 mm wingspread 

s % the thickness of Supramid® or polypropylene 


Insertional System 


s each lens packaged with patented insertional 
instrument 

æ lubricates lens to minimize surgical trauma and 
potential for corneal touch 

s allows maintenance of chamber depth during 
insertion 


Package 

= autoclavable glass vial 

= permits inspection of lens in sterile package 
m precludes need for saline wash 


Investigational Device limited by 
United States Law to Investigational Use 


Detailed information and the forms for obtaining 

IRC appreval and Investigator status are included 
in our Investigator’s Manual, which is available to 
ophthalmo ogists on request. 


Please send your Investigator’s Manual. 


Dr. 





Address: 





City: 
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PEARLS AND PITFALLS IN OFFICE USE OF ADVANCED TECHNOLOGY 
THE BAY SHORE OPHTHALMOLOGICAL FOUNDATION 






and 
SUFFOLK OPHTHALMOLOGY ASSOCIATES 








Yale Solomon, M.D. Otto Campos, M.D. 

George Goodman, M.D. Philip Aries, M.D. 

John D. O'Brien, M.D. Trixie Ekanayke, D.B.O., Orthoptist 

Charles R. Beyrer, M.D. Elaine Kurka, D.B.O., Orthoptist 

Carmine D. Morabito, M.D. Michae! Sobel, B.A., Ophthalmic Photographer 





OFFER THE FIRST 
SEMINAR ON MODERN OFFICE TECHNIQUES IN OPHTHALMOLOGY 
SATURDAY, MAY 12, 1979 














9 AM to 6 PM 
PRACTICAL, IN OFFICE INSTRUCTION, LECTURE—DEMONSTRATIONS IN: 
Ocular and Orbital A & B Scan Ultrasonography Fluorescein Angiography 
Digital Biometric Ultrasonography Electroretinography 
Intraocular Lens Power Calculation Goldmann Perimetry 
Argon Laser Photocoagulation Low Vision Evaluation 
Stereo Photography of Disc & Fundus Tonography 
Slit Lamp Microphotography Orthoptic Evaluation & Treatment 
Biomicroscopic Ophthalmodynamometry Automated Refraction & Lensometry 
ALSO 






PRACTICE MANAGEMENT MINI-SEMINAR by ROBERT HIRSH & MARION METZGER 
NATIONALLY KNOWN PROFESSIONAL MANAGEMENT CONSULTANTS 


for 
"MEDICAL ECONOMICS" AND 'OPH-LINE" 


REGISTRATION: Limited to 35 participants 

FEE: $100.00—includes luncheon and cocktail reception 

Address Reservation to: Mrs. Gladys Wankel, Mgr. 

375 East Main Street, Bay Shore, N.Y. 11706 Phone: 516 565 1330 


SPONSORED BY SMITH MILLER AND PATCH A DIVISION OF CCOPER VISION, P.R., INC. 









Announcing 





The Ophthalmic Research Insti- <i tes EDS 
| nternationai vongress 
tute announces a post-graduate FOUNDATIONS OF 
fellowship in vitreal and retinal RETINAL DISEASE AND THERAPY 
diseases, photocoagulation, and vi- is i Or OP PNIS 
trectomy. Diagnosis and therapy of Sponsored by The Department of Ophthalmology, 
retinal diseases Will be empha- University of lowa College of Medicine 


lowa City, lowa 


sized. 


A Congress of distinguished 
research scientists and clinicians 
Apply to: Thomas Ager To present current knowledge in anatomy, 


Projects Director physiology and pathology of the retina 
Ophthalmic Research Institute ang Eis TOUS : 
18 East 73rd Street 
New York, N.Y. 10021 


As it applies to the diagnosis and therapy 
of choroidal, retinal and vitreal disease 


Watch for future announcements! 





CHARLES € THOMAS - PUBLISHER - 





e INTRAOCULAR * 
LENSES 


By 
Ronald A. Schachar 
Texoma Eye Institute 
Denison, Texas 


Implant surgery kas become a part of the 
ophthalmological armamentarium and 
will continue to play a major role in the 
future of ophthalmology. This practical 
guide to intraocular lens surgery will 
help readers keep abreast of current devel- 
opments and techniques in this area. 


The text opens with an historical review 
of intraocular lenses. The material from 
which they are fabricated and the pros 
and cons of each type of material in the 
formation of an implant are then scrutin- 
ized. The pertinent anatomical features of 
implant design and placement receive 
special emphasis to clarify the potential 
complications which can develop from 
different implant designs. 


Other chapters analyze how intraocular 
lenses will change as advances in polymer 
chemistry are made, detail the advantages 
and disadvantages of extracapsular and 
intracapsular surgery, and examine the 
indications and contraindications for im- 
plant surgery. The latter describes a 
method for choosing the proper dioptric 
power of an implant; explains surgical 
techniques for placement of the anterior 
chamber implants, iris-clip lenses, irido- 
capsular implants, and posterior chamber 
implants; and presents specific intraoper- 
ative complications — iris prolapse, iris 
tear and vitreous loss — which are 
unique to each type of implant. 


Possible postoperative complications are 
also discussed, including hyphema, 
shallow anterior chamber, detachment of 
Descemet’s membrane, uveitis, glaucoma, 
implant dislocation, refractive error, and 
implant removal. A final chapter details 
the complementary nature of the contin- 
uous wear contact lens and the intraoc- 
ular lens. 


The practicality and authoritativeness of 
this text will make it extremely valuable 
to ophthalmologists and ophthalmology 
residents who desire a concise guide to all 
aspects of intraocular lenses and intraoc- 
ular lens surgery. '79, 152 pp., 53 il., 
$16.75 





301-327 East Lawrence 


SO, YOU HAVE A RETINAL DETACHMENT: A Guide for Patients by 
Fred M. Wilson, Indiana Univ. School of Medicine, Indianapolis. This is a 
succinct guide for the patient to the problems of retinal detachment. The 
causes and development ai the condition, the chances for a successful opera- 
tion, possible surgical complications, and details related to preoperative and 
surgical procedures are dzscussed in a forthright yet encouraging manner. 
The text includes information on postoperative considerations and concerns 
of the patient as well. Ophthalmologists will find this to be an ideal, time- 
saving method of providimg maximum informatiori to their retinal detach- 
ment patients. '78, 136 pt., 53 il., $8.00, spiral (paper) 


INTRODUCTION TO MODERN PHOTOTHERAPY by Leon Goldman, 
Univ. of Cincinnati, Cincinnati, Ohio. This book demonstrates how different 
portions of the electromagnetic spectrum can provide therapeutic modalities 
in such disciplines as oph:halmology, dermatology and pediatrics. Ophthal- 
mologists will find the chapter on current laser light phototherapy particu- 
larly interesting for its Giscussion of laser surgery for treatment of such 
disorders as retinal detachraent, glaucoma, tumors, and cataracts. Other chap- 
ters explore the effects of light on tissue, effects of the sun, light art as 
therapy, transillumination, and the future of phototherapy. 78, 144 pp., 42 
il., 4 tables, $17.50 


NEUROLOGY OF THE VISUAL SYSTEM (7th Ptg.) by David G. Cogan, 
Harvard Medical School, Boston. The author of this book covers the entire 
range of neurological diseases affecting the visual system, including the anat- 
omy and physiology of each tissue, vascular disease, inflammations, degenera- 
tions, tumors, and the effects of poisons and injuries. A brief introduction 
precedes each section. Areaives of Ophthalmology wrcte, “The book will be 
valuable to the beginner who wants a brief and lucid review of a complex and 
confusing subject, and to the advanced student, who desires perspective and to 
share the experience of a great clinician and teacher . . . [it] should be part of 
every ophthalmologist’s amd neurologist's library." ’77, 432 pp., 220 il. (3 in 
color), $20.25 


LOCAL ANESTHETICS (2nd Ed.) by Rudolph H. de Jong, Univ. of Illinois 
College of Medicine, Chicago. This text begins with historical notes, pro- 
gresses through a comprehensive discussion of the basic science involved in 
local anesthetics, and arrives at a scrupulously detailed explication of the 
clinical goals. This Second Edition includes information on cardiac arrhyth- 
mias, membrane physiology, biotransformation, pharmacokinetics, and other 
topics. The Journal of the American Medical Association called this book 
*.,.a thoroughly well-rounded exposition of the theoretical basis for sound 
practice in handling loca! anesthetic agents." The journal went on to say, “It 
is a delight to read, and all who use local anesthetics in their practice will 
find it indispensable." '77, 364 pp. (6 3/4 x 9 3/4), 72 il, 27 tables, $37.50 


BASIC VISUAL PROCESSES AND LEARNING DISABILITY edited by 
Gerald Leisman, Brooklyn College of the City Univ. of New York. (18 Con- 
tributors) This text is concerned with issues in visual physiology, neuropsy- 
chology, nutrition, attention, memory, EEG evoked potentials and reading, 
with implications for theory, diagnosis and remediation. It examines the most 
frequently cited characteristics of children with learning disabilities in rela- 
tion to basic visual processes including hyperactivity, perceptual motor im- 
pairment, emotional liability, general orientation defects, attention disorders, 
impulsivity, disorders of rnemory and thinking, and difficulty with reading, 
writing and spelling. '76. 456 pp. (6 3/4 x 9 3/4), 135 iL, 18 tables, $31.75 


OCULAR INFLAMMATORY DISEASE edited by Bruce Golden, Univ. of 
The Witwatersrand, Johennesburg, South Africa. (20 Contributors) This 
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skillfully organized teaching device provides information required to make , 


appropriate decisions in the diagnosis and treatment of ocular inflammatory 
disease. The text is profusely illustrated and thoroughly indexed to increase 
its usefulness as a reference source. Among the many topics considered are 


arteritis, vasculitis, dry eye syndrome, trachoma, corneal wound healing, * 


transplantation in corneal disease, corneal ulcers, treatment of bacterial infec- 
tions, and uveitis. '74, 352 pp. (7 x 10), 259 il. (39 in color), 54 tables, $26.25 


Orders with remittance sent, on approval, postpaid senum IR 
Avenue e 
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bens coo 


by Visine 


oy Visine 


STERILE 


VisalenS« 





e Superior wetting ability. In tests of wetting ability with the Ramé-Hart goniometer, 
results indicate Visalens^ has the lowest contact angle — thus the greatest wetting 
ability—of the six leading solutions. 


@ Most continuous, uniform film. In a double-blind in vitro test, Visalens was selected 
over two leading formulas for its ability to provide a more continuous, uniform film... 
a major factor in the successful performance of any wetting solution. 


@ More viscosity for more comfort. Analysis by Ubbelohde Viscometer reveals that 
Visalens is measurably more viscous than five other leading wetting solutions tested 
... SUCh viscosity is an important aid in the lubrication and protection of corneal sur- 
faces with use of hard contact lenses. 


e isotonic formulation helps maintain normal corneal thickness. To help maintain 
optimum ocular clarity and comfort, and to help avoid corneal swelling or thinning, 
E Visalens is specially formulated to the tonicity cf natural tears. 


e Highly effective soaking/cleaning solution. When compared to two leading 


soaking/cleaning solutions in a double-blind in vitro test, Visalens was selected 
ae almost two to one by participants for its cleaning effectiveness. " 
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Evalust ti -- rformen- 
of VISALENS: 








Once you examine and evaluate Visalens for yourself, 
Pfizer thinks you'll agree... there is no other wetting or soak- 
ing/cleaning solution as ideally suited for your recom- 
mendation. Just have your office mail the coupon below 

and we'll provide you with professional samples for use in 

ycur practice. 


From the makers of Visine: 








You may never recommend 
any other solutions for 
hard contacts again. 


Professional sample kit request. 5 


To receive free samples (one dozen each) of Visalens" Wetting 
Solution and Visalens® Soaking/Cleaning Solution for your pa- 
tients, just fill out this coupon. 








Name 





Please Print 


Address 








City 





SEGUI s. mE ur cud 


Must Include 


Mail to. Visalens Redemption Genter, Leeming Division, Pfizer Inc., 100 jefferson Road, 
Parsippany, N.J. 07054 


AO00-2-9 J 
mmm mum mm NEN NES NND a ee å ND ee ee EDD ENT 
©1979 Pfizer inc 
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TAKE THE MEASURE OF GLAUCOMA 
sW ITH EPIFRIN ((- epinephrine HCI) 


The tonometer: basic instrument for measuring 
intraocular pressure. Epifrin (l-epinephrine HCl): basic 
therapy when the pressure reading reveals glaucoma. 

Epifrin has become the epinephrine of choice with 
many ophthalmologists; for many good reasons. Not the 
least of these is that Epifrin is more stable than borate 
solutions. Simulated use tests have shown that Epifrin 
resists oxidation more than twice as long. Such stability 
allows us to package Epifrin in 15 ml containers, which 
may mean as much as a $36 per year saving to your 
* patients. Plus, the plastic container is convenient and 


unbreakable - advantages not found in glass bottles 
and croppers. 


And Epifrin comes in four concentrations for 
individual patient titration. The lower "comfort strengths" 
as well as the higher, more potent strengths deliver the 
full cancentration of epinephrine as labeled. 


So when the tonometer says glaucoma, take its 
measure with Epifrin. 


Stability, convenience, dosage flexibility, and 
economy...only Epifrin has it all. . 


Epifrin* (I-epinephrine HCI) sterile ophthalmic solution. DESCRIPTION Contains: levo-epinephrine HCI equivalent to 0.25%* 0.596, 196, 2% free base with: benzalkonium chloride, 

e*odium metabisulfite, edetate disodium, and purified water. INDICATIONS Chronic simple glaucoma CONTRAINDICATIONS Should not be used in patients who have had an attack of 
narrow-angle glaucoma since dilation of the pupil may trigger an acute attack. WARNINGS Undesirable-side reactions may include: eye pain or ache, browache, headache, conjunctival 
hyperemia and allergic lid reactions. Adrenochrome deposits in the conjunctiva and cornea after prolonged epinephrine therapy have been reported. Epinephrine has been reported to 
produce macular edema in some aphakic patients and should be used with caution in these patients. PRECAUTIONS Epinephrine in any form is relatively uncomfortable upon instillation. 
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è The tumor-associated antibody (TAA) 
levels in two patients with choroidal mela- 
nomas who were undergoing xenon arc 
photocoagulation therapy were deter- 
mined by indirect immunofluorescence 
with allogeneic tumor cells. The TAA 
titers rapidly increased after each photo- 
coagulation session and then fell to 
previous levels. Even after 11 months, 
TAA leveis rose after as many as five 
photocoagulation therapy sessions. Vari- 
ations in the TAA titers probably occurred 
as an immune response to the release of 
sequestered tumor-associated antigens 
after the initial photocoagulation or necro- 
sis following the reduction of the tumor's 
blood supply. The persistence of changes 
in the TAA level after many photocoagula- 
tion sessions and spanning nearly a year 
suggests that even though the tumor 
appears clinically resolved, sequestered 
tumor-associated antigens have remained 
in the area. 

(Arch Ophthalmol 97:253-255, 1979) 


The biologic behavior of ocular cho- 

roidal melanomas is known to be 
variable. Early reports suggested that 
a patient's survival was dependent on 
histological cell type.' Though choroi- 
dal melanomas may remain small (less 
than 10 mm) for many years, cases 
have been reported where there is 
extensive metastatic spread, while the 
ocular tumor stil remains small. 
Some authors believe that enucleation 
may not reduce mortality among 
certain groups of patients*; therefore, 
other modes of therapy may seem 
justified? It has been suggested that 
the host responses preventing metas- 
tases are the immune surveillance 
system.* Cell-mediated immunity to 


See also p 256. 


metastatic melanoma extracts have 
been shewn in vitro’ and in vivo* in 
patients with uveal melanoma before 
therapy. Even though our group*'^ 
and others"? have reported the 
presence of tumor-associated anti- 
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Tumor-Associated Antibodies in the 


Serum of Patients With Ocular Melanoma 
II. Variation in Antibody Level After Xenon Arc Photoeoagulation 


bodies (TAAs) in the sera of patients 
with ocular malignant melanoma, a 
definite relationship between either 
of the immune mechanisms to the 
control] of this primary tumor has 
never been shown. A possible relation- 
ship has been shown in patients with 
cutaneous melanoma between the ex- 
tent of disease and TAA levels.'^?* 
This repor: evaluates change: in TAA 
levels in the sera of patients harbor- 
ing small primary choroidal melano- 
mas developing in vivo tumor cell 
destruction to photocoagulation. 


SUBJECTS AND METHODS 
Immunofluorescent Technique 


The indirect immunofluorescent tech- 
nique for the detection of TAAs, using 
snap-frozen uveal malignant melanoma 
tumor cells, was employed as previously 
described.” Serum was collected at various 
times and stored in the vapor phase of a 
liquid nitrogen freezer until tested. The 
serum was thawed in a 37 °C water bath 
and the following dilutions were prepared: 
1:4, 1:8, 1:12, 1:16, and 1:32. Each serum 
dilution was incubated with twe different 
uveal melanoma preparations (No. 317 and 
No. 330). The highest dilution showing a 
positive immunofluorescence was recorded 
as the TAA titer. 


Subjects 


Patient 1, a 75-year-old man, was first 
seen on Oct 16, 1973, with a small 
pigmented esion temporal to the macula in 
the right eye. Findings from multiple 
consultations, ultrasonography, radioactive 
phosphorus uptake tests, and fluorescein 
angiography were all consisten: with the 
diagnosis of a small choroidal melanoma. 
Pretherapy fundus photographs and fluo- 
rescein angiograms are shown in Fig 1. 
Complete oncological evaluation showed no 
evidence of metastatic disease. The patient 
refused enucleation and accepted treat- 
ment with xenon arc photocoagulation. The 
lesion was treated on four separate occa- 
sions: Nov 27, 1973, Jan 18, March 20, and 
June 19, 1974. Posttherapy fundus photo- 
graphs and fluorescein angiograms are 
shown in Fig 2. 

Patient 2, a 67-year-old man, was 
initially seen on Oct 11, 1973, with a small 
pigmented lesion nasal to the disc of the 
left eye. Findings from oncologieal work- 
up, including ultrasonography, radioactive 
phosphorus uptake tests, fluorescein angi- 
ography, and multiple retinal consulta- 
tions, were all in agreement with the diag- 
nosis of malignant melanoma. Medical 
evaluation revealed no evidence of meta- 
static disease. The patient refused enuclea- 
tion and accepted treatment with xenon 
arc photoeoagulation. The lesion was 
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treated on five separate occasions: Dec 15, 
1973, Jan 11, April 2, July 23, and Sept 18, 
1974. 

Three patients with proliferative diabet- 
ic retinopathy who were undergoing pan- 
retinal photocoagulation were also studied 
as control subjects. Their sera were studied 
before and after photocoagulation, as 
described above. 

Antibody titers were statistically com- 
pared by taking the average of the log, of 
the titer and comparing the SDs by the 
Student's t test. 


RESULTS 


In case 1 the pretherapy TAA titer 
against both tumor cell types was 1:12 
(Fig 3). Within one week after photo- 
coagulation, the antibody titer rose to 
1:32 and dropped to 1:8 by two weeks 
after photocoagulation. During the 
third week, the tumor antibody titers 
rose again to 1:12 and decreased the 
next week to 1:8. Antibody titers 
remained at 1:8 until two weeks after 
the second photocoagulation treat- 
ment, at which point antibody titers 
again rose to 1:32. The third photoco- 
agulation treatment more than two 
months later found the patient with 
the pretherapy TAA titer of 1:4, which 
rose to 1:16. At this point, the anti- 
body titer decreased and again came 
back up to 1:16 within the next month. 
After the fourth photocoagulation 
session, the TAA titers again rose to 
1:16 and within two weeks fell off 
again to 1:8. The response of case 1 to 
both tumor cell types (No. 317 and No. 
330) was almost identical (Fig 3). 

Patient 2 received photocoagulation 
on five occasions and showed a similar 
response (Fig 4). The pretherapy TAA 
titer rose from 1:12 (tumor cell type 
No. 330) or 1:16 (tumor cell type No. 
317) to a titer of 1:32 two weeks after 
photocoagulation. The titers then fell 
during the next week and rose again 
one week later in the same biphasic 
pattern as was seen in case 1. In all 
instances, the TAA titers were found 
to increase after photocoagulation. 

If one compares the TAA titers 
before and after each photocoagula- 
tion treatment, the data from nine 
separate therapy sessions can be 


analyzed: four from patient 1 and five. 


from patient 2. 

There is a significant difference in 
the TAA levels before and after 
photocoagulation in both cases (Ta- 


ble). 
. 
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Fig 1.—Case 1. Pretherapy fundus photographs (at upper right 
and left) of elevated amelanotic mass. Early (at lower left) and late 
(at lower right) fluorescein angiograms show typical patterns 


found in choroidal melanoma. 


Fig 3.—Tumor-associated antibody (TAA) 
response to xenon arc photocoagulation 
in case 1. Arrows indicate photocoagula- 
tion therapy; solid line, TAA levels against 
cell line No. 330; broken line, TAA levels 
against cell line No. 317; and AB, anti- 
body. 
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Fig 2.—Case 1. Posttherapy fundus photographs (at upper right 
and left) showing typical postphotocoagulation appearance of 
tumor area. Early (at lower left) and late (at lower right) fluores- 


cein angiograms show total lack of perfusion in areas that 
received photocoagulation. 
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None of the three diabetic patients 
who were treated with panretinal 
photocoagulation showed positive 
TAA titers (ie, all were less than 1:4). 
There was no difference before and 
after photocoagulation against either 
cell line. 


COMMENT 


The presence of humoral-mediated 
immunity in ocular melanomas has 
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been supported by many groups.*'" 
The levels of circulating TAA in a 
person may be dependent en several 
factors: (1) the competeney of the 
immune system; (2) the level of the 
antigenic stimulus; (3) the tumor 
burden; and (4) the presence or 
absence of blocking antibodies. In this 
study, photocoagulation therapy 
served as an instantaneous change in 
the immune equilibrium in the patient 
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Fig 4.—Tumor-associated antibody (TAA) 
response to xenon arc photocoagulation 
in case 2. Arrows indicate photocoagula- 
tion therapy; solid line, TAA levels against 
cell line No. 330; broken line, TAA levels 
against cell line No. 317; and AB, anti- 
body. 


by changing the level of antigenic 
stimulus and tumor burden. With each 
photocoagulation treatment, large 
masses of tumor cells were destroyed 
by either heat absorption or fiecrosis 
owing to a reduction in the tumor’s 
blood supply. In both cases, large 
amounts of cytoplasmic antigens are 
exposed to the immune system. 

The primary humoral response in 
mammals gives rise to circulating 
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Tumor-Associated Antibody Titers in Two Patients W 
Ocular Melanoma Receiving Xenon Arc Photocoagulation* 


2.90 + 0.66 (1:7.5) 


2 317 3.20 + 0.45 (1:9.2) 4.32 + 0.65 (1:20.0) 5  «—- 


2.92 + 0.57 (1:7.6) 












4.50 + 0.58 (1:22.6) 4 


3.95 + 0.62 (1:15.5) 5 <85 





*Average titer values are presented as log,. The numbers in parentheses present the average titers 
in a more familiar fashion. N indicates the number of photocoagulation sessions (samples in each 
pretherapy and posttherapy group). P represents probabilities calculated from the Student's t test. 


antibodies ten to 14 days after the 
initial inoculation. The secondary re- 
sponse usually occurs within three to 
seven days after inoculation. The 
rapid response (within one week) 
found in both patients with uveal 
melanoma would suggest that these 
are secondary humoral responses. Un- 
like most secondary humoral re- 
sponses, the TAA titer rose during the 
first week, but did not remain 
elevated for prolonged periods. As a 
matter of fact, during the first photo- 
coagulation therapy session, a bipha- 
sic antibody response was observed. 
There are two possible explanations 
for the biphasie antibody response 
after the first photocoagulation treat- 
ment. First, the initial photocoagula- 
tion therapy session was composed 
mainly of peripheral photocoagulation 
to reduce the amount of feeder vessels 
leading to the tumor. Some tumor- 
associated antigens may have been 
immediately released if the peripheral 
photocoagulation burns impinged on 
the outer parts of the tumor. The 
cutoff from circulation slowly caused 
death and necrosis of the tumor, which 
led to a slow release of tumor antigen. 
Thus, the initial peak of antibody 
response may have been due to the 
instantaneous release of tumor anti- 
gens, while the second peak three 
weeks later was due to the slow 
release of antigens from a necrotic 
and dying tumor. 

A second possible explanation of 
this biphasic response may concern 
the uptake of circulating antibodies 
by the tumor. Antibodies produced 
during the initial peak were taken up 
by the necrotic tumor, which caused 
the initial drop in antibody level. 
After all these antibody-binding sites 
had been filled, excess antibody was 
again detected in the serum as the 
second smaller peak, possibly owing to 
continued antibedy production. A sim- 
ilar phenomenon has been described 
in corneal heterografts.'* 

With each photocoagulation treat- 
ment, antibody levels rose within two 
weeks and then fell. Diabetic patients 
who were treated with panretinal 
photocoagulation showed no increase 
in TAAs after treatment, indicating 
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that there were no cross-reactive anti- 
gens in the cytoplasmic contents of 
the retinal pigment epithelium or 
normal choroidal melanocytes re- 
leased during this form of therapy. 
The rapid decay of circulating TAAs 
after photocoagulation is not clearly 
understood. It may be that antibodies 
are absorbed and no more antigen is 
available to stimulate further anti- 
body production. Like normal uveal 
antigens, tumor-associated antigens 
may be poor immunogens and fail to 
produce a sustained antibody re- 
sponse.'^ 

The continual production of circu- 
lating TAAs after each photocoagula- 
tion therapy session is also not well 
understood, since the tumors ap- 
peared regressed and necrotic. Several 
explanations are possible: (1) Not all 
tumor cells were killed by previous 
therapy sessions and repeatec photo- 
coagulation therapy causes more tu- 
mor cell death and the release of 
eytosol antigens. (2) Areas that pre- 
viously received photocoagulation 
may contain sequestered antigens 
that have not yet been exposed to the 
general circulation, and further photo- 
coagulation brings about the release 
of such sequestered antigens. (3) 
Necrotic tumor debris enguifed by 
macrophages may remain in the area 
that has received photocoagulation. 
The tumor cytosol antigens might not 
be further processed or degraded once 
in the macrophage (cf the persistence 
of melanin in macrophages) and this 
material is released with repeated 
photocoagulation. 

Thus, we have shown in two 
patients who were undergoing xenon 
are photocoagulation for therapy of 
their primary choroidal melanoma 
that the circulating TAA levels vary, 
probably as a function of the amount 
of antigenic tumor material available 
to the immune surveillance system. 
Though both patients had pretherapy 
allogeneic antibody titers of 1:12 or 
greater, at various times during their 
therapy titers as high as 1:32 could be 
detected in their sera. Even after four 
or five photocoagulation sessions cov- 
ering a span of nine to 11 months, 
TAA titers of 1:8 could be found in 
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these 
has not yet been related to prognosis 
in ocular melanomas. Since these anti- 
bodies are to cytesol antigens, they 
probably do not represent comple- 
ment-dependent cytotoxic antibodies. 
However, their role in protecting the 
host from metastases has not yet been 
delineated. Studies relating cytotoxic 
antibodies and cytoso! antibodies are 
presently being undertaken in. our 
laboratories. 
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Tumor-Associated Antibodies in the Serum of 
Patients With Ocular Melanoma 


III. Immunoperoxidase Detection 


Norman T. Felberg, PhD; J. Miguel Pro-Landazuri, MD; Jerry A. Shields, MD; Jay L. Federman, MD 


€ The indirect immunofluorescent and 
indirect immunoperoxidase methods to 
detect tumor-associated ^ antibodies 
(TAAs) in the plasma of patients with 
ocular melanomas were examined with 
commercially available conjugates. Test- 
ing indicated comparable titers and stain- 
ing between the two techniques using 
snap-frozen uveal melanoma cells. 

With the indirect immunoperoxidase 
method it was found that 7896 (57) of 73 
patients with uveal melanoma had TAAs, 
while 24% (25) of. 106 control subjects 
were positive for TAAs (P — .001). Sev- 
enty-eight percent (11) of 14 patients with 
metastases to the choroid also had TAAs 
using snap-frozen cells from choroidal 
melanoma tumors, which indicates that it 
was not possible to distinguish this group 
of patients from those patients with 
primary uveal melanoma. 

Tumor-associated antibodies have not 
been correlated to various prognostic 
indicators, but serial testing after therapy 
may show the biologic meaning of such 
antibodies in patients with ocular melano- 
ma. 

(Arch Ophthalmol 97:256-259, 1979) 


umor-associated antibodies (T A As) 

have been found in the sera of 
patients with a variety: of cancers.'^ 
Earlier, our group," as well as 
others,*-'? reported that patients with 
uveal malignant melanomas had 
TAAs as detected by indirect immu- 
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nofluoreseence. Even though TAAs 
detected by immunofluorescence may 
have prognostic? and diagnostic? val- 
ue, many authors have expressed the 
need for an improvement in the 
immunofluorescent method. ^? Sev- 
eral authors have compared the immu- 
nofluorescent and immunoperoxidase 
techniques in antinuclear antibody 
(ANA) testing and found identical 
staining patterns and titers." Like- 
wise, fluorescein and peroxidase con- 
jugates were found comparable in 
detecting immunoglobulin deposits in 
glomerulonephritis,'* and the presence 
of autoantibodies in bullous pemphi- 
goid." 

In order to standardize a more 
readily reproducible technique for 
TAAs, we compared the indirect 
immunoperoxidase and immunofluo- 
rescent methods, utilizing uveal ma- 
lignant melanoma cells and allogeneic 
plasma. This report examines TAAs 
against allogeneic uveal malignant 
melanoma tumor cells detected by the 
standardized indirect immunoperoxi- 
dase method. 


SUBJECTS AND METHODS 
Tumor Tissue 


Choroidal malignant melanəma tissue 
was obtained within five minutes after 
enucleation. Tumor tissue was suspended 
in minimal essential media (MEM) with 
antibiotics and antimycotics, but without 
serum. Single-cell suspensions were ob- 
tained after forcing solid tumor tissue 
through a stainless steel sereen (60 mesh). 
Trypan blue viability indicated 60% to 80% 
viable cells in the specimens used, and 
stock solutions were prepared at 2 x 10+: 
viable cells per milliliter. Fifty microliters 
of cell suspension was placed on each glass 
surface "well" of a Teflor-coated slide 
(twelve 6-mm diameter wells per slide); the 
cells were allowed to air dry at room 
temperature for 30 minutes and then were 
snap-frozen in liquid nitrogen-cooled iso- 


pentane. Slides were stored in the vapor 
phase of a liquid nitrogen refrigerator 
until used. 


Subjects 


Seventy-three consecutive patients with 
malignant melanoma of the uvea whose 
conditions were evaluated clinically at the 
Oncology Unit of the Retina Service, Wills 
Eye Hospital, were included in this study. 
In 50 patients the diagnosis of uveal malig- 
nant melanoma was subsequently con- 
firmed histologically. The rest had positive 
radioactive phosphorus uptake test values? 
and were treated by other modes of thera- 
py, such as photocoagulation, cobalt plaque 
radiotherapy, and sclerochorioretinal re- 
section with scleral graft. Normal control 
subjects consisted of 106 volunteers, hospi- 
tal employees, or patients with nonmalig- 
nant eye diseases, such as cataracts or 
chronic open-angle glaucoma. 

Fourteen patients who were referred to 
the Oncology Unit with metastatic lesions 
to the choroid or iris were also examined. 
Edetic acid plasma was collected and either 
used immediately or stored in the vapor 
phase of a liquid nitrogen refrigerator 
until needed. 


Indirect Immunoconjugate 
Technique 


Plasma samples were thawed and diluted 
to a ratio of 1:4 with phosphate-buffered 
saline solution (PBS) and layered on a well 
of the Teflon-coated glass slide, which had 
been previously washed twice with PBS. 
After a 20-minute incubation in a humid 
chamber, the slides were washed twice 
with PBS and layered with the optimal 
dilution (determined by block titration) of 
either horseradish-peroxidase-conjugated 
goat antihuman immunoglobulins or IgG 
(heavy and light chain specific) or fluores- 
cein isothiocyanate — (FITC)-comjugated 
goat antihuman immunoglobulins. Conju- 
gate dilutions were prepared in PBS with 
1% normal goat serum. 

After incubation and washes, peroxi- 
dase-conjugate-treated slides were treated 
with Karnovsky's reagent (diaminobenzi- 
dine and H,O,) to develop the chromogen.: 
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Fig 1.—Tumor-associated antibodies detected by indirect immunoperoxidase technique. 
Left, Positive test sample showing uniformly dark brown cytoplasmic staining with 
occasional cytoplasmic ring or halo. Right, Negative test sample of control subject 


( X 100). 


The slides were washed, dehydrated, and 
mounted for later grading. A positive and 
negative control was run on each slide and 
the stain intensity was graded from 0 to 
+4. In most instances the negative control 
ranged from +'% to +1 and the positive 
control from +3 to +4. A positive reaction 
to one tumor was two grades higher than 
the negative control. A partial reaction (+) 
was considered 1 to 1% grades higher than 
the negative control. 

Slides treated with FITC conjugate were 
washed and mounted in PBS-glycerol and 
graded immediately with an ultraviolet 
microscope with epi-illumination. A posi- 
tive and negative control was run on each 
slide. An intermediate response was con- 
sidered a partial reaction (+). 

Four different smap-frozen tumors were 
tested for all patients and control subjects. 
Allogeneic response was considered posi- 
tive if the patient responded positively 
with two or more of the tumors. In the 
grading, two partial (+) responses to 
different tumors were considered to be 
equivalent to one positive response. 


Statistics 


x: values for 2 x 2 contingency tables 
were obtained on a programmable calcula- 
tor. 


RESULTS 


Detection of TAAs by immunoper- 
oxidase was evident as a uniform dark 
cytoplasmic stain (Fig 1) or as an 
occasional cytoplasmic (not mem- 
brane) ring or halo. Tumor-associated 
antibodies that were detected by 
immunofluorescent techniques were 
seen as the bright apple-green fluo- 
rescence in the ultraviolet microscope 
(Fig 2). Staining patterns were com- 
parable between immunofluorescent 
and immunoperoxidase techniques. 

Antibody reactivity was compared 
for both,conjugates and plotted in Fig 
3. Linear regression analysis showed 
the reactivity to the conjugates could 
be expressed as follows: FITC = 
0.4925 x HRP + 0.785, where FITC 
equals reactivity with the FITC conju- 
gate and HRP equals reactivity with 
ths peroxidase conjugate. The correla- 
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Fig 2.—Tumor-associated antibodies de- 
tected by indirect immunofluorescent 
technique. Positive test sample shows 
familiar bright apple-green fluorescence 
(x 160). 
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HRP-Conjugate Reactivity 


Fig 3.—Comparison of tumor-asseciated antibody reactivity with fluorescein isothiocya- 
nate (FITC)- and horseradish-peroxidase (HRP)-conjugated goat antihuman immuno- 
globulins. Numbers on ordinate and abscissa refer to number of allogeneic tumors each 
plasma sample reacted with. Samples were tested against four different tumors at 
following dilutions: 1:4 (closed circles); 1:8 (open circles); and 1:16 (open triangles). 
Dotted line, obtained by linear regression analysis, is described by the equation in 


text. 


tion coefficient, r, for the equation is 
0.6439 (n = 17; P < .01), showing the 
close reproducibility of the methods. 
At L8 or 1:16 dilutions, two patients 
showed a positive reaction to three 
tumor cells with the peroxidase conju- 
gate, while they only reacted to one 
tumor cell when tested with the FITC 
conjugate. All other patients and 
control subjects showed either a posi- 
tive (reactive with two or more tumor 
cells) or negative (reactive with less 
than two tumor cells) reaction by both 


conjugate systems. 

Tumor-associated antibodies 
against two or more of the four allo- 
geneie tumors tested were found in 
the plasma of 78% (57 of 73) of 
patients with uveal melanoma prior to 
treatment (in 74% [37] of the 50 histo- 
logieally proven melanomas), but in 
only 24% (25 of 106) cf normal control 
subjects (Table 1). The difference 
between the tumor and normal popu- 
lations is statistically significant 
(x? = 51.7185; P< .001). Ten of 12 
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Table 1.—Patient Distribution of Tumor-Associated Antibodies in 
Uveal Malignant Melanoma Using the Immunoperoxidase Technique* 






Tumor-Associated Antibody 











LC, 
* Diagnosis Negative (96) Positive (96) Total 
Uveal melanoma 16 (22) 57 (78) 73 
Control subjects 81 (76) 25 (24) 106 





*x° = 51.7185; P < .001. 


Table 2.—Patient Distribution of 
Tumor-Associated Antibodies With Histological Cell Type* 


Tumor-Associated Antibody 





Cell Type Negative Positive Total 


ere 
Spindle A & B 10 13 23 
Mixed 7 9 16 


*x! = 0.003; P > .98. No pure epithelioid tumors were reported and only one tumor was reported 
as "necrotic" (this patient showed a positive reaction). 
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Tumor Size at Base, mm 


*x’? = 3.3042; P > .05. 


Primary 


Site Negative 


plasmas that reacted with three or 
more of the four uveal melanoma 
tumors tested demonstrated anti- 
bodies against a cutaneous malignant 
melanoma. However, antibodies could 
not be detected that were reactive 
with a normal human fetal lung fibro- 
blast cell line in any of 24 positive 
uveal melanoma plasmas. 

We have not been able to correlate 
TAAs with several prognostic indica- 
tors,'*'* such as tumor cell type (Table 
2), the presence or absence of scleral 
or extrascleral invasion, or other 
histological features such as retinal 
detachment, or the presence of blood 

in the subretinal space or vitreous. 
* Neither could tumor size at the base 
be related to TAA distribution (Table 
3). Eleven of the 14 (78.6%) patients 
e with metastatic lesions to the choroid 
* also demonstrated positive TAAs by 
the immunoperoxidase technique (Ta- 

ble 4). 
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Negative 


> 10 10 10 20 


rnr 
Breast 2 7 9 
Gastrointestinal tract 0 1 1 


Total 3 11 14 


Table 3.—Patient Distribution of Tumor-Associated Antibody With Tumor Size* 


Tumor-Associated Antibody 





Positive 


Table 4.—Uveal Malignant Melanoma 


Tumor-Associated Antibodies in Patients With Ocular Metasteses 





Tumor-Associated Antibody 


Positive Total 


COMMENT 

The measurement cf TAAs in 
patients with cutaneous malignant 
melanoma has been shown to be of 
diagnostic and prognostic value.» One 
would expect a similar humoral host 
response in patients with uveal mela- 
nomas since it is speculated that 
dermal and uveal melanocytes share a 
common embryologie  origin.?"'»5?^ 
Cytosol*" and cell  membrane*" 
TAAs have been found in the serum of 
most patients with ocular melanoma. 
In addition, our group has noted the 
TAA cross-reactivity of patients with 
ocular melanoma to cutaneous mela- 
noma.’ 

Difficulties in performing and in- 
terpreting immunofluorescence of 
TAAs in patients with ocular melano- 
ma have been reported by Brownstein 
et al.'^ Such difficulties have also been 
encountered in patients with cuta- 
neous melanoma.” Day-to-day varia- 


tions in our laboratory were reduced 
considerably by instituting the immu- 
noperoxidase technique. Technician 
training time was reduced and the 
long-term stability of the prepara- 
tions allowed the training of many 
persons on the same set of slides, as 
well as review by others. A final 
advantage lies in the fact that a much 
higher dilution of peroxidase conju- 
gate can be used, thereby reducing the 
cost ten- to 20-fold and allowing the 
same lot of conjugate to be used in 
many more tests. There are several 
other reported advantages to the 
immunoperoxidase technique. Among 
these are the following: (1) a lack of 
nonspecific staining''; (2) a lack of 
noteworthy background reaction"; (3) 
the light stability of the chromogen 
allowing a light microscope to be 
used'':?.5; and (4) the preparation of 
permanently mounted slides for later 
use,?!:!3-14 

The intercept in the equation indi- 
cates that all patients will react with 
at least one (0.785) cell line when the 
fluorescein conjugate is used, possibly 
owing to nonspecific or increased 
background staining, which is not 
seen with the peroxidase conjugate. 
The indirect immunoperoxidase stain- 
ing demonstrated its specificity by 
not reacting with normal human fetal 
lung fibroblast cell lines. However, the 
low specificity seen in patients with 
metastatic cancer to the choroid 
(Table 4) could be traced to the cross- 
reactivity of the TAAs from patients 
with uveal melanomas reacting with 
the cutaneous melanoma cell line. 

Benson and Cohen" suggested that 
the immunoperoxidase method would 
be more useful than immunofluores- 
cence in comparing ANA data from 
several laboratories, since it would be 
easier to standardize among laborato- 
ries. We have found the indirect 
immunoperoxidase technique to be 
much more reproducible than the indi- 
rect immunofluorescent technique 
and suggest its use in TAA detection 
as a replacement for the immuno- 
fluorescent. method, with at least 
equal accuracy and specificity. The 
only disadvantage of the peroxidase 
conjugate that has been observed to 
date is the difficulty in interpreting 
heavily pigmented uveal melanoma 
cells. 

The meaning of the TAAs in 
patients with ocular melanoma has 
been considered diagnostic by one 
group who found no false-positive 
reactions; However, like previous 
groups,” we have a 24% false-positive 
reaction in our normal control sub- 
jeets. By employing the criteria à t 
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positive reaction with two or more of 
four tumors, we tried to reduce the 
possibility of testing with a cell 
containing insufficient or absent tu- 
mor-associated antigens. Our results 
showed a very high positive allogeneic 
test value (78%) when compared with 
‘the results of others (61%* and 57%""). 
Even though 22% of patients with 
uveal melanoma would have a nega- 
tive result by the immunoperoxidase 
technique, we believe the method 
must have some biologic basis to give 
such skewed statistics (x? = 51.7185). 

The question of the “false-positive” 
or naive response has puzzled re- 
searchers studying human cancer and 
malignancy produced in inbred ani- 
mals. The presence of humoral or cell- 
mediated immunity in naive hosts is 
probably not the response of an “im- 
mune surveillance” system, but rather 
a specific response to one stimulus 
resulting in a cross-reactivity to 
another stimulus. One recent publica- 
tion suggests that the presence of 
TAAs in tumor-free patients and 
patients with cutaneous melanoma is 
due to a nonspecific cross-reactivity 
between bacillus Calmette-Guérin 
(BCG) and melanoma antigens." In 
fact, Brownstein et al'® have anecdot- 
ally reported the TAA seroconversion 
of a patient with uveal melanoma 
after oral BCG therapy. Surface or 
cell-membrane antigens are impor- 
tant for cell-mediated immunity and 
complement-dependemt antibody cy- 
totoxieity. Sueh a host response has 
been suggested as a mechanism 
resulting in necrotic uveal melano- 
mas,” which represent only 7% of all 
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uveal melanomas.""^**' However, the 
role of cytoplasmic antibodies is un- 
known. One possibility is that such 
TAAs represent a host response to 
necrotic tumor tissue. Therefore, the 
presence of allogeneic cytoplasmic 
antibodies in 78% of the ocular mela- 
noma patients who were studied with 
may represent the host immune 
response to continually shed neerotic 
cells from the tumor as a result of 
cellular turnover. The immune re- 
sponse to necrotic material is not 
surprising since we have seen changes 
in TAA levels several days after 
photocoagulation of choroidal melano- 
mas that are suggestive of a host 
response to cytoplasmic antigens re- 
leased during therapy (p 253). The 
presence of cytosol-directed allogeneic 
TAAs suggests the expression or 
reexpression of antigens common to 
three fourths of the group with meta- 
statie lesions to the choroid and three 
fourths of the group with uveal mela- 
noma. This broad cross-reactivity sug- 
gests the antigen may be either onco- 
fetal or viral in origin. 

Many groups have shown that clini- 
eal and histological data from cnoroi- 
dal melanomas can be used as prog- 
nostic indicators. For many years the 
Callender classifications of cell type 
was the basis for prognosis." Recent- 
ly, other factors were fourd to 
influence patient survival, sueh as 
largest tumor diameter, location, pig- 
mentation, and scleral infiltration.'*-'* 
In this study we could find no statisti- 
eal correlation of TAAs with cell type 
(Table 2), scleral invasion, retinal 
detachment, or vitreous hemorrhage. 
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It was of interest that while 80% of 
the patients with small melanomas 
(less than 10 mm) had TAAs, only 50% 
of the patients with large melanomas 
(greater than 10 mm) had a positive 
result (Table 3). While this is ‘not 
statistically significant (P > .05), the 
inclusion of more patients may fur- 
ther define the relationship. 

Taken with the elinieal impression, 
the detection of TAAs by the indirect 
immunoperoxidase technique offers 
an additional diagnostic adjunct. The 
specificity is not high enough to allow 
total dependence on the results since 
it eannot distinguish between three 
fourths of the patients with metastat- 
ic lesions to the choroid and one fourth 
of a normal population. As yet, the 
technique offers no prognostic value, 
but serial studies are continuing to 
evaluate changes in TA As in patients 
who are followed up for extended peri- 
ods. 
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Suprathreshold Static Perimetry 


Initial Clinical Trials With the 
Fieldmaster Automated Perimeter 


John L. Keltner, MD; Chris A. Johnson, PhD; Frank G. Balestrery, MS 


è We describe our initial clinical trials 
comparing the Fieldmaster automated 
visual field plotter (Synemed, Inc) with 
Goldmann kinetic perimetry performed by 
highly skilled perimetrists. The Fieldmas- 
ter utilizes a quick, randomized test 
procedure referred to as “suprathreshold 
static perimetry.” The calibration and 
stimulus control features of the Fieldmas- 
ter have made it possible to derive 
approximate Goldmann-equivalent stimu- 
lus values and provide accurate, repro- 
ducible test conditions. Evaluation of 105 
eyes (61 with defects, 44 normal) revealed 
a 98.5% detection rate and a 4% false 


. alarm rate for the Fieldmaster in compari- 


son with Goldmann kinetic perimetry. 
Based on these results, the Fieldmaster 
appears to have great potential value as a 
quantitative visual field screening device 
for the detection of visual field defects. 
(Arch Ophthalmol 97:260-272, 1979) 


(Considerable time, skill, and knowl- 
edge of psychophysical and physi- 
ological principles are required to 
perform thorough quantitative perim- 
etry. As a consequence, ophthalmol- 
ogists must either spend a large 
amount of time and effort training 
technicians or perform their own 
visual field testing. Since both alter- 
natives are very time-consuming, this 
problem has stimulated the use of 
many visual field screening proce- 
dures,- and more recently the devel- 
opment of automated perimetry.*-'* 
Visual field screening devices have 
become popular because they require 
less time than quantitative perimetry, 
are easier for both the patient and 
examiner to perform, and can be 
administered to a larger number of 
patients. However, many screening 
tests lack precise calibration and spec- 
ification of stimuli, examine only the 
central 30? of the visual field, or ex- 
hibit either a low detection rate (miss 
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too many visual field defects) or a 
high false alarm rate (report visual 
field defects that are not actually 
present). An exception to these criti- 
cisms is the Armaly screener for glau- 
coma as modified by Rock et al,’ 
although the test must be performed 
manually on the Goldmann perimeter. 
Semiautomated devices constructed 
by Buchanan and Glester® and by 
Gloster have also shown promising 
results. 

Theoretically, automated perimetry 
should be capable of greater accuracy 
and reliability than manual tech- 
niques due to precise standardization 
of test procedures and stimulus prop- 
erties. Also, automated perimeters are 
designed to be operated with a mini- 
mum of training as compared to 
manual perimetric methods, and are 
ideal for use by less-skilled personnel. 
Many automated perimeters perform 
visual field examinations with the use 
of static perimetry or a variant there- 
of. Static perimetry, even when auto- 
mated, takes considerable time to 
evaluate the entire visual field. Our 
experience with the adaptation of 
kinetic perimetry to automated proce- 
dures has been disappointing to date. 
For these reasons, our efforts have 
been directed toward a rapid, quanti- 
tative screening technique referred to 
as “suprathreshold static perimetry.” 
In general, suprathreshold static pe- 
rimetry bears certain similarities to 
static perimetry, except that the 
target luminance is initially adjusted 
to a level assumed to be above normal 
threshold sensitivity. Targets are then 
presented at locations throughout the 
visual field, preferably in a random 
sequence, and the patients respond by 
pressing a button for each target seen. 
A visual field chart is used to record 
the locations of targets detected and 
targets missed. 

We have recently hac the opportu- 
nity to assess the Fieldmaster, an 
automated suprathreshold static 
perimeter developed by Synemed, Ine 
(Berkeley, Calif). This article presents 
the results of our preliminary clinical 
trials with the Fieldmaster in compar- 
ison with manual kinetic visual field 
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testing by highly skilled perimetrists 
on the Goldmann perimeter. The 
purpose of this study is to validate the 
efficacy of the Fieldmaster for detec- 
tion of visual field defects. Since 
kinetic visual field testing on Gold- 
mann (or Goldmann-like) perimeters 
is the most widely used quantitative 
method of detecting visual field 
defects, we chose this technique as the 
most appropriate comparison stan- 
dard for evaluating the Fieldmaster 
results in this study. 


METHODS 


The Fieldmaster (Fig 1) consists of a 
hemispherical cupola (30-em radius) with 
99 holes placed at strategic locations in the 
visual field. Fiberoptic elements positioned 
behind each hole provide the target illumi- 
nation from a single central light source. 
During the examination, each spot lights 
up according to a random sequence. The 
patient depresses a button for each target 
seen, and the location of each response is 
recorded on heat-sensitive paper. Thus, ~ 
dark spots on the paper indicate visual 
field locations where the target is seen, 
whereas unfilled spots denote locations at 
which the target is not seen. 

An adjustable head-and-chin rest keeps 
the patient securely in place during test- 
ing. The patient adjusts the position of the 
head-and-chin rest until the eye to be 
tested is aligned with a small red fixation 
cross presented in the center of the hemi- 
sphere. Accurate fixation is checked by an 
eye monitor located in approximately the 
central 6° of the visual field (3° radius 
from fixation). The eye monitor contin- 
uously compares the light reflections from 
the iris and cornea to a background level 
set during proper alignment. Changes in 
fixation will elicit a warning tone and stop 
the program until the patient resumes 
proper fixation. The sensitivity of the eye 
monitor can be adjusted to allow fixation 
error tolerance limits of any desired 
amount for each individual patient. 

The most important features of the 
Fieldmaster pertain to the selection and 
control of various test conditions. Lumi- 
nance of the background and test spots can 
be varied by independent contréls. A cali- 
brated photocell connected to a digital 
meter provides direct readout of either the 
background or test spot luminance (in 
apostilbs [asb]) by appropriate adjustment 
of a selector switch. In addition to allowing 
precise selection of test conditions, this 
calibration system also permits difect 
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Fig 1.—Photograph of Fieldmaster auto- 
mated visual field plotter. 


compensation for changes due to bulb 
wear, room illumination, and other factors. 
Accurate comparison of results between 
examinations and/or among different ma- 
chines is thereby possible with the Field- 
master because of its highly standardized 
test conditions. The background luminance 
may be varied between 1 and 45 asb, 
whereas test spot luminance levels from 
approximately 5 to 10,000 asb may be 
achieved. 

Additiona! stimulus controls allow varia- 
tions in expesure duration of the test spot, 
time interval between successive presenta- 
tions, and test spot color (Kodak Wratten 
filters No. 29 [red], No. 8 [yellow], No. 61 
[green], and No. 38A [blue]. The most 
recent version of the Fieldmaster also 
includes a lens holder for providing an 
appropriate refractive correction, an auto- 
matic recheck of all missed test spots on an 
individual run, and selection of programs 
for testing the full visual field, the central 
30° only, or the periphery only. As de- 
seribed in a later section, these new 
features centribute significantly to the 
effective operation of this device. For the 
most commonly used time intervals (expo- 
sure duration, 0.8 seconds; time interval 
between presentations, 0.9 seconds), each 
test run of 99 spots takes less than 2! 
minutes to complete. A digital display indi- 
eates whieh spot number is being pre- 
sented at any given moment. Manual selec- 
tion and presentation of individual test 
spots can also be performed. 

For the initial part of this study, we 
examined 105 eyes of 62 patients (ages 6 to 
84) seen gt the Sacramento Medical Center 
Eye Clinic. Forty-four eyes (41.9%) had 
normal visual fields and 61 eyes (58.1%) 
exhibited one or more visual field defects 
as revealed by Goldmann kinetic and/or 
Tübingen statie perimetry. Of the 61 eyes 
with visual field defects, 15 (24.6%) exhib- 
ited glaucomatous visual field loss, 7 eyes 
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(11.5%) had retinal disorders, 19 eyes 
(31.1%) had optic nerve dysfunctior other 
than glaucoma, 10 eyes (16.4%) exi bited 
chiasmal or retrochiasmal lesions, and 10 
eyes (16.4%) were classified in a muscella- 
neous category (undetermined diagnosis to 
date, multiple disorders, etc). 

Goldmann kinetic visual fields ane Field- 
master plots were tested on the same day 
for each patient, except for a few cases in 
which this was not possible. Goicmann 
kinetic visual fields were performed by 
highly skilled perimetrists, and typically 
consisted of two isopters beyond 30” from 
fixation and 3 isopters within 30°. im addi- 
tion, extensive spot checks were pembormed 
between isopters within the central 30° 
(Fig 2). An appropriate refractive correc- 
tion was used for examining the eentral 
30°. Accuracy of this lens correetsen was 
carefully checked at the perimeter bowl by 
subjective techniques. The standa»d back- 
ground luminance of 31.5 asb was wed for 
all Goldmann kinetic visual field evalua- 
tions. 

In most cases, patients were evaluated 
on the Fieldmaster with successive runs at 
three test spot luminance levels, approxi- 
mately corresponding to Goldmarr-equiv- 
alent targets of II/4e (1 sq mm, 1,800 asb), 
]/3e (0.25 sq mm, 315 asb) and I/2e (0.25 sq 
mm, 100 asb). Background luminance was 
31.5 asb for all conditions. Since the target 
sizes on the Fieldmaster and Goldmann are 
different, the test spot luminance values 
for the Fieldmaster were derives accord- 
ing to Goldmann’s guidelines for ayuating 
the detectability of targets varying in size 
and luminance (see Greve?). Gcidmann's 
relationship indicates that a fourfold (0.6 
log unit) reduction in target are: may be 
counterbalanced by a threefold «0.5 log 
unit) increase in target luminaace. Two 
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Fig 2.—Schematic representation of test procedure typically used for Goldmann kinetic 
perimetry at University of California: Davis-Sacramento Medical Center Eye Clinic. 
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targets will therefore be equally detectable 
if one of them is four times smaller in area, 
but three times greater in luminance, than 
the other. Goldmann’s equation is essen- 
tially a partial expression of Ricco’s law, a 
psychophysical relationship that indicates 
a one-to-one reciprocity between target 
luminance and area at threshold. In gener- 
al, Goldmann’s relationship is more appro- 
priate for clinical perimetric purposes. 
There is, however, considerable controver- 
sy in the literature concerning the limita- 
tions and validity of the Goldmann rela- 
tionship (see Greve for a discussion). 
Moreover, suprathreshold static perimetry 
and kinetic perimetry represent quite 
different types of testing, and do not 
necessarily reflect identical response prop- 
erties. We therefore considered the calcu- 
lated values for the Fieldmaster to be 
general approximations of Goldmann- 
equivalent stimuli, with the accuracy of 
this relationship to be determined from our 
clinical trials. Based on a target area of 
0.79 sq mm for the Fieldmaster test spots, 
a target luminance cf 1,700 asb is required 
for a Goldmann II/4e2 equivalent (1 sq mm, 
1,000 asb), 135 asb for a I/3e equivalent 
(0.25 sq mm, 315 asb}, and 44 asb for a I/2e 
equivalent (0.25 sq mm, 100 asb) value, 
using a 31.5-asb background luminance. 
The most recent versicn of the Fieldmas- 
ter with lens holder, special program selec- 
tion (full field, central field only, peripher- 
al field only), and automatic recheck of 
missed targets was not available at the 
beginning of our initial clinical trials. Most 
of the 105 eyes in this study were therefore 
tested on the Fieldmaster without correc- 
tion of refractive error and recheck of 
missed test spots. As described in “Re- . 
sults," this produced a rather high "false 
alarm" rate (report of defects that were 
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Fig 3.—Visual field evaluation of normal eye as 
performed by Fieldmaster at 44-asb (top graph), 
135-asb (second graph), and 1,700-asb (third graph) 
test spot luminances. Standard Goldmann kinetic 
perimetry is shown on bottom graph. See text for 
description. 


not actually present) due to shallow refrac- 
tion scotomas and missed spots during 
attention lapses. After the latest version of 
the Fieldmaster became available to us, a 
second study of 50 additional eyes was 
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Preliminary results indicated that it 
was necessary to adopt a reliable 
criterion for identifying visual field 
defects on the Fieldmaster plots. 
Consistent evaluations were obtained 
utilizing three guidelines for defining 
potential visual field defects: (1) 
marked contraction of a major portion 


195°+-4 we, X of the visual field (sector, quadrant, 
2 Aw: Cres hemianopic defect, etc); (2) two or 
p qu erii more adjacent locations missed (un- 
N QT filled spots) on a single test run at a 
BPA NC given luminance level, surrounded by 
E] locations that were detected (filled 
225° A a spots); and (3) a single test spot 
td AR missed on two or more successive runs 
aman eaa ~ at different luminance levels, sur- 
a y tn NUS * 1700 asb rounded by locations that were de- 
Er + A BOVEM on tected. The latter two cases are simi- 
act / CE NS II/Ae lar to scotomas enclosed within an 
Cet sea o) isopter in kinetic perimetry. Single 
[1K EX. D 

165 | | EAE 3 isolated test spots missed at only one 
un TIRARA T 5° luminance level were not a reliable 
" 5 DRE 135759966 C.5 ny o see o indicator of visual field loss in all 
| L^ Se SED IT 355 patients. Visual field defects on the 
cS CPLEX) Ce w- Fieldmaster, defined according to the 
V. HOOK d. b. Jj above criteria, were recorded as false 
s HAS alarms if both Goldmann kinetie and 
S ig EX "n 330} Tübingen static perimetry failed to 
ON e CS confirm the defect. To minimize the 
à oa E " potential influence of bias in interpre- 
M e a 300° tation, Fieldmaster plots were ana- 
2559 270 285° lyzed prior to the evaluation of corre- 
sponding Goldmann kinetic and Tii- 

bingen static visual fields. 
Of the 105 eyes tested with the 
Fieldmaster (with no correction or 
automatic recheck of missed spots), 61 
eyes had a total of 68 individual visual 
field defects as documented by Gold- 
mann kinetic and/or Tiibingen static 
eee perimetry. At the 1,700-asb test spot 
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luminance level alone, the Fieldmas- 
ter detected 50 (73.5%) of these visual 
field defects. The 1,700- and 135-asb 
test spot luminances in combination 
were able to find 59 (86.8%) of the 
defects. Using all three test spot lumi- 
nances (1,700, 135, and 144 asb), the 
Fieldmaster detected an impressive 
67 of the 68 visual field defects 
(98.5%). The single defect that was 
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missed was a small 2? central scotoma. 
Since the eye monitor of the Field- 
master occupies the central 6? of the 
visual field (8° radius from fixation), 
this "miss' was to be expected. Note 
that the detection efficacy of the 
Fieldmaster increases systematically 
with additional test runs at different 
~ luminance levels. 

The false alarm rate (frequency of 
false alarms per 105 eyes) for all lumi- 
nance levels in combination was 28.6%. 
Individually, the 1,700-asb luminance 
level exhibited a 2.2% false alarm rate, 
the 135-asb level had an 8.0% false 
alarm rate, and the 44-asb level 
displayed an 18.2% false alarm rate. 
Patients with normal visual fields 
exhibited a slightly higher false alarm 
rate (83%) than did patients with 
visual field defects (25%). Approxi- 
mately two thirds of the false alarms 
occurred at the lowest test spot lumi- 
nance level (44 asb). Many of these 
false alarms were probably produced 
by shallow refraction scotomas as a 
result of not providing an appropriate 
lens correction for testing the central 
30°. Another factor likely to contrib- 
ute to the high false alarm rate was 
the lack of a recheck of all missed test 
spots. Rock et al,’* in evaluating the 
Armaly screening procedure for glau- 
comatous visual field defects, also 
found an initially high false alarm 
rate (37.7%), which was considerably 
reduced (12%) by testing each spot a 
second time. 

To eliminate some of the sources 
contributing to the high false alarm 
rate and obtained a more representa- 
tive estimate of the true false alarm 
rate, a second small study of 50 addi- 
tional eyes was conducted. This study 
was performed on the most recent 
version of the Fieldmaster, which 
automatically rechecks all missed test 
spots on an individual run plus several 
previously detected test spots to 
randomize the procedure and main- 
tain the patient’s attention. Also, it is 
equipped with a lens holder for provid- 
ing an appropriate refractive correc- 
tion to test the central 30° of the 
visual field. Only two of the 50 eyes 
tested in this manner showed a false 
alarm (4%), a value whieh is considera- 
bly lower than the initial 28.6% false 
alarm rate. One of the two eyes exhib- 
iting a false alarm in the second study 
had 20/100 visual acuity due to cata- 
racts, wigh the false alarm occurring 
in the central 30° at the lowest test 
spot luminance (44 asb). Although the 
Goldmann visual field was essentially 
normal, it may be questionable as to 
whether this finding should be consid- 
ered a false alarm. Nonetheless, the 
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results clearly show that the addition- 
al features of the latest Fieldmaster 
have successfu_ly minimized the prob- 
lem of false alarms. 

For each eye displaying a visual 
field defect in the initial study of 105 
eyes, the correspondence (very good, 
good, fair, poor) between Goldmann 
kinetic visual fields and Fieldmaster 
plots was determined according to the 
size, shape, location, and approximate 
intensity of the defect on the two 
devices. A total of 83.6% of these eyes 
were judged as very good or good, 
13.1% fair, and 3.376 poor correspon- 
dence. It should be noted that fair and 
poor correspondence resulted from 
both inaccurate Fieldmaster plots 
and/or unreliable Goldmann kinetic 
visual field evaluations. Representa- 
tive examples of testing from each 
patient category are presented be- 
low. 

Figure 3 displays the results of a 
standard Goldmann visual field (bot- 
tom) and Fielcmaster plots (top three 
graphs) for the 1,700-, 135-, and 44-asb 
test luminances for a normal eye. On 
each Fieldmaster plot, the two un- 
filled circles at 15? eccentricity on the 
180? meridian indicate the position of 
the blind spot. Note that the filled 
circles on the Fieldmaster plot extend 
to greater eccentricities at higher test 
spot luminance levels. The 1,700-asb 
Fieldmaster tzrget luminance approx- 
imately corresponds to a Goldmann 
II/4e equivalent target, the 135-asb 
luminance corresponds approximately 
to a Goldmanr I/3e equivalent target, 
and the 44-asb target luminance is 
about the equivalent of a Goldmann 
I/2e target, using a 31.5-asb Back- 
ground luminance. Figure 3 may be 
used as a reference for comparison 
with the results of the clinical cases 
described belcw. 


REPORT OF CASES 


Case 1.—A 54-year-old man had de- 
creased vision in both eyes. In March 1976, 
there was decreased vision in the left eye 
with a gray spo: in front of the left eve. In 
October 1976, he had decreased visicn in 
the right eye with a gray spot in front of 
the right eye. On examination, his visual 
acuity was 20/80 in the right eye and 20/40 
in the left eye. His color vision was nermal. 
There was no Marcus Gunn pupil. Exami- 
nation of the fandi showed central serous 
retinopathy, greater in the right eye than 
in the left. Goldmann kinetic perimetry 
and Fieldmaster plots are shown in Fig 4. 
We determined that there was central 
serous retinopathy in both eyes. 


In Fig 4, left, the Goldmann kinetic 
visual field (bottom graph) for the left 


eye reveals a centrocecal scotoma with 
sloping edges. The I/3e target shows a 


scotoma extending from the blind 
spot. This enlarges tc include fixation 
for the dimmer I/2e target. Fieldmas- 
ter plots show a paracentral defect 
inferotemporally at 1,700 asb (II/4e 
equivalent), and a distinct centrocecal 
scotoma at 135 asb (1/3e equivalent), 
which enlarges for the 44-asb (1/2e 
equivalent) test luminance. In the 
right eye (Fig 4, right), the Goldmann 
kinetic visual field reveals a centroce- 
cal scotoma to the 1/8e target. The 
1,700-asb Fieldmaster plot looks es- 
sentially normal, whereas the 135-asb 
and 44-asb test spot luminances 
display a centrocecal scotoma. Corre- 
spondence between Goldmann kinetic 
perimetry and Fieldmaster plots was 
judged to be good to very good. 


Case 2.—A 58-year-olc man had a history 
of elevated intraocular pressure over the 
last several years. His visual acuity was 
20/20 in both eyes. Current intraocular 
pressure (while taking 4% pilocarpine four 
times daily) was 39 mm Hg in the right eye 
and 44 mm Hg in the left eye. Fundus 
examination showed extension of the optic 
cup inferiorly with rarefaction in the right 
eye and extension of the optic cup inferior- 
ly with a hemorrhage on the disc margin at 
the 11 o'clock position in the left eye. 
Goldmann kinetic perimetry and Field- 
master plots for the right eye only are 
shown in Fig 5, left. The patient had 
glaucoma in both eyes. 


The Goldmann kinetic visual field in 
the right eye in Fig 5, left, reveals an 
early to moderately advanced para- 
central scotoma to the I/3e target in 
the superior nerve fiber bundle region 
of the right eye. A I/3c isopter was 
also performed, but is not shown for 
the sake of clarity. At the 1,700-asb 
test level on the Fie.dmaster, there is 
an indication of a small paracentral 
defect near the 90? meridian. The 
135-asb level also suggests a paracen- 
tral defect, although the results are 
somewhat equivocal. A paracentral 
defect in the superior nerve fiber 
bundle area is clearly evident at 44 
asb. Correspondence between Gold- 
mann kinetic perimetry and Field- 
master plots was judged to be fair to 
good. 


Case 3.—A 25-year-old woman had a 
history of steroid-indueed glaucoma, visual 
field loss, and glaucematous optic disc 
cupping. Examination showed a visual 
acuity of 20/15 in both eyes and a tension 
of 17 mm Hg in both eyes. Fundus exami- 
nation showed marked optic cupping with a 
thin rim of nerve tissue temporally in the 
right eye and total undermining of the cup 
with marginal excavation in the left eye. 
Goldmann kinetic perimetry and Field- 
master plots for the left eye only are shown 
in Fig 5, right. 


This example shows more extensive 
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Fig 4.—Fieldmaster plots and Goldmann visual fields of left (left) and right (right) eyes of patient 1, who had central 
serous retinopathy in both eyes. See text for description and comparison of visual field findings. 
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glaucomatous visual field loss than the 
previous ease. The Goldmann kinetic 
visual field (Fig 5, right, bottom 
graph) reveals extensive superior vis- 
ual field loss, a dense paracentral 
scotoma in the inferior field, and a 
generally reduced sensitivity within 
the central 30°. A I/3c isopter was also 
obtained, but is not shown for the sake 
of clarity. The 1,700-asb test level on 
the Fieldmaster shows both the 
superior field loss and the inferior 
paracentral scotoma noted on the 
Goldmann kinetic visual field. These 
features are emphasized on the 135- 
asb test level. The 44-asb Fieldmaster 
plot shows the reduced sensitivity in 
the central 30°. Compare the shape of 
the 44-asb plot with the Goldmann 
kinetic I/2e isopter. Correspondence 
between Goldmann kinetic perimetry 
and Fieldmaster plots was judged to 
be very good. 


Case 4.—A 26-year-old woman had a 2'5- 
week history of retrobulbar pain and 
decreased vision in her left eye. On exami- 
nation, her vision acuity was 20/15 in the 
right eye and 20/40 in the left eye. Color 
vision examination showed desaturation in 
the left eye. A Marcus Gunn pupil was 
present in the left eye. Examination of the 
fundi showed no abnormalities in the right 
eye and slight edema of the disc in the left 
eye. Goldmann kinetic perimetry and 
Fieldmaster plots for the left eye are 
shown in Fig 6, left. Two weeks later the 
patient returned. Vision was the same; 
however, Fieldmaster and Goldmann fields 
both showed extensien of the defect (Fig 6, 
right). The patient had multiple sclerosis 
with retrobulbar neuritis in the left eye. 


Goldmann kinetic perimetry and 
Fieldmaster visual fields performed 
on April 1 are shown in Fig 6, left. The 
Goldmann kinetie visual field indi- 
cates a contraction of the I/2e isopter 
in the inferotemporal quadrant and a 
central sectoma to the I/3e target. 
Fieldmaster plots reveal a small area 
of central and paracentral visual field 
loss at 1,700 asb, which appears some- 
what greater at 135 asb. The 44-asb 
test spot luminance exhibits a distinct 
central and inferier paracentral visual 
field defect. Figure 6, right, shows 
visual fields tested on April 12. The 
Goldmann kinetie visual field again 
shows a I/3e central scotoma, in addi- 
tion to a new I/3e scotoma extending 
superiorly from the blind spot with a 
primary focus (II/4e scotoma) at 
approximately the 135° meridian. The 
1,700-afb Fieldmaster plot shows a 
small central scotoma in addition to a 
small defect above the blind spot. At 
135 asb the central scotoma and defect 
extending from the blind spot become 
larger and more distinct, with the 

asb luminance showing this even 
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more clearly. This case indicates that 
in some instances, the Fieldmaster is 
capable of defining progressien of 
visual field loss. Correspondence be- 
tween Goldmann kinetic perimetry 
and Fieldmaster plots was judged to 
be very good for this case. 


Case 5.—A 51-year-old man had gradual 
loss of vision in his left visual field over a 
four-month period. Examination shewed a 
visual acuity of 20/20 in both eyes, normal 
color vision, no Marcus Gunn pupils, and 
normal fundi. Goldmann kinetic perimetry 
and Fieldmaster plots for both eyes are 
shown in Fig 7. We found that this patient 
had a craniopharyngioma involving the 
right optic nerve and right side ef the 
chiasm and tract, confirmed by craniot- 
omy. 


The Goldmann kinetic visual field 
for the left eve (Fig 7, left) shows two 
shallow to moderately deep sco*emas 
above the blind spot in the paracentral 
region of the superior temporal field. 
A vertical step is also present fer the 
I/2e isopter, which also appeared for 
the I/3c and I/2c isopters (not shown 
for the sake of clarity). The 1,7@0-asb 
Fieldmaster plot does not reveal any 
distinct areas of visual field loss. At 
135 asb, the region near and above the 
blind spot indicates the presenee of 
paracentral visual field defects, while 
the 44-asb test luminance shews a 
clear-cut vertical step. On the right 
eye (Fig 7, right), Goldmann kinetic 
perimetry showed a wedge-type de- 
fect in the inferior nasal quadrant, 
with moderately deep paracentral sco- 
tomas at the 105° and 255° mericians. 
The I/2e isopter again reveals averti- 
cal step, also confirmed by a I/3c 
isopter (not shown for clarity pur- 
poses). Thus, the defect is homony- 
mous but quite incongruous The 
Fieldmaster plots at 1,700 and 135 asb 
reveal the nasal wedge and paracen- 
tral defect at the 255° meridian, but 
do not show the paracentral scotoma 
at the 105° meridian. The 44-asb lumi- 
nance reveals both the paracentral 
scotomas and a very distinct vertical 
step. Correspondence between Gold- 
mann kinetic perimetry and Field- 
master plots was judged to be very 
good. 


Case 6.—A 40-year-old woman was seen 
after removal of a left subdural henzatoma. 
Residual neurologic defect consisted of a 
dense aphasia and right hemiparesis. On 
examination, her visual acuity was 28/25 in 
both eyes, color vision was normal, the 
pupils were normal, and the fundi were 
normal. Goldmann kinetic perimetry and 
Fieldmaster plots for both eyes are shown 
in Fig 8. The patient had right homony- 
mous hemianopsia, secondary to a left 
parietal lesion. 


Goldmann kinetic visual fields for 
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both eyes (Fig 8) reveal a dense right 
homonymous hemiznopsia with par- 
tial macular sparing for all isopters 
(the I/le isopter is not shown for 
clarity purposes). The Fieldmaster 
plots for both eyes at all test, spot 
luminance levels also clearly show the 
right homonymous hemianopsia. Cor- 
respondence between Goldmann ki- 
netic perimetry and Fieldmaster plots 
was judged to be good to very good. 


Case 7.-A 59-year-old man had de- 
creased vision over the last six months toa 
year. The patient drinxs about 0.5 liters (1 
pt) of alcohol a day. On examination, visual 
acuity was 20/200 for both eyes on Snellen 
chart, although additional tests indicate a 
visual acuity level of 20/40 to 20/50 in both 
eyes. There was color desaturation in both 
eyes. The pupils were normal, without a 
Marcus Gunn pupil. The fundus examina- 
tion showed temporal pallor in both optic 
discs. Goldmann kinetic perimetry and 
Fieldmaster plots for both eyes are shown 
in Fig 9. The patient had probable nutri- 
tional amblyopia. 


This case is presented as an exam- 
ple of several instances in which the 
Fieldmaster produced a better or 
more consistent visual field evaluation 
than that obtained with kinetic test- 
ing on the Goldmann perimeter. For 
the left eye (Fig 9, left), the Goldmann 
kinetic visual field is essentially 
normal, with the exception of a possi- 
ble slightly enlarged biind spot and a 
minor displacement of the I/1e isopter 
in the temporal inferior quadrant. All 
other features (including the I/2e 
isopter, which is not shown for clarity 
purposes) are within normal limits. 
The Fieldmaster plots for the left eye 
show an enlarged blind spot and a 
small paracentral defect between the 
blind spot and fixation at the 1,700- 
and 135-asb luminances. The 44-asb 
luminance shows a well-defined cen- 
trocecal defect, thereby describing the 
area of involvement more clearly than 
with Goldmann kinetic perimetry. 
The right eye (Fig 9, right) displays a 
similar result, exhibiting a slightly 
enlarged blind spot and minor dis- 
placement of the I/le isopter on the 
Goldmann kinetic visual field, and a 
distinct centrocecal defect at the 
lowest (44 asb) luminance on the 
Fieldmaster. Tiibingen static perime- 
try performed along the 0° to 180° 
meridian confirmed the presence of 
shallow centrocecal scotomas in both 
eyes. In this case, the Fieldmaster 
plots provided more representative 
and informative visual field evalua- 
tions than Goldmann kinetic perime- 
try. Correspondence between Gold- 
mann kinetic perimetry and Field- 
master plots was judged to be fair to 
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Fig 9.—Fieldmaster plots and Goldmann visual fields of left (eft) and right (right) eyes of patient 7, who had 
probable nutritional amblyopia. See text for description and comparison of visual field findings. 
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good, whereas comparisons between 
the Fieldmaster plots and Tübingen 
static perimetry were judged to be 
very good. 

At present, we have only been able 
to examine the reproducibility of 
Fieldmaster plots obtained at differ- 
ent times on a small number of 
patients. Of the 14 eyes (seven normal, 
seven with visual field defects) in 
which Fieldmaster plots have been 
performed on two or more successive 
visits, all of them showed a high 
degree of consistency. As patients 
continue to come back for follow-up 
visits, we intend to examine the repro- 
ducibility of Fieldmaster plots in more 
detail. 

An analysis of the accuracy of the 


theoretically derived Goldmann- 
equivalent target luminances for the 
Fieldmaster revealed considerable 


variability among individuals. Some 
patients exhibited larger visual field 
extents for Fieldmaster targets and 
suprathreshold static testing than for 
“equivalent” Goldmann targets and 
kinetie testing, whereas other pa- 
tients showed the opposite result. The 
basis for this discrepancy is most like- 
ly due to the marked differences in 
test procedure used by the two tech- 
niques. However, the present results 
indicate that the theoretically derived 
target values are highly similar with 
respect to deteetion of visual field 
defects, despite the variable results 
for visual field extent. 


COMMENT 


A goal of all diagnostic tests is to 
exhibit a high detection rate while 
maintainmg a low false alarm rate. 
Our initial clinical trials suggest that 
the Fieldmaster automated supra- 
threshold static perimeter may fulfill 
these criteria when used properly. 
With multiple runs at various test 
spot luminance levels, proper correc- 
tion of refractive errors, and automat- 
ie recheck of missed test spots, the 
Fieldmaster exhibited a 98.5% detec- 
tion rate and a 4% false alarm rate 
when compared to standard kinetic 
testing on the Goldmann perimeter. 
However, it should also be noted that 
detection and false alarm rates are 
affected by uncorrected refractive 
errors, the number of test luminances 
used, and whether or not missed spots 
are rechecked. 

The present results compare favor- 
ably with the Armaly visual field 
screener for glaucoma, which Rock et 
al^ report to exhibit an 88% detection 
rate and a 12% false alarm rate. In 
another study of patients with glauco- 
mg, Buchanan and Gloster’ con- 
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structed an automated visua field 
device similar in design to the Field- 
master. The findings indicated that 
their device was at least as good as 
tangent screen examinations ær de- 
tecting visual field defects and 
actually revealed early glaucomatous 
visual field defects more readib than 
the tangent screen. Repeated esting 
showed good reproducibility far this 
device. The results of Buchanan and 
Gloster are consistent with oar cur- 
rent findings on the Fieldmastar, and 
illustrate the efficacy and capat ilities 
of suprathreshold static perimetry as 
a screening technique for de-ecting 
visual field defects. 

In our visual field service, therough 
Goldmann perimetry (as descr »ed in 
"Methods") takes at least 1£ to 20 
minutes per eye, whereas eyes with 
visual field defects may take «s long 
as 30 minutes per eye. Each incividual 
run on the Fieldmaster (without 
rechecks) takes about 2’ minutes, 
with an additional 1 to 12 minutes 
required for rechecks if @ large 
number of spots are initially missed 
(assuming a 0.8-second exposume dura- 
tion and a 0.9-second interval ketween 
presentations). To examine the test 
spot luminances, approximately 9 to 
13 minutes per eye are requimed for 
either normal eyes or those wit- visual 
field defects. The time wi! vary 
according to the number of missed 
test spots that are encountere-. 

Taking this visual field ezamina- 
tion time into account, two prccedures 
are outlined below as susgested 
guidelines for the use of the Fi-dmas- 
ter. These approaches repres-nt dif- 
ferent time-accuracy trade-ots that 
may be employed according to the 
needs and purposes of the user. The 
quick screening (No. 1) is des&ned to 
detect large, moderately den= visual 
field defects. Shallow, subtle s-otomas 
(eg, early glaucomatous defecs) may 
therefore be missed by this precedure. 
Our preferred method is the *ompre- 
hensive screening (No. 2), which is 
capable of detecting shallow @ subtle 
defects in addition to more pro- 
nounced areas of visual field less. This 
second procedure is therefoxe more 
appropriate for detecting early de- 
fects in glaucoma and other c seases. 
Both procedures assume the use of an 
automatic recheck facility and an 
appropriate lens correction for the 
central 30°. These are basec on the 
results of this study and subsequent, 
more extensive experience with the 
Fieldmaster. 


1. Quick Screening 
Examination 


time: 21 to 4!» minutes per eye 


Detection 

rate: Approximately 80% 
False alarm 

rate: Approximately 4% 
Background 

luminance: 31.5 asb 


Test spot lu- 425 asb (approximate 


minance: Gcldmann I/4e equiva- 
lert) 

Test condi- ` 

tions: Full field test at 425 


eas). If the patient^has 
a high refractive error, 
do periphery-only test 
without correction, fol- 
lowed by central field- 
only test with correc- 
ticn. Use the same 
chart paper for both 
tests. 


2. Comprehensive Screening 


Examination 

time: 9 to 13 minutes per eye 

Detection 

rate: Approximately 98.5% 

False alarm 

rate: Approximately 4% 

Background 

luminance: 31.5 asb 

Test spot lu- 

minances: 1,700 asb (approximate 
Goldmann II/4e equiv- 
alent), 135 asb (approx- 
imate Goldmann I/3e 
equivalent), 44 asb (ap- 
proximate Goldmann 
I;2e equivalent) 

Test condi- 

tions: Full-field test without 


lens correction at 1,700 
asb, full-field test with- 
out lens correction at 
135 asb, and central- 
only test with correc- 
tion at 44 asb. For high 
cerrections, substitute 
the 135-asb full-field 
test with a 135-asb cen- 
tral-only test with cor- 
rection. 


Note: In many cases, the examination 
time may be significantly reduced by 
performing the 135-asb full-field examina- 
tion first. If the :35-asb test spots are 
detected at or beyond 60? in the temporal 
visual field, the 1,7)0-asb luminance does 
not need to be perfermed. This will reduce 
the total examination time to approxi- 
mately 4 to 7 minutes per eye. 


Fieldmaster results may be inter- 
preted by aligning individual plots as 
shown in Fig 3 through 9, with the 
highest test spot luminance at the 
bottom and the dimmest test run at 
the top. Proceedmg from the highest 
to lowest luminance levels, the follow- 
ing guidelines may be used to define 
the presence of visual field defects: 

1. Nondefects ‘unreliable indicators 
of visual field loss): (a) any test spots 
that are missed at one luminance 
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level, but are subsequently detected at 
a lower test spot luminance level; and 
(b) single isolated test spots missed at 
only one luminance level, surrounded 
by an area of test spots that were 
detected. 

2. Defects (reliable indicators of 
visual field loss): (a) marked contrac- 
tion of a major portion of the visual 
field’ (eg, hemianopsia, quandrantop- 
sia); X5) two or more adjacent locations 
missed on a single test run at a given 
luminance level, surrounded by test 
spots that were detected; and (c) a 
single test spot missed on two or more 
successive runs at different luminance 
levels, surrounded by test spots that 
were detected. 

This article is concerned with the 
Fieldmaster as a screening device for 
detection of visual field defects as 
compared to the Goldmann perimeter. 
We wish to emphasize that the Field- 
master is not intended as a replace- 
ment for the Goldmann perimeter and 
should not be regarded as such. 
Although the Fieldmaster appears to 
be an excellent detection device, the 
use of fixed, predetermined test spot 
locations greatly limits its capabilities 
for assessment and quantitative eval- 
uation of known visual field defects. 
In this capacity, the Goldmann perim- 
eter is able to perform in a much more 
effective manner. The Fieldmaster’s 
purpose is as an initial screening test 
to differentiate between patients 
with normal visual fields and patients 
requiring more detailed visual field 
evaluation. 

The Fieldmaster appears to be a 
rapid, simple, and accurate visual field 
screening device. It is especially 
useful for uncooperative, inattentive, 
or easily fatigued patients. The test is 
quick and easier to perform than 
Goldmann perimetry, for both the 
patient and the examiner. We have 
found that in some patients who are 
either incapable of performing Gold- 
mann kinetic perimetry or who give 
inconsistent results for the above- 
mentioned reasons, a reliable Field- 
master plot may be obtained. Our 
preliminary results suggest that the 
rapidity of the test and the random 
later presentation sequence make the 
a Fieldmaster an excellent device for 
performing visual field examinations 
on malingerers and patients with 
hysterical visual fields. We have also 
. * noted that in several instances, the 

Fieldmaster revealed the presence of 

a shallow centrocecal scotoma better 

e than with Goldmann kinetic perime- 
e try. In three eyes, the Fieldmaster 
detected centrocecal defects that were 

[^ missed on Goldmann kinetic perime- 
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try, but were verified by Tübingen 
static perimetry. For all of the above 
categories, a total of nine of 105 eyes 
were judged to have Fieldmaster 
visual field plots that were superior to 
Goldmann kinetic visual fields for the 
detection of visual field defects. 

At the present time, the Fieldmas- 
ter also has several mimor disadvan- 
tages. To further improve this device, 
we make the following recommenda- 
tions. (1) A method of testing the 
central 5? of the visual 3eld should be 
devised. This should eliminate the 
problem of missing small central 
scotomas. (2) As shown in Fig 8, the 
current vertical test spot arrange- 
ment makes it difficult to define the 
characteristics of the vertical merid- 
ian. Additional test spots that bracket 
the vertical meridian should be 
included, similar to the arrangement 
currently used along the horizontal 
meridian. This will help to define 
whether the vertical meridian has 
been respected in chiasmal and retro- 
chiasmal defects. (8) The eye monitor, 
in addition to detecting eye move- 
ments, is also sensitive to eye blinks 
and small head movements. Patients 
who blink frequently semetimes be- 
come distracted by the warning tone. 
In such instances the eye monitor 
must be turned off (the random stim- 
ulus presentation is of assistance for 
these cases). The use of a delay circuit 
may reduce the frequency of warning 
signals during eye blinks without 
affecting the sensitivity of the moni- 
tor to eye movements. (4) The display 
of information obtained from supra- 
threshold static perimetry on the 
Fieldmaster is a difficult problem. 
This is especially true for determining 
the presence of visual field defects 
from multiple test runs at different 
luminance levels. An improvement of 
the display mode would be helpful for 
interpreting Fieldmaster plots. Syn- 
emed, Ine, has informed us that 
modifications of the Fie dmaster are 
currently being implemented to cor- 
rect the above-mentioned problems. 
In addition, a table of appropriate 
near corrections for age is now 
provided with the Fieldmaster. This 


table is essentially the same as that 


furnished with the Goldmann perim- 
eter. 

Automated visual field testing with 
suprathreshold static perimetry is 
now a useful, validated technique. The 
Fieldmaster automated suprathresh- 
old statie perimeter provides a high 
degree of standardization and appears 
to be capable of accurately detecting 
visual field defects. Future goals for 
this type of perimetric testing include 


quantitative assessment of known 
defects, ability to precisely monitor 
the progression of visual field loss, 
greater facility and simplicity in 
interpreting visual field information, 
and development of new diagnostic 
perimetric methods. 


This investigation was supported in part by 
National Eye Institute research grant EY-01841 
(Dr Keltner) and National Eye Institute postdoc- 
toral fellowship EY-05160 (Dr Johnson). 
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Timolol and Epinephrine 


Comparison of Efficacy and Side Effects 


John R. Sonntag, MD; Glen O. Brindley, MD; M. Bruce Shields, MD; 
Nour-Iddin T. Arafat, MD; Charles D. Phelps, MD 


e Solutions of 0.1%, 0.25%, and 0.5% 
timolol maleate were compared with 0.5%, 
1.0%, and 2.0% epinephrine hydrochloride 
in a 17-week, randomized, double- 
masked study involving 80 patients with 
primary open-angie glaucoma. Intraocu- 
lar pressure was lowered to 21 mm Hg or 
less in 28 of 42 patients treated with 
timolol but in only 14 of 38 patients treated 
with epinephrine. Mean intraocular pres- 
sure reduction was significantly greater 
with timolol than with epinephrine. The 
pressure reduction caused by either drug 
was maintained during the four months of 
the study. Tonographic data suggest that 
timolol lowers intraocular pressure by 
reducing aqueous formation. Intolerable 
side effects developed in two patients 
receiving epinephrine. Timolol was well 
tolerated by all patients. 

(Arch Ophthalmol 97:273-277, 1979) 


"['imolo! maleate is a f-adrenergic 

blocking agent that lowers intra- 
ocular pressure (IOP) when applied 
topically to normal or glaucomatous 
eyes.’ Intraocular pressure falls 
within an hour after a single dose of 
timolol and remains low for at least 24 
hours. The only side effect observed 
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in initial studies was a minimal slow- 
ing of the heart rate. 

The exact mechanism by which 
timolol lowers IOP is not clearly 
understood. IOP-lowering action 
of some f-bMlikers has been attrib- 
uted to intic sympathomimetic 
activity or cal anesthetic action, 
but timolol esses neither of these 
properties. olol does not alter 
outflow facility as measured by tonog- 
raphy." Thus, it may lower IOP by 
reducing the rate of aqueous humor 
formation. It blocks both £,- and f.- 
receptors. However, little is known 
about the role of either type of 
B-receptor in the regulation of aque- 
ous formation. 

The present study was a random- 
ized double-masked clinical trial to 
compare the IOP-lowering effective- 
ness of timolol and epinephrine in 
patients with elevated IOPs and open 
anterior chamber angles. The study 
also compared the frequency of side 
effects and determined how well each 
drug maintained the initial IOP 
reduction during a 14-week period of 
treatment. 











MATERIALS AND METHODS 


The study was performed at the glauco- 
ma clinics of the Duke University Eye 
Center and the University of Iowa. In each 
clinie, 40 patients were studied according 
to identical protocols. 


Patient Selection 
Patients admitted into the study had 


bilateral elevations of IOP (over 21 mm Hg 
when not receiving treatment for glauco- 
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ma), open anterior chamber angles, and no 
associated ocular or systemic disease that 
might elevate IOP. Some patients had 
normal optic nerve heads and visual fields, 
while others had glawcomatous cupping 
and field defects. Patients were excluded 
from the study if they were receiving 
propranolol or other systemic £-adrenergic 
blocking drugs, or if they had a possible 
contraindication to the use of B-adrenergic 
blocking drugs. Contraindications included 
asthma, sinus bradyeardia, second- or 
third-degree heart block, and pregnancy. 


Randomization and Allocation 


Each patient, in sequence, was assigned 
a study number that corresponded to a 
randomly allocated test drug. Vials were 
labeled with the patient’s code number and 
the letters A, B, or C. Vial A contained 
either 0.1% timolol maleate or 0.5% 
epinephrine hydrochleride, vial B con- 
tained 0.25% timolol or 1% epinephrine, and 
vial C contained either 0.5% timolol or 2% 
epinephrine. The code was broken at the 
end of the study. 


Dose Adjustment 
(Study Weeks 1 to 3) 


Before a patient was given the test drug, 
all previous glaucoma therapy was stopped 
for seven days. No patient received concur- 
rent therapy with other antiglaucoma 
drugs during the study. At the end of the 
washout period, IOPs were measured twice 
with a Goldmann tenometer. The two 
measurements were separated by one hour. 
If the IOP in each eye was 22 mm Hg or 
higher on both measurements, the patient 
was included in the study. He was given 
vial A, instructed to instill one drop in each 
eye every 12 hours, and requested to return 
in one week. 


If on the return visit the IOP in both - 


eyes was 21 mm Hg or less on each of two 
measurements, the JOP was considered 
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Table 1.—Baseline Characteristics 


No. subjects 


Female 
Age, yr 
Mean + SD 


laucomatous cupping, 
definite or questionaBle 
None 


One eye 
Both eyes 


Visual field loss 
None 


One eye 
Both eyes 


Previous medication 
None 


Drops only 
Carbonic anhydrase inhibitors 


Intraocular pressure, mm Hg 
Mean + SD 
Outflow facility, ul/min/mm Hg 
Mean + SD 
Blood pressure, mm Hg 
Mean + SD 
Systolic 
Diastolic 
Heart rate, beats/min 
Mean + SD 
Pupil size, mm 
Mean + SD 
Schirmer test, mm/5 min 
Mean + SD 










Timolol 





38 














16 (38.1) 19 (50.0) 

26 (61.9) 19 (50.0) 
5829 —- 9.0 

38 to 80 39 to 78 
19 (45.296) 10 (26.396) 
5 (11.996) 7 (18.496) 
18 (42.996) 21 (55.396) 
25 (59.596) 27 (71.196) 
9 (21.496) 3( 7.996) 
8 (19.096) 8 (21.196) 
5 (11.996) 2( 5.396) 
32 (76.296) 28 (73.796) 
5 (11.996) 8 (21.196) 

28.2 + 8.0 31.2 + 8.1 


+ 0.063 0.108 + 0.073 


tat ETO 





Table 3.—Intraocular Pressure (IOP) During Treatment With Vial A 
(0.1% Timolol or 0.5% Epinephrine) 


Timolol Epinephrine 
No. of eyes 84 76 


IOP, mm Hg 
Mean + SD 
Pretreatment 


End of vial A 
Change* 
96 reductiont 


*Intragroup comparison: timolol, t = 13.93, P — . 


fIintergroup comparison: t = 3.19, P < .005. 


“controlled” and the patient was instructed 
to continue using vial A and to return in 
two weeks. If the IOP in either eye was 22 
mm Hg or higher on either measurement, 
the patient was given vial B, instructed to 
use it in the same manner as vial A, and 
requested to return in one week. 

If, after using vial B for one week, the 
IOP was 21 mm Hg or lower in both eyes, 
the patient was instructed to continue 
using vial B and to return in one week. 
Otherwise he was given vial C and 
requested to use it for one more week in 
the same manner as vials A and B. 

If at the end of the three-week period of 
dose adjustment the IOP was 21 mm Hg or 
lower in both eyes, the patient was entered 
into the maintenance phase of the study. If 
a patient previously "controlled" by either 
vial A or B had an IOP greater than 21 mm 
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28.2 + 8.0 31.2 + 8.1 

21.4 + 5.0 25.8 + 7.8 

6.8 + 4.6 $.4 + 5.0 
24.1 17.3 


005; epinephrine, t = 10.11, P < .005. 


Hg at the end of the third week, the dose 
adjustment period was extended. The 
patient was given the next higher concen- 
tration and requested to return in one 
week. The test drug was considered a 
"failure" if none of the three concentra- 
tions lowered the IOP to below 22 mm Hg 
in both eyes. In most cases the patient was 
then dropped from the study. A few 
patients in whom the IOP level was consid- 
ered safe, although higher than 21 mm Hg, 
were also entered into the maintenance 
phase of the study. 


Maintenance Treatment 
(Study Weeks 4 to 17) 


Patients who entered into the mainte- 
nance phase were instrueted to continue 
using the test drug in both eyes every 12 
hours in the concentration they had been 


Table 2.—Drug Concentration 
Required to Achieve Intraocular 
Pressure Control* 


Concentration, No. of 
96 Patients 


Timolol 


Uncontrolled 


Epinephrine 


Uncontrolled 


*Less than 22 mm Hg OU at end of dose 
adjustment period. 


using at the end of the dose adjustment 
period. Patients were reexamined at the 
end of two weeks, and every four weeks 
thereafter, until the conclusion of a 14- 
week period. 


Other Studies 


During each examination, visual acuity, 
blood pressure, heart rate, and pupil size 
were measured, and the cornea and 
conjunctiva were inspected for areas that 
stained with Rose Bengal. Heart rate and 
blood pressure were measured after the 
patient had been sitting quietly for four 
minutes. At Duke, horizontal pupil diame- 
ters were measured using the graticule in 
the fixation-monitoring telescope of a 
Goldmann perimeter. At Iowa, vertical 
pupil diameters were measured with cali- 
pers from Polaroid photographs taken 
under standard illumination with a flash 
and 1:1 framer. Tonography, perimetry, 
and Schirmer testing were performed 
before treatment and at the end of the 
study. At each examination the patient 
was asked specifically about the presence 
and severity of the following symptoms: 
burning, tearing, foreign body sensation, 
smarting, itching, browache, photophobia, 
soreness or aching, dryness of the eyes, 
blurred vision, and headache. 


Statistical Analysis 


A paired f test was used to determine the 
significance of mean differences in paired 
data. A ¢ test for independent means was 
used for intergroup comparisons of differ- 
ences in means. A yx? test with Yates’ 
discontinuity correction was used to deter- 
mine the significance of differences in 
proportions. 


RESULTS 


The data from each clinic were first 
analyzed separately. With one excep- 
tion (see Schirmer test below) there 
were no significant differences in 
results. Therefore, the data from the 
two clinies were pooled for statistical 
analysis. Part of the tonographic data 
from this study has been reported 
elsewhere.’ 
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Baseline Characteristics 


The procedure of random allocation 
resulted in two groups of patients who 
were similar in almost all respects, 
including numbers of subjects, aver- 
age age, blood pressure, heart rate, 
pupil size, Schirmer test results, 
frequency of glaucomatous cupping, 
visual field loss, and previous use of 
antiglaucoma medication (Table 
1). One difference between the two 
groups was that the timolol group 
contained more women than men, 
while the epinephrine group contained 
equal numbers of each sex. A more 
important difference was that the 
timolol group had a lower average 
baseline IOP and a higher average 
outflow facility than did the epineph- 
rine group. This difference was taken 
into consideration when comparing 
the efficacy of the two drugs. 


Intraocular Pressure Reduction 


Intraocular pressure was controlled 
(<22 mm Hg OU) at the end of the 
dose adjustment period in 28/42 
(66.7%) of the timolol-treated patients 
and in 17/38 (44.7%) of the epineph- 
rine-treated patients (Table 2). This 
difference was statistically signifi- 
cant (P < .05), but did not prove that 
timolol was more effective in lowering 
IOP than epinephrine because the 
baseline IOPs in the timolol group 
were lower than those in the epineph- 
rine group. Therefore, the percentage 
reduction of IOP was analyzed for 
each treatment. 

Vial A (either 0.1% timolol or 0.5% 
epinephrine) was the only concentra- 
tion used by all subjects. This concen- 
tration reduced the IOP in 82/84 
(97.6%) of the timolol-treated eyes and 
in 65/76 (85.5%) of the epinephrine- 
treated eyes. Although the reduction 
of IOP from baseline was highly 
significant for each test drug, the 
percentage reduction of IOP in the 
timolol-treated eyes (24.1%) was sig- 
nificantly greater (P < .005) than the 
percentage reduction in the epineph- 
rine-treated eyes (17.3%) (Table 3). 

Table 2 shows the distribution of 
test drug concentrations for the two 
treatment groups at the end of the 
dose adjustment period. With these 
concentrations, the IOP was reduced 
from baseline in all 84 eyes of the 
timolol group and in 69/76 (90.8%) of 
the epinephrine-treated eyes. In the 
epinephrine group, 29/38 (76.3%) of 
the patients were using the highest 
concentration at the end of the dose 
adjustment period, while only 14/42 
(33.38%) of the patients in the timolol 
group were using the highest concen- 
tration. Nevertheless, the average 
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Table 4.—Intraocular Pressure (IOP) During Treatment, With Timolol and ~ 


Epinephrine (End of Dose Adjustment) 





michi 


— Epinephrine 
No. of eyes 76 


IOP, mm Hg 
Mean + SD 
Pretreatment 28.2 + 8.0 
End of dose adjustment 20.2 + 6.8 
Change* 8:0 + 5.1 
96 reduction; 27.0 


31.2 + 8.1 
24.4 + 7.1 
6.8 + 5.a 

21.8 p 


*Intragroup comparison: timolol, t = 13.93, P < .005; epinephrine, t = 10.11, P < .005. 


tIntergroup comparison: t = 2.79, P < .005. 


Table 5.—Intraocuiar Pressures (IOP) at the Beginning of 
Study, End of Three-Week Dose Adjustment Period, and End 


of 14-Neek Maintenance Period* 


Timolol Epinephrine 
No. of patients 35 19 


IOP, mm Hg 
Mean + SD 
Pretreatment 27 3 6.1 


End cf dose adjustment 185 + 2.8 
End of maintenance 18.8 + 3.5 


*Patients who completed entire study. 





C-value, uL./ min/mm Hg 


Mean + SD 
Pretreatment 0.130 + 0.064 
Treatment 0.136 + 0.064 
Change* +0.006 + 0.066 


% reduction; + 4.6 





Table 6.—Outflow Facility* During Treatment With Timolol and Epinephrine 


Timotol Epinephrine 
No. of eyes 76 66 


0.106 + 0.072 
0.136 + 0.080 
+ 0.030 + 0.078 


279+ 4.8 
20.5 + 1.5 
20.6 + 4.0 









+ 28.3 





*Intragroup comparison: timolol, t = 0.92, P = NS; epinephrine, t = 3.71, P< .01. 


tIntergroup comparison: t = 2.00, P < .025. 













Systolic blood pressure, mm Hg 


Mean + SD 
Pretreatment 145.4 + 23.9 
End o: dose adjustment 146.4 + 24.9 
Difference* +1.0 + 16.1 

Diastolic blood pressure, mm Hg 

Mean + SD 
Pretreatment 85.1 + 11.7 
End of dose adjustment 66.7 + 11.7 
Difference* +16+ 9.0 








Table 7.—Blood Pressure During Treatment With Timolol and Epinephrine 


Timolol Epinephrine 
No. of subjects 62 38 





144.9 + 22.7 
138.8 + 22.9 
—6.1 + 16.2 


87.2 + 13.6 
84.5 + 13.1 
—2.7+ 89 


*Timolol intragroup comparison: systolic, t = 1.04, P = NS; diastolic, t = 1.13, P = NS. Epineph- 
rine intragroup comparison: systolic, t = 2.36, P < .05; diastolic, t = 1.96, P < .05. 









Heart rate, beats per minute 


Mean + SD 
Pretreatment 75.6 + 10.4 
End of dose adjustment 72.6 + 10.8 


Difference* —3.0+ 84 





Table 8.—Heart Rate During Treatment With Timolol and Epinephrine 


Timolol Epinephrine 
No. of subjects 42 38 








746+ 9.8 
75.9 + 10.2 s 
T 1.3 + 10.0 





*Timolol intragroup comparison: t = 2.43, P < .01; epinephrine intragroup comparison: t = 0.79, 


P = NS. 
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Table 9.—Pupil Size During 
Treatment With Timolol and - 
Epinephrine 


Timolol Epinephrine 


No. 'of eyes 84 76 


Pupil size, mm 
Pretreatment 3.5 + 09 32 038 


Treatment 34 + 0.9 3,3: 0.8 


Table 11.—Changes in Estimated 
Rates of Aqueous Humor 
Formation in Patients Treated 
With Timolol and Epinephrine* 


Timolol  Epineph- 


rine 


No. of eyes 76 66 
Mean IOP (Po), mm Hg 
Pretreatment 


27.3 


During treat- 
ment 


Mean outflow facility (C), 
ul/mm Hg/min 
Pretreatment 


During treat- 
ment 


0.130 0.106 


0.136 
+ 0.006 


0.136 
+ 0.030 
96 change 


Rate of aqueous formation (F), 
yl /min 
Pretreatment 
During treat- 

ment 


2.38 


96 change —39.5 —10.7 


*Table includes only eyes in which tonogra- 
phy was performed both before and during 
treatment. Rate of aqueous formation is calcu- 
lated using the formula F — [Po — Pev] C. Valid- 
ity of this calculation is discussed in the text. 


percent reduction of IOP was again 
significantly greater (P — .005) in the 
timolol group than in the epinephrine 
group (Table 4). 

Thirty-five of the 42 patients in the 
timolol group and 19 of the 38 patients 
in the epinephrine group were contin- 
ued on the test drug from the end of 
the dose adjustment period through 
the 14-week maintenance period. The 
remaining patients were dropped 
from the study at the end of the dose 
adjustment period or shortly thereaf- 
ter because of inadequate IOP control 
or adverse reactions. In neither treat- 
ment group did the average IOP 
change during the 14 weeks of main- 


` e tenance (Table 5). 


Outflow Facility 


Tonography was performed in all 
-patients at the start of the study, but 
was not obtained at the end of the 
study in four timolol-treated patients 
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No. of eyes 


Schirmer test 

Mean + SD 
Pretreatment 
End of study 


Difference 


*Millimeters of wetting after five minutes. 
*Timolol intragroup comparison: t = 1.37, P < .10. 


and in five epinephrine-treated pa- 
tients because of technical problems. 
Pretreatment outflow facilities were 
compared with treatment outflow 
facilities only in those patients for 
whom both measurements were avail- 
able. Average outflow facility did not 
change significantly in eyes treated 
with timolol (Table 6). In eyes treated 
with epinephrine, the mean outflow 
facility increased 28.3%, a statistically 
significant change (P < .01). 


Blood Pressure 


In patients treated with timolol, 
blood pressure at the end of the dose 
adjustment period did not differ from 
pretreatment levels (Table 7). Howev- 
er, in patients treated with epineph- 
rine, both systolic and diastolic blood 
pressures decreased significantly 
(P < .05) (Table 7). No significant 
correlation was present between the 
percent reduction of IOP after epi- 
nephrine and the reduction of systolic 
or diastolic blood pressure (r = .23 
and .13, respectively). 


Heart Rate 


Average heart rate did not change 
significantly in epinephrine-treated 
patients (Table 8). At the end of the 
dose adjustment period, the average 
heart rate in the timolol-treated 
patients had slowed a slight but statis- 
tically significant 3.3 beats per minute 
(Table 8). In two patients, the heart 
rate fell below 60 beats per minute. 
The reduction in heart rate was main- 
tained for the 14-week period of main- 
tenance therapy in the 35 patients 
who were treated for the entire study. 
There was no correlation between the 
percent reduction of IOP and the 
reduction of heart rate (r = .12). 


Pupil Size 


Pupil diameter did not change 
significantly in either treatment 
group (Table 9). 


Tear Function 


No significant alteration in Schir- 
mer test results occurred in either 
treatment group, in the overall study, 


Table 10.—Schirmer Test Results* During Treatment With 
Timolol and Epinephrine 










Timolol Epinephrine 
78 70 
19.7 + 7.9 15.4 + 92 
12.6 2% 7.7 15.4 + 8.8 

—1.1 0 





although patients treated with timolol 
at Duke had a slight (2 mm) but 
statistically significant (P < .025) de- 
crease in average millimeters of 
wetting (Table 10). No change was 
noted in patients treated with timolol 
at Iowa. In no instance did Rose 
Bengal staining or dry-eye symptoms 
occur after use of timolol. 


Other Tests 


No patient in either treatment 
group had a change in visual acuity of 
more than one line on the Snellen 
chart. No visual field or optic nerve 
head changes occurred. Patients 
treated with timolol experienced no 
discomfort, blurring, or other side 
effects. Two patients had to stop 
using epinephrine because they devel- 
oped redness, itching, and swelling of 
their eyelids. 


COMMENT 


The results of this study are in 
agreement with those of previous 
single-dose studies that show that 
timolol ophthalmic solution effective- 
ly lowers IOP in glaucomatous eyes.*^ 
The present study demonstrates that 
timolol continues to be effective for at 
least four months when used twice 
daily. 

In the doses used in this study, 
timolol was more effective than 
epinephrine. No important side ef- 
fects were noted with timolol, whereas 
two patients had to stop using 
epinephrine because of toxic reac- 
tions. The slight reduction in heart 
rate that occurred in patients treated 
with timolol eyedrops was, in most 
cases, clinically inconsequential. In 
two patients, the pulse slowed to less 
than 60 beats per minute during one 
examination, although neither patient 
was symptomatic. 

Timolol, like other ]f-adrenergic 
blocking agénts, not only slows the 
heart rate but also lowers blood pres- 
sure if given in high enough doses 
systemically.** These actions are ther- 
apeutically useful in patients with 
high blood pressure, angina pectorjs, 
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or certain taehycardias. On the other 
hand, systemically administered £8- 
adrenergic blockers can cause un- 
wanted side effects of severe sinus 
bradycardia and, occasionally, conges- 
tive heart failure. Less common side 
effects of systemic  ff-adrenergic 
blocking treatment include broncho- 
spasm, worsening of Raynaud's phe- 
nomenon, and hypoglycemia in insu- 
lin-treated diabetes." However, the 
margin of safety for timolol, adminis- 
tered as eyedrops, is large. The oral 
dose of timolol maleate used for treat- 
ment of high blood pressure in 
previous clinical trials ranged from 15 
to 60 mg/day.** In contrast, the 
amount of timolol maleate in four 
drops of 0.5% ophthalmic solution, the 
maximum daily dose employed in this 
study, is only about 1 mg. 

A variety of serious mucocutaneous 
reactions, including keratoconjuncti- 
vitis sicca, fellowed the oral adminis- 
tration of another f-blocker, practolol, 
in England.' ^"? Practolol differs chem- 
ically from other 8-blockers in that it 
carries an acetanilide structure. Simi- 
lar mucocutaneous side effects have 
not been reported after the use of any 
of the other f-bloekers. Nevertheless, 
new  f-blocking agents must be 
screened carefully to be sure that they 
do not reduce tear function. In the 
present study, no clinically important 
change in tear secretion was found, 
although some patients treated with 
timolol tended to have a slight dimi- 
nution of tear secretion. This was not 
quite statistically significant for the 
entire group of 42 patients, but was 
significant for the 22 patients treated 
at Duke. The decrease was small and 
caused no symptoms or signs. Tear 
function should be carefully moni- 
tored in all patients receiving timolol 
until a much wider clinical experience 
is available. 

This study also confirms the find- 
ings of other investigators that timo- 
lol does not alter total facility as 
measured by tonography. If one 
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assumes (1) that episcleral venous 
pressure averages 9 mm Hg" and is 
unaltered by timolol, (2) that timolol 
does not increase uveoscleral eutflow, 
and (3) that the C-value after the use 
of timolol is not the summation of 
opposing effects on true and pseudo- 
facility, then one can calculate that 
timolol reduces the rate of aqueous 
humor formation by approximately 
40% (Table 11). If these assumptions 
are correct and the calculation is valid, 
the reduction of aqueous formation 
with timolol therapy resembles in 
magnitude that achieved with car- 
bonic anhydrase inhibition and 
greatly exceeds the reduction follow- 
ing epinephrine therapy. 

The reduction in blood pressure 
observed in epinephrine-treated pa- 
tients was unexpected. Transient 
blood pressure elevation is known to 
occur occasionally after application of 
epinephrine eyedrops. However, in 
most patients in this study, the blood 
pressure was measured several hours 
after the morning dose of epineph- 
rine. The reduction of blood pressure 
may have been due to f-adrenergic- 
mediated vasodilation from systemi- 
cally absorbed epinephrine, am effect 
that persists long after the initial 
a-adrenergic-mediated vasoconstric- 
tion. Whatever the explanation for 
the reduction of blood pressure, it was 
not an important side effect of 
epinephrine treatment. In no patient 
was blood pressure lowered to-a symp- 
tomatic or clinically importan: level of 
hypotension. 

Timolol holds great promise as a 
new therapy for glaucoma. It needs to 
be applied no more often than twice 
daily. It was at least somewhat effec- 
tive in all 84 eyes treated in th s study 
and lowered IOP to below 22 mm Hg 
in 53 eyes. It is apparently free of 
serious systemic or ocular side effects, 
although a much larger number of 
patients wil have to be treated in 
long-term clinical trials before this 
can be established with certainty. 


The coded timolol and epinephrine ophthalmic 
solutions used in this study were supplied by 
Irving M. Katz, MD, Merck, Sharp, and Dohme 
Research Laboratories, West Point, Pa. 


Nonproprietary Name and 
Trademarks of Drug 


Epinephrine hycrochloride— Ad retylin 
Chloride, Adrig, Zpifrin, Glaucow Mis- 
tura E. 

Timolol maleate-Timoptic. 


References 


l Hall RA, Robson RD, Share NN: Timolol 
maleate, a new f-adrenergic receptor blocking 
agent. Arch Int Pharmacodyn Ther 213:251-268, 
1975. 

2. Katz IM, Hubbard WA, Getson AJ, et al: 
Intraocular pressure decrease in normal volun- 
teers following timelol ophthalmic solution. 
Invest Ophthalmol 15:489, 1976. 

3. Zimmerman TJ, Kaufman HE: Timolol: A 
new f-adrenergic blocking agent for the treat- 
ment of glaucoma. Asch Ophthalmol 95:601-604, 
1977. 

4. Zimmerman TJ, Kaufman HE: Timolol: 
Dose response and duration of action. Arch 
Ophthalmol 95:605-60%, 1977. 

5. Boger WP, Puliasto CA, Steinert RF, et al: 
Long-term experience with timolol ophthalmic 
solution in patients with open-angle glaucoma. 
Ophthalmology 85:259-267, 1978. 

6. Zimmerman TJ: Timolol and facility of 
outflow. Invest Ophthelmol 16:623-624, 1977. 

7. Sonntag JR, Brindley GO, Shields MB: 
Effect of timolol therapy on outflow facility. 
Invest Ophthalmol 17:293-296, 1978. 

8. Franciosa JA, Freis ED, Conway J: Antihy- 
pertensive and hemodynamic properties of the 
new beta-adrenergic blocking agent timolol. 
Circulation 48:118-124, 1973. 

9. Aronow WS, Ferlinz J, DelVicario M, et al: 
Effect of timolol versus propranolol on hyperten- 
sion and hemodynamics. Circulation 54:47-51, 
1976. 

10. Holland OB, Kaplan NM: Propranolol in 
the treatment of hypertension. N Engl J Med 
294:930-936, 1976. 

11. Rahi AHS, Chapman CM, Garner A, et al: 
Pathology of practoloFinduced ocular toxicity. Br 
J Ophthalmol 60:312-823, 1976. 

12. Mackie IA, Seal DV, Pescod JM: Beta- 
adrenergic receptor blocking drugs: Tear lyso- 
zyme and immunological screening for adverse 
reaction. Br J Ophthelmol 61:354-359, 1977. 

13. Phelps CD, Armaly MF: Measurement of 
episcleral venous pressure. Am J Ophthalmol 
85:35-42, 1978. 


Timolol and Epinephrine—Sonntag etal 277 


* 
P $ tas " ^ 
Aa £r ox 


d 
M 
f» 
44 





a Tue 


Timolol Plus Maximum-Tolerated Antiglaucoma Therapy 


Thom J. Zimmerman, MD, PhD; James E. Gillespie, MD; Michael A. Kass, MD; 
Michael E. Yablonski, MD, PhD; Bernard Becker, MD 


è Eighteen patients with glaucoma with 
a mean intraocular pressure (IOP) -- SD of 
28.7 + 5.5 mm Hg who were receiving 
maximum-tolerated antiglaucoma therapy 
were given 0.5% timolol maleate or a 
placebo twice daily to one eye in a 
double-masked cross-over fashion in ad- 
dition to their usual antiglaucoma drugs. 
After one week of timolol therapy, the 
mean OP was significantly lower 
(23.1 + 4.1 mm Hg) than after one week 
of placebo administration (26.4 + 7.8 mm 
Hg; P — .025, paired t test). Five patients 
had decreases in IOP —4 mm Hg, while 
six patients reached IOPs — 21 mm Hg 
while receiving timolol therapy. No ad- 
verse reactions to timolol were noted. 
Timolol had an additional IOP-lowering 
effect in some patients receiving maxi- 
mum-tolerated medical therapy. 

(Arch Ophthalmol 97:278-279, 1979) 


-adrenergic blocking agents re- 

duced intraocular pressure (IOP) 
when administered orally or topical- 
ly.“ Topically applied timolol mal- 
eate in concentrations ranging from 
0.1% to 1.5% lowered IOP in normal 
and glaucomatous eyes; the 0.5% 
concentration was as effective in 
reducing IOP as the higher concentra- 
tions.'^" 


Accepted for publication July 7, 1978. 

From the Glaucoma Center, Department of 
Ophthalmology, Washington University School 
of Medicine, St Louis. Dr Zimmerman is now 
with Louisiana State University School of Medi- 
cine, New Orleans, and Dr Yablonski is with 
Mount Sinai School of Medicine, New York. 

Reprint requests to Glaucoma Center, Depart- 
ment of Ophthalmology, Washington University 
School of Medicine, 660 S Euclid Ave, St Louis, 
MO 63110 (Dr Kass). 
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Progressive damage developed in 
many patients with glaucoma while 
they were receiving maximum-toler- 
ated medical therapy. This study was 
designed to determine if topically 
applied 0.5% timolol was capable of 
lowering IOP in patients whose condi- 
tions were uncontrolled with maxi- 
mum-tolerated antiglaucoma thera- 


py. 


SUBJECTS AND METHODS 


Sixteen patients with primary open- 
angle glaucoma, one patient with glaucoma 
secondary to trauma, and one patient with 
glaucoma that was due to the Marchesani 
syndrome were chosen for this study. All 
patients had IOPs = 22 mm Hg while they 
were receiving maximum-tolerated anti- 
glaucoma therapy: a topically applied cho- 
linergic agent, topically applied epineph- 
rine hydrochloride, and an orally adminis- 
tered carbonic anhydrase inhibitor (Table). 
The patients, ten women and eight men, 
ranged in age from 31 to 75 years. Ten 
patients were white and eight patients 



















Sympathomimetic 













Carbonic anhydrase 
inhibitor 


Maximum-Tolerated Medical Therapy 


No. of 
Drug Class Treatment Patients 
Cholinergic 496 Pilocarpine hydrochloride 4 x /day 10 
396 Carbachol 3 x /day 4 
0.2596 Echothiophate iodide 2 x /day 2 
0.0396 Echothiophate iodide 2 x /day 1 


0.2596 Demecarium bromide 2 x /day 
296 Epinephrine hydrochloride 
196 Epinephrine hydrochloride 
0.196 Dipivefrin 
Acetazolamide, 500 mg 2 x /day 14 


Acetazolamide, 125 mg 4 x /day 1 
Methazolamide, 25 mg 2 x /day 1 
Methazolamide, 50 mg 2 x /day 1 
Methazolamide, 50 mg 3 x /day 1 


were black. All subjects were informed of 
the nature of the study before giving their 
consent. 

Seven of the patients used maximum 
medication in one eye only; 11 patients 
used maximum-tolerated antiglaucoma 
therapy in both eyes. In those patients 
receiving unilateral maximum therapy, the 
study medication was given to that eye. 
The patients receiving bilateral maximum 
therapy received the study medication in 
one eye only. After a complete ocular 
examination, the patients received either 
0.5% timolol ophthalmic solution twice 
daily to one eye or a placebo (a vehicle for 
timolol ophthalmic solution) in a double- 
masked fashion. Patients were assigned to 
these two treatment groups according to a 
computer-generated random number table. 
Treatment was continued for one week, 
after which each patient received a 
complete ocular examination. After a one- 
week intertreatment period (no timolol or 
placebo) during which the patients contin- 
ued all previously administered antiglauco- 
ma therapy, each patient received another 
complete ocular examination and the treat- 
ment groups were reversed. After one 


` 
Antiglaucoma Therapy—Zimmermgn et al 


week of this therapy, each patient received 
a fourth complete examination. These 
examinations eonsisted of uncorrected and 
best corrected visual acuity determina- 
tions, applanation tension determinations, 
biomieroscopy, pupillary size measure- 
ment, and ophthalmoscopy. Schirmer tests 
were done initially and on termination of 
the third study week. Resting pulse and 
blood pressure were measured and patients 
were questioned concerning any subjective 
symptoms. 


RESULTS 


The mean IOP + SD of the study 
eye receiving maximum-tolerated an- 
tiglaucoma therapy was 28.7 + 5.5 
mm Hg. When the eye was given the 
placebo, the mean IOP was 26.4 + 7.8 
mm Hg. After one week of topically 
applied timolol, the mean IOP fell to 
23.1 + 4.1 mm Hg. This was signifi- 
cantly different from the mean pre- 
treatment IOP (P< .001, paired t 
test) as well as the mean IOP in those 
eyes receiving the placebo (P < ,025, 
paired t test). 

There was a wide range of 
responses to the addition of timolol 
therapy. When the response to timolol 
was corrected for the response to 
placebo, two patients had an increase 
in IOP < 5 mm Hg, 11 patients had a 
decrease of 1 to 4 mm Hg, and five had 
a decrease — 4 mm Hg. (Three of 
these patients had a decrease = 10 
mm Hg.) Six patients receiving timo- 
lol, as opposed to only three patients 
receiving the placebo, reached an IOP 
< 2] mm Hg, which is a pressure that 
might conceivably spare them sur- 
gery. 

The IOP in the fellow eye was 
measured to ascertain if there were a 
contralateral effect when timolol was 
administered to one eye. At the end of 
one week of treatment with timolol, 
the presence in the contralateral eye 
had decreased by a mean of 2.6 + 2.7 
mm Hg. At the end of one week of 
placebo administration, the pressure 
had decreased by a mean of 1.9 + 4.2 
mm Hg. These mean changes were not 
statistically different (P > .5, paired t 
test). 

There was no significant change in 
either systelic or diastolic blood pres- 
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sure. The mean pulse rate was 
73.9 + 7.6 beats per minute before 
treatment, 74.8 + 7.0 beats per min- 
ute with the placebo, and 71.7 + 5.6 
beats per minute with timolol. The 
reduction in pulse rate with timolol 
was significant when compared with 
the placebo value (P < .05, paired t 
test). Visual acuity remained stable in 
all patients throughout the study. A 
Schirmer test was performed at the 
end of timolol therapy in ten patients 
and at the end of placebo administra- 
tion in seven patients. There was no 
statistically significant difference 
from pretreatment tear production 
values in either group. No symptoms 
related to timolol therapy were eli- 
cited from the patients. 


COMMENT 


Timolol is a -adrenergic blocking 
agent that lowers intraocularpressure 
in normal and glaucomatous eyes. 
Timolol blocks both £,- and £- adren- 
ergic receptors and lacks local anes- 
thetic or intrinsic sympathemimetic 
activity.’°" 

Studies to date indicate no clinically 
important adverse reactions to timo- 
lol." The resting pulse rate is mini- 
mally decreased early in therapy, but 
this does not persist beyond six to 
nine months." Blood pressure is not 
affected by topically applied timolol, 
and there is no change in visual acuity 
or pupillary size.” 

This study demonstrates a statisti- 
cally significant lowering of IOP 
when topically applied 0.5% timolol is 
added to maximum-tolerated anti- 
glaucoma therapy. More than one 
fourth of the patients in this study 
had decreases in intraocular pressure 
> 4 mm Hg when timolol was added 
to their therapy. 

The fact that timolol produces an 
additional lowering of IOP in patients 
receiving maximum medica! therapy 
does not imply that timolol has an 
additive effect with each of the drugs. 
Studies of the interactions between 
timolol and other antiglaucoma medi- 
cations (especially epinephrine) are 
necessary to answer this question. 

A statistically significant decrease 


in pulse rate while patients are receiv- 
ing unilateral topically applied timolol 
is seen in this study. The decrease, 
however, is small and is not considered 
clinieally important. : 

Currently, the main indication for 
filtering surgery is the progression of 
glaucomatous damage while patients 
are receiving  maximum-tolqrated 
medical therapy. If the additigh of 
timolol leads t a further therapeutic 
effect, it may be possible to postpone 
or avoid surgery in some cases. 


This investigation was supported in part by 
Public Health Service grant EY 00336 from the 
National Eye Institute, National Institutes of 
Health. 

Timolol maleate was supplied by Irving Katz, 
MD, of Merck, Sharp & Dohme, West Point, Pa. 
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Propranolol vs Acetazolamide 


A Long-term Double-Masked Study of the Effect on 


Intraocular Pressure and Blood Pressure 


Karin Wettrell, MD, Maurizio Pandolfi, MD 


€ Oral propranolol hydrochloride, 40 
mg twice a day, and acetazolamide, 250 
mg twice a day, were given in a random- 
ized, double-masked, cross-over manner 
to eight patients with ocular hypertension. 
Each compound was given for eight 
weeks. Propranolol and acetazolamide 
produced a comparable decrease in 
intraocular pressure. Acetazolamide 
showed a clear orthostatic effect by 
significantly decreasing the standing sys- 
tolic blood pressure (BP), while proprano- 
lol, at the doses used, had no obvious 
reducing effect on BP. Propranolol signif- 
icantly decreased the pulse rate through- 
out the treatment period; acetazolamide 
also decreased the pulse rate, though 
slightly and not significantly. During treat- 
ment with acetazolamide a metabolic 
acidosis reflected by a decrease in the 
serum-CO, combining power developed 
in five patients; this index remained 
unchanged during treatment with 
propranolol. Serum calcium, potassium, 
and sodium levels were not affected by 
propranolol or acetazolamide therapy. 

(Arch Ophthalmol 97:280-283, 1979) 


wap | administration for systemic 


effect of  f-adrenergic-blocking 
agents, such as propranolol hydrochlo- 
ride, reduces the intraocular pressure 
(IOP).'* Clinically, propranolol is bet- 
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ter known as a substance able to 
decrease systemic blood pressure 
(BP), Its use in the treatment of 
glaucoma has been questioned since it 
is feared that a reduction of BP may 
impair the blood supply to the optic 
nerve. Interestingly, arother IOP- 
reducing substance, acetazolamide, 
which is now widely accepted in glau- 
coma therapy, has been reported to 
reduce BP* and has been used in the 
treatment of arterial hyperten- 
sion.'^" 

This report deals with the effects on 
IOP and BP of acetazolamide and 
propranolol therapy in patients with 
ocular hypertension. 


SUBJECTS AND METHODS 
Subjects 


The subjects consisted of e ght patients, 
four men and four women, aged 66 to 77 
years (mean, 70 years), with an untreated 
IOP => 22 mm Hg, normal visual fields 


IOP 
(Curve), IOF, 
BP, BP. 
Pulse Pulse 


Standard Bicarbonate and 
Electrolyte Levels 





according to Goldmann perimetry, and no 
glaucomatous involvement of the optic 
discs. Five patients were receiving pilocar- 
pine hydrochloride therapy, which was 
continued during the trial. None of the 
patients had respiratory diseases or was 
receiving adrenergic or diuretic drugs. 
Heart changes contraindicating B-adrener- 
gic blockers were excluded by electrocar- 


diography. 
Drugs 


Oral propranolol (Inderal), acetazolamide 
(Diamox), and placebos were given in a 
randomized, double-masked, cross-over 
manner. The dosages were as follows: 
propranolol hydrochloride, 40 mg twice a 
day, and acetazolamide, 250 mg twice a 
day. The patients were instructed to take 
two tablets (one from each of two coded 
boxes) at 7 AM and 7 PM. Each patient was 
thus given propranolol plus an acetazol- 
amide placebo, acetazolamide plus a pro- 
pranolol placebo, and a propranolol placebo 
plus an acetazolamide placebo for eight 
weeks, respectively. The drug-free interval 


Standard Bicarbonate and 
Electrolyte Levels 


Determinations made during one eight-week period of treatment. IOP indicates intraoc- 


ular pressure and BP, blood pressure. 
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Table 1.—Mean Intraocular Pressure Changes 
With Active Substance Compared With Placebo 






Substance 
Acetazolamide 











Propranolol 





1 wk 4 wk 


—0.9 + 1.57; NS 


—1.9 + 1.25; NS 


*Values are for seven patients. 


Mean Intraocular Pressure Changes, mm Hg + SEM 
M n 





—3.6 + 0.92*; 
P< .01 


—4.1 + 0.61*; 











8 wk 






P — .001 


Table 2.—Mean Intraocular Pressure After Eight Weeks of 
Treatment With Active Substance Compared With Placebo 


Substance 
Untreated 
Placebo 
Acetazolamide 


Propranolol 


Mean Intraocular Pressure, mm Hg + SEM 


11 AM 
22.5 + 0.75 


8 AM 
22.4 + 1.41 


4 PM 


21.0 + 0.88 


23:1 x 1.02 22.1 + 0.83 20.1 + 0.70 


19.8 + 1.05; 
P< .01 
19.2 + 0.92; 
P< .01 


17.9 + 0.745; 
P — .001 





*Values are for seven patients. 


Substance 


Recumbent Position 


Acetazolamide 
Propranolol 


Standing Position 
Acetazolamide 


Propranolol 


Table 3.—Mean Systolic Blood Pressure Changes 
With Active Substance Compared With Placebo 


17.6 + 0.50; 


P< .01 


Systolic Blood Pressure Chamges, mm Hg + SEM 
——————————__— 


1 wk 4 wk 


—4.4 + 5.63; NS 
+1.3 + 4.09; NS 


—1.4 + 5.96*; NS 
—0.6 + 3.38; NS 


—12.9 + 325*; 
P< .01 


—3.8 + 3.24; NS 





0 + 6.34; NS 


*Values are for seven patients. 


between two consecutive trial periods was 
always at least three weeks. One day 
before treatment and during the eighth 
week of treatment, the IOP was recorded 
at 8 AM, 11 AM, and 4 PM with a Goldmann's 
applanation tonometer. The tonometer was 
calibrated on each test day. 

One day before treatment at 11 AM, BP 
was measured with a mercury sphygmoma- 
nometer in recumbent patients after ten 
minutes of rest. Blood pressure was 
measured again in upright patients after 
they had been standing for two minutes. 
Also, the heart rate was recorded after ten 
minutes with patients in a recumbent posi- 
tion and after two minutes with patients in 
a standing position. After one, four, and 
eight weeks cf treatment, IOP, BP, and 
heart rate were recorded at 11 Am. All 
measurements were made by the same 
person (g trained ophthalmic assistant), 
who ignored the scope and design of the 
trial. 

Serum electrolyte values (sodium, potas- 
sium, and calcium) and the serum-CO, 
combining power were determined one day 
before treatment and at the end of each 
period of treatment. The Figure shows the 


. 
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determinations made during an eight- 
week period of treatment. 


Statistical Analysis 


Values obtained during treatment with 
active compounds were compared with 
corresponding values recorded during 
treatment with placebos. Statistical signif- 
icance was calculated with the one-tailed 
Student's t test for paired data. 


RESULTS 


Both propranolol and acetazolamide 
produced a decrease in IOP of approx- 
imately the same magnitude, which 
was statistically significant after both 
one and eight weeks of treatment 
(Table 1). The diurnal tension curve 
during treatment with acetazolamide 
and propranolol, respectively, regular- 
ly showed values significantly lower 
than those obtained during treatment 
with a placebo (Table 2); the IOP 
reduction produced by both com- 
pounds was comparable. 

Before treatment the patients had 


8 wk 


—5.0 + 5.67*; NS 
—6.4 + 4.85*: NS 


—11.4 + 4.85*; 


P < .05 


—6.4 + 4.85*; NS 


mean (+SE) recumbent and standing 
BPs of 148 + 7.47/83 + 1.88 mm Hg 
and 143 + 6.81/89 + 3.37 mm Hg, 
respectively. The standing systolic BP 
(Table 3) was significantly reduced 
throughout the treatment with acet- 
azolamide, while the reduction of dia- 
stolic BP (Table 4) was statistically 
significant after one week’s treat- 
ment with acetazolamide (recumbent 
and standing) and propranolol (stand- 
ing only). 

The mean (+SE) pulse rate before 
treatment was 70 = 3.68 beats per 


minute for recumbent patients and Vae» 


80 + 3.83 beats per minute for stand- 
ing patients. 

Propranolol therapy lowered the 
heart rate. The decrease was statisti- 
cally significant throughout the treat- 
ment (Table 5). A similar decrease in 
heart rate, but much smaller and not 


significant, was generally seen also, ° 


with acetazolamide therapy. 
Before treatment all patients had 
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Table 4.—Mean Diastolic Blooc Pressure Changes 
With Active Substance Compared With Placebo 


Mean Diastolic Blood Pressure Changes, mm Hg + SEM 
YS, 


Substance 1 wk 4 wk 8 wk 
Recumbent Position 
Acetazolamide + 3.17*: NS 0 + 1.54*; NS 
Propranolol —3.1 + 2.66; NS 1.13; NS —3.6 + 2.83*; NS 
E Standing Position 


* Acetazolamide + 2.83*; NS + 1.4 + 3.89*: NS 


Propranolol —0.7 + 3.69*; NS 





Values are for seven patients. 


Table 5.—Mean Changes in Heart Rate 
With Active Substance Compared With Placebo 


Mean Heart Rate Changes, Beats/min + SEM 


"Ss 
Substance 


Recumbent Position 
Acetazolamide 


Propranolol 


+0.5 + 2.97; NS 


—12.3 + 2.66; 
P< .01 


—5.4 + 3.0; NS 


—14.0 + 2.14; 
P < .001 


—3./ + 2.29; NS 


—15.7 + 4.93; 
P< .05 


Standing Position 
Acetazolamide 


Propranolol 


—2.3 + 1.67; NS 


—17.5 + 4.12; 
P< .01 


—5.1 + 3.78; NS 


—204 + 2.51; 
P — .001 


—3.4 + 1.67; NS 


—19.7 + 5.02; 
P< .01 


Table 6.—Mean Differences in Serum E ectrolyte Values After Eight Weeks of 
Treatment With Active Substance Compared With Placebo 


Electrolyte Values, mmole/Liter 


M M > ———— 
Serum = CO. 


Substance Combining Power Calcium Potassium 


Acetazolamide 


Propranolol 


normal serum-CO, combining power 
(mean value +SE:24 + 0.8 mmole/ 
liter; normal range, 19 to 24 mmole/ 
liter); serum Ca (2.37 + 0.02 mmole/ 
liter; normal range, 2.2 to 2.6 mmole/ 
liter); serum K (4.3 + 0.14 mmole/ 
liter; normal range, 3.6 to 4.5 mmole/ 
liter); and serum Na (142 + 0.42 
mmole/liter; normal range, 188 to 148 
mmole/liter). Treatment with acet- 
azolamide significantly reduced the 
serum-CO, combining power, which 
was unaffected by propranolol (Table 


œa 6) After eight weeks of treatment 


with acetazolamide, five patients had 
a standard bicarbonate level below the 
normal range (19 mmole/liter). Serum 
electrolyte values remained largely 
unaffected during treatment with 
both substances. 


COMMENT 


Increased knowledge of the anato- 
my and physiology of the blood vessels 
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—5.29 + 0.92; 


—0.57 + 0.75; 


—0.04 + 0.04; —0.19 + 0.16; 
P< .01 NS NS 

+0.01 + 9.03; 
NS NS NS 





supplying the optie nerve has lent 
further support to the ischemic theory 
of the optic nerve damage in glauco- 
ma.'* Evidence has been produced that 
the blood supply to the optic nerve 
head is especially vulnerable by an 
increased IOP. The autoregulation of 
the vessels of the optic nerve head is 
believed to be defective and there- 
fore bound to collapse more readily 
than other intraocular vessels in cases 
of increased IOP. Thus, according to 
this theory, in the pathogenesis of 
optic nerve damage the IOP per se is 
not so important as the balance 
between IOP and BP in the optic 
nerve vessels." 

This has raised the question of 
whether the general circulation has 
any effect on the course of glaucoma. 
There is evidence suggesting that 
hemodynamic changes associated 
with a fall in BP are often related to 
or followed by progression of glauco- 


+ 013.9115 


+ 1.0 + 0.62; 
NS 


0 + 0.69; 
NS 


matous damage.'*" According to this 
view, substances that lower BP, such 
as propranolol, should not be given to 
patients with glaucoma. 

Our results show that the oral 
administration of 40 mg of proprano- 
lol hydrochloride twice a day to 
patients with ocular hypertension 
caused an IOP reduction comparable 
to that following the oral administra- 
tion of acetazolamide, 250 mg twice a 
day. The reduction after the adminis- 
tration of either compound persisted 
for the period of treatment (two 
months). The lack of statistical signif- 
icance observed both for propranolol 
and acetazolamide by the fourth week 
is due to an IOP decrease thet unex- 
pectedly occurred in the placebo 
group. When comparisons were made 
with pretreatment values, the IOP 
decrease was statistically significant 
(P< .01) both for propranolol and 
acetazolamide. As for another 


* 
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B-adrenergic blocker, atenolol, Mac- 
donald et al found that a single oral 
dose of 50 mg of this substance was 
more effective in reducing IOP than 
0.5 g of acetazolamide. 

The mean reduction in BP following 
treatment with propranolol was, when 
present, very small and statistically 
significant only on one of 12 occasions, 
ie, standing diastolic BP after one 
week of treatment. Such an insignifi- 
cant effect on BP is apparently due to 
the low dosage of propranolol used, ie, 
80 mg/day, while 160 to 320 mg/day, 
preferably associated with diuretics, 
is recommended in antihypertensive 
treatment." Acetazolamide had a 
more consistent effect on BP whose 
reduction was statistically significant 
on five of 12 occasions. In particular, 
systolic BP in standing patients was 
signifieantly decreased throughout 
treatment with acetazolamide. A BP 
reduction during treatment with acet- 
azolamide has long been known. Thus, 
Shah et al^ found that the administra- 
tion of acetazolamide to patients with 
glaucoma in dosages of 250 to 500 
mg/day was followed by a decrease in 
both systolic and diastolic BP in the 
majority of the patients. Finnerty et 
al’? found that acetazolamide could 
lower the BP in pregnant women with 
toxemia, though a larger reduction 
eould be obtained with chlorothiazide. 
A minor antihypertensive effect of 
acetazolamide has been reported by 
Brest et al" Acetazolamide was 
rapidly discarded as an antihyperten- 
sive agent in favor of other, more 
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powerful drugs, such as benzothiadia- 
zides; its IOP-reducing effect over- 
shadowed its effect on the BP, which 
was soon forgotten. 

Although the study has beem con- 
ducted using one single dose for each 
drug and nothing is known about the 
behavior of BP following other doses 
of acetazolamide, the results confirm 
the hypotensive action of acetazol- 
amide, which, though small, may have 
an unfavorable effect on the disease. 
In particular, acetazolamide therapy 
constantly lowered the standing sys- 
tolie BP. Such an orthostatic effect 
seems especially contraindicated in 
glaucoma since it aggravates the loss 
of perfusion pressure in the eye that 
occurs when the patient stands up, a 
loss that may be dangerous if the 
blood flow is already reduced.” In this 
respect, propranolol, which is known 
to have a similar effect on recumbent 
and standing BP and not to affect 
vasomotor reflexes,’ appears to be 
preferable. Thus, in the light of the 
ischemic theory of glaucomatous optic 
nerve damage, acetazolamide should 
be used in the treatment of glaucoma 
with the same reservation as that 
which was previously made for pro- 
pranolol. Such a reservation, however, 
may now be less weighty since recent 
works show that ischemia alone is not 
sufficient to explain the optic nerve 
damage that occurs in glaucoma.” A 
consequence of these results is that 
the present approach to the pathogen- 
esis of glaucoma damage is more 
discriminating than that based solely 
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any action on the caliber of the optic 
nerve’s vessels. 

Neither propranolol nor acetazol- 
amide affected serum electrolyte lev- 
els, while acetazolamide significantly 
reduced the serum-CO, combining 
power. After eight weeks of treat- 
ment with acetazolamide, a metabolic 
acidosis had developed in five of eight 
patients. Recently, Epstein and 
Grant” showed that the unpleasant 
side effects often seen in long-term 
treatment with acetazolamide are 
associated with the acidosis produced 
by the drug. The serum-CO, combin- 
ing power was unaffeeted by propra- 
nolol. 


This investigation was supported by grants 
from the University of Lund, Malmó, Sweden, 
and the Segerfalk's Foundation for Medical 
Research, Helsinborg, Sweden. 


Nonproprietary Names and 
Trademarks of Drugs 


Acetazolamide—Acetazide, Diamox, Diu- 
ramid, Hydrazol. 
Propranolol hydrochloride—/nderal. 


88:633-640, 1969. 

16. Heilmann K: Augendruck, Blutdruck und 
Glaukomschade. Stuttgart, Germany, Enke Ver- 
lag, 1972. 

17. Drance SM, Sweeney VP, Morgan RW, et 
al: Studies of factors imvolved in the production 
of low tension glaucoma. Arch Ophthalmol 
89:457-465, 1973. 

18. Macdonald M, Gere SM, Cullen PM, et al: 
Comparison of ocular hypotensive effects of 
acetazolamide and atenolol. Br J Ophthalmol 
61:345-348, 1977. 

19. Holland OB, Kaplan NM: Propranolol in 
the treatment of hypertension. N Engl J Med 
294:930-936, 1976. 

20. Bill A, in discussion, Etienne R, Paterson G 
(eds): International Glaucoma Symposium, Albi, 
1974. Marseille, France, Diffusion Générale de 
Librairie, 1975, p 76. 

21. Anderson DA: The vascular supply of the 
optic disc, in Perkins ES, Hill DW (eds): Scien- 
tific Foundation of Ophthalmology. London, 
Heinemann Medical, 1977, pp 18-21. 

22. Epstein DL, Grant WM: Carbonic anhy- 
drase inhibitors side effeets: Serum chemical 
analysis. Arch Ophthawmol 95:1378-1382, 1977. 


Propranolol—Wettrell & Pandolfi 283 
e 





N > ^ P 
e es E A die 








d 
k 
|""ES hemorrhages were also found? and 





FN AEE A OT ae ww SUPERNE ae. ee SS Ss TRE 
, rs va P2 ey Ve TS - 


Disc Hemorrhages in Patients 


With Elevated Intraocular Pressure 


Occurrence With and Without Field Changes 


Remo Susanna, MD; Stephen M. Drance, MD; Gordon R. Douglas, MD 


è The prevalence of splinter hemor- 
rhages on the optic nerve head in 84 
patients with chronic simple glaucoma 
was compared with that in 50 patients with 
elevated intraocular pressure. The pa- 
tients with glaucoma showed a signifi- 
cantly higher prevalence of hemor- 
rhages. 

(Arch Ophthalmol 97:284-285, 1979) 


I^ 1970 the presence of a splinter 

hemorrhage on the optic nerve 
associated with the development of a 
fresh nerve fiber bundle defect in a 
patient with chronic simple glaucoma 
was first described.' Subsequently, a 
number of patients who had hemor- 
rhages on the optic nerve head and 
who developed visual field defects or 
progression of existing field defects 
with elevated intraocular pressure 
were described.’ It was presumed that 
the presence of the hemorrhage indi- 
cated chronic ischemic optic neuropa- 
thy associated with glaucoma. Linear 


confirmed* to be prevalent in patients 
with low tension glaucoma. In a recent 
prospective study, the presence of 
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linear hemorrhages in patients with 
chronic open-angle glaucoma was as- 
sociated with a significantly higher 
incidence of progression of visual field 
defects in those with a hemorrhage 
compared with those who did not show 
a hemorrhage. It was also shown in 
patients with elevated intraocular 
pressure that the presence of a hemor- 
rhage was associated with a higher 
incidence of visual field defects and 
was therefore of predictive value for 
the development of glaucomatous 
damage. The present study attempts 
to show how commonly hemorrhages 
occur in patients with ehronic open- 
angle glaucoma as compared with 
those patients with elevated intraocu- 
lar pressure alone when observed 
during a period of time. 


MATERIALS AND METHODS 


One hundred patients with chronic 
simple glaucoma who were under our 
continuous supervision were selected from 
the computer files using random numbers. 
The mean number of repeated visits for 
patients with chronic simple glaucoma was 
10.28, whereas the mean for patients with 





* = 13.52; P < .001. 


Comparison of Patients With Glaucoma and Elevated Pressure With Redard 
to Disc Hemorrhages* 


Patients Disc Hemorrhage No Hemorrhage Total 
Chronic open-angle glaucoma 31 53 84 
Elevated intraocular pressure alone 4 46 50 


FORE v. WU --* P^. , EN =F P 5 EU TS "M id ETPA 


ocular hypertension was 9.7. There seems 
to be, therefore, no difference in the 
number of times the discs of the two 
groups were examined. Fifty patients with 
elevated intraocular pressure (>21 mm 
Hg) and no damage were similarly selected 
from our files. Of the 100 selected patients 
with glaucoma, 16 had to be rejected 
because the documentation was not ade- 
quate. The prevalence of a hemorrhage at 
the optic nerve head in the 84 cases of 
chronic simple glaucoma and in the 50 cases 
of elevated intraocular pressure was calcu- 
lated and compared. The differences in the 
prevalence of hemorrhage in patients with 
glaucoma and in those with elevated 
intraocular pressure alone were compared 
using a x? test. The age distribution was 
also compared by the x^ test, while the 


duration of follow-up of the two groups — 


was compared with the Student's t test. 


RESULTS 


The ages of the patients with glau- 
coma ranged between 35 and 99 years 
(mean, 67.5 years), and of the patients 
with elevated intraocular pressure 
from 36 to 90 years (mean, 66.86 
years). Comparison of these age 
distributions showed no statistically 
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significant difference between the 
two groups. The period of follow-up 
for patients with glaucoma ranged 
from one to 13 years (mean, 3.95 
years), whereas the period of follow- 
up for patients with elevated intraoc- 
ular pressure ranged from one to 16 
years (mean, 5.9 years). A comparison 
of the follow-up of these two groups 
revealed that the patients with ele- 
vated intraocular pressure were fol- 
lowed | up significantly longer 
(ti = 2.67; P< .01). The patients 
were not referred to the center 
because of the presence of disc hemor- 
rhages. 

Thirty-one (36.9%) of the 84 pa- 
tients with chronic open-angle glauco- 
ma showed a hemorrhage in at least 
one eye (Table). Seven (22.5%) of those 
31 patients had a hemorrhage in both 
eyes, whereas the other 24 exhibited it 
only in one eye. Of the 50 patients 
with elevated intraocular pressure 
and no damage, four (8%) showed a 
hemorrhage (Table). The difference 
between the prevalence of a hemor- 
rhage in the patients with elevated 
intraocular pressure and in those with 
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glaucoma was statistically significant 
(P =< .001): 


COMMENT 


The presence of small linear hemor- 
rhages at the optic nerve head unasso- 
ciated with retinopathy and hemor- 
rhages elsewhere in the fundus sug- 
gests a microinfarction of the anterior 
optic nerve. It has previously been 
shown that in those patients who have 
glaucoma or who only have elevated 
intraocular pressure in whom a disc 
hemorrhage is found, the chanee of a 
field defect developing or an existing 
field defect progressing is significant- 
ly higher than among those in whom 
such a hemorrhage was not seen. The 
present study suggests that th s may 
be a meaningful event in the ratural 
history of chronic open-angle glauco- 
ma because the patients with chronic 
simple glaucoma had a signifcantly 
higher prevalence of linear hemor- 
rhages than the patients with ele- 
vated intraocular pressure who 
showed no damage. If hemorrhage on 
the disc has prognostic implications, 
then one would expect hemorrhages 
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to be more prevalent among the group 
with chronic simple glaucoma and 
glaucomatous damage than among 
those who had elevated intraocular 
pressure without any field defect. 
This indeed seems to be the case in 
this study in spite of the fact that the 
group with elevated intraocular pres- 
sure alone had the longer period of 
follow-up. 

Only one quarter of those patints 
who exhibit a hemorrhage show it in 
both eyes, but not at the same time. 
Although hemorrhages have been 
found by us and others to oceur 
commonly in patients with low ten- 
sion glaucoma, the present and pre- 
vious studies suggest that it is not an 
uncommon, and possibly a meaningful 
event, in chronic simple glaucoma as 
well. 
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Allergic Contact Dermatitis to 


Echothiophate Iodide and Phenylephrine 


C. G. Toby Mathias, MD; Howard I. Maibach, MD; Alexander Irvine, MD; William Adler, MD 


* Periorbital dermatitis and conjunctivi- 
tis developed in a patient with chronic 
open-angle glaucoma. Patch testing 
showed allergic contact sensitization to 
tetracaine hydrochloride and two unusual 
allergens, echothiophate iodide and 
phenylephrine hydrochloride. 

(Arch Ophthalmol 97:286-287, 1979) 


Allergic reactions to topical ophthal- 

mic drugs are usually manifested 
by conjunctivitis and periorbital der- 
matitis. When a single ophthalmic 
agent has been employed and an aller- 
gic reaction is suspected, specific 
allergen identification by diagnostic 
patch testing is seldom performed; in 
practice, it is usually easier to elimi- 
nate the offending drug and switch to 
another. However, when multiple 
topical ophthalmic medications are 
simultaneously employed, allergen re- 
placement on a trial-and-error basis 
becomes more difficult. Diagnostic 
patch testing in this situation facili- 
tates management. 

We report on a patient with glauco- 
ma in whom a chronic periorbital 
dermatitis developed while she was 
receiving four different ophthalmic 
medications. Patch testing disclosed 


eam Ypersensitivity to tetracaine hy- 


drochloride and two unusual allergens, 
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echothiophate iodide and phenyleph- 
rine hydrochloride. 


REPORT OF A CASE 


A 75-year-old woman with a 20-year 
history of open-angle glaucoma had a two- 
year history of chronic conjunctivitis and 
periorbital erythema; contact dermatitis 
was Clinically suspected. Ophthalmic medi- 
cations at the time of evaluation included 
4% pilocarpine hydrochloride, 0.25% echo- 
thiophate iodide, 10% phenylephrine, and 
gentamicin sulfate ophthalmic solution. 

Occlusive patch testing (Al-test), which 
was applied to the upper portion of the 
back with the routine screening series of 
the North American Contact Dermatitis 
Group (NACDG), showed a 2+ reaction to 
the caine mix'*; further testing demon- 
strated sensitivity to the tetracaine compo- 
nent (1% in petrolatum). Four percent pilo- 
carpine (tested as the commercial product) 
and 20% gentamicin in petrolatum were 
negative. 

Echothiophate iodide, tested as the 0.25% 
commercial product, gave a 2+ reaction 
that was maximum at 96 hours. Echothio- 
phate iodide powder, diluted in water and 
tested at 0.25%, 1.00%, and 2.50% concen- 
trations, gave positive reactions; the 
diluent containing preservatives (0.50% 
chlorobutanol and 0.06% boric acid), which 
was tested “as is,” gave a negative reac- 
tion. 

Ten percent phenylephrine, which was 
also tested as the commercial product, gave 
a 2+ reaction that became apparent only 
at 96 hours. No reactions were apparent at 
5% and 1% dilutions of the commercial 
product in water. Phenylephrine powder, 
tested as a freshly prepared 10% aqueous 
solution, again gave a2+ reaction that was 
apparent only at 96 hours; 5% and 1% 
concentrations were again negative. Nega- 
tive patch test results were also obtained 
with 0.1% benzalkonium chloride in aque- 
ous solution and 1.0% edetic acid (preserva- 


tives in phenylephrine ophthalmic solu- 
tion). One percent epinephrine hydrochlo- 
ride (tested as a commercial product) failed 
to demonstrate cross-reactivity with 
phenylephrine. 

Echothiophate iodide was tested in 20 
consecutive control subjects at 0.25%, 
1.00%, and 2.50% concentrations of echo- 
thiophate iodide powder in water; all 
control subjects showed negative reactions. 
Similarly, phenylephrine was tested in the 
same control subjects at 10%, 5%, and 1% 
dilutions of the commercial product in 
water; again, negative results were ob- 
tained. These negative results from control 
subjects, within the ranges of concentra- 
tions tested, strongly suggest that the posi- 
tive reactions noted in the patient were 
indicative of allergie sensitization. 


COMMENT 


Because of the relative infrequency 
with which diagnostic patch testing is 
performed for suspected ophthalmo- 
logic allergy, little information is 
available on patch test guidelines for 
ophthalmologic agents. Sensitization 
may result from the preservatives or 
vehicles of ophthalmologic products, 
as well as the active agents. Diagnos- 
tic patch testing in our patient conclu- 
sively demonstrated hypersensitivity 
to two unusual allergens, echothio- 
phate iodide and phenylephrine, as 
well as the topical ophthalmic anes- 
thetic, tetracaine. 

Allergic sensitization to topical an- 
esthetics, such as tetracaine, is well 
appreciated. Patch testing with a 1% 
concentration in petrolatum is diag- 
nostic. Alternative topical anesthetics 
in the tetracaine-sensitive patient 
include cocaine hydrochloride, dibu- 
cacine hydrochloride, dyclonine hydro- 
chloride, piperocaine hydrochloride, 
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and proparacaine hydrochloride. 

Apart from systemic toxie reac- 
tions,' a local toxic effect of echothio- 
phate iodide (a cholinesterase inhibi- 
tor) on cataraet formation has been 
observed.** Although the mechanism 
is unknown, altered lens permeability^ 
and alterations in amino acid metabo- 
lism? have been suggested; delayed 
hypersensitivity has not been impli- 
cated. We did not find reports of 
allergie sensitization to echothiophate 
iodide nor does the manufacturer have 
any such reports on file. Echothio- 
phate iodide is supplied as a desic- 
cated powder to which a diluent is 
added before use. Our experience indi- 
cates that it may be diluted in tap 
water and reliably patch tested in 
concentrations ranging from 0.25% to 
2.50%. In patients with hypersensitivi- 
ty to echothiophate iodide, alternative 
anticholinesterase agents include 
demecarium bromide, isoflurophate, 
neostigmine bromide, and physostig- 
mine salicylate, which are all structur- 
ally dissimilar and should not cross- 
react. 

Systemic reactions to topically ap- 
plied phenylephrine have been ob- 
served.** Subjective burning or sting- 
ing with lacrimation and rebound 
hyperemia is common, and a local 
toxic effect of phenylephrine with 
liberation of iris pigment into the 
anterior chamber has been re- 
ported." Although it is mentioned as 
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a potential sensitizer in one opbthal- 
mology text," no mention of diagnos- 
tic patch testing is made. We have not 
found reports of delayed hypersensi- 
tivity to phenylephrine; likewise, the 
manufacturer has not had reports of 
this adverse reaction. As with echo- 
thiophate iodide, we believe our expe- 
rience with phenylephrine is umique. 
Phenylephrine is supplied as a com- 
mercial solution containing preserva- 
tives. If phenylephrine powder is not 
available, it may be patch tested as a 
10% concentration of the commercial 
product; however, separate testing of 
the individual preservatives must also 
be performed if a positive result is 
noted. 

Of interest in our case was our 
failure to demonstrate cross-reactivi- 
ty with epinephrine, a structurally 
similar adrenergic agonist. Alami and 
Alani’ reported allergic dermatocon- 
junctivitis secondary to epinephrine 
therapy, which was confirmed by 
occlusive patch testing; however, no 
testing for possible cross-reactivity 
with phenylephrine was performed. 
Our experience suggests that sensiti- 
zation may be highly specific, amd that 
epinephrine might be safely used as 
an alternative adrenergic agent in 
phenylephrine-sensitive patients, pro- 
vided that preliminary patch testing 
of the commercial product is nega- 
tive. 

In view of the theoretical potential 
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for anticholinesterases and sympa- 
thomimetic agents to influence in- 
flammation nonspecifically through 
changes in intracellular levels of cyclic 
nucleotides, the distinetion between 
allergy and irritation is importanf. In 
addition, vasoconstrictien produced by 
these agents may conceivably mask 
the inflammatory response at 48 
hours. Delayed (96 hours) readingy of 
the patch test sites and approprigte 
negative responses of control subjects 
are therefore of critical importance. 
Although the contact allergies re- 
ported here may be unique, experi- 
ence suggests that once an allergen 
has been documented and testing 
techniques delineated, additional 
cases frequently come to light. 


Phenylephrine hydrochloride powder was sup- 
plied for patch testing by Barnes-Hind Pharma- 
ceuticals, Sunnyvale, Calif. 


Nonproprietary Names and 
Trademarks of Drugs 


Echothiophate iodide—Echodide, Phosphol- 
ine Iodide. 

Gentamicin sulfate—Garemycin. 

Phenylephrine hydrochloride— Efricel, 
Isophrin Hydrochloride, Mistura D, Neo- 
synephrine Hydrochloride. 

Proparacaine hydrochloride—Alcaine, Oph- 
thaine, Ophthetic. 


76:156-157, 1973. 

10. Aggarwal JL, Beveridge B: Liberation of 
iris pigment in the anterior chamber after instil- 
lation of 10% phenylephrine hydrochloride solu- 
tion. Br J Ophthalmol 55:544-549, 1971. 

ll. Mitsui Y, Takagi Y: Nature of aqueous 
floaters due to sympathomimetic mydriaties. 
Arch Ophthalmol 65:626-631, 1961. 

12. Theodore FH, Schlossman A: Allergic 
dermatoconjunctivitis, in Oeular Allergy. Balti- 
more, Williams & Wilkins Co, 1958, p 73. 

13. Alani SD, Alani MD: Allergic contact 
dermatitis and conjunctivitis from epinephrine. 
Contact Dermatitis 2:141-150, 1976. 


287 


` * 
k id YA uu 


Led? o. nz 


va ie ala 


me sith Sete 





- 


= 


be ia ll ane tls oo ae cil WTE E" re 
x * F 





Monochromatic Ophthalmoscopy and Fundus Photography 


II. The Pathological Fundus 


Nicolas M. Duerey, MD; Francois C. Delori, PhD; Evangelos S. Gragoudas, MD 


€ Pathological details in the ocular 
fundus can be seen with increased 
contrast when appropriate monochromat- 
ic illumination is used instead of white 
light. This noninvasive technique en- 
hances the visualization of structures and 
the detection of changes in the fundus. It 
facilitates the localization of pathological 
lesions in the chorioretinal layers, and in 
some cases permits their differential diag- 
nosis. Monochromatic ophthalmoscopy 
and fundus photography of 290 eyes with 
a variety of pathological conditions were 


~ performed. The spectral ranges for opti- 


mal visualization of various lesions of the 
retina and choroid were defined. The 
usefulness of the technique and its advan- 
tages and limitations in relation to the 
present fundus diagnostic methods of 
color photography and fluorescein angi- 
ography were evaluated. 
(Arch Ophthalmol 97:288-293, 1979) 


he visualization by ophthalmoscopy 

of details and changes in the 
fundus and their accurate documenta- 
tion by photography play an impor- 
tant part in the diagnosis and follow- 
up of diseases of the fundus. The 
ability to detect a detail is dependent 
on, among other factors, its contrast 
and the optical quality of the imaging 


eae System. Restriction of the spectral 


content of the illumination to an 
appropriate narrow spectral band or 
the use of quasi-monochromatic light 
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improves both contrast and optical 
quality over that obtained with white 
light and results in enhanced visual- 
ization of structures."* Furthermore, 
diagnosis of fundal diseases is aided 
by the improved ability to localize 
features in the chorioretinal layers, 
and differentiation of structures is 
facilitated by comparing their appear- 
ance under different spectral illumi- 
nation. 

In a previous report? we presented a 
systematie analysis of the normal 
fundus with the use of monochromatic 
ophthalmoscopy and photography. 
The spectral ranges for optimal visi- 
bility of the principal features of the 
fundus were established and the find- 
ings were interpreted on the basis of 
the optical properties of fundus 
tissues and structures. This study 
presents the results of a clinical evalu- 
ation of the usefulness of monochro- 
matic photography and ophthalmosco- 


py. 


MATERIALS AND METHODS 
Instruments 


A modified fundus camera was used in 
conjunction with black and white film. The 
interference filters, which were inserted in 
the illuminating beam of the camera, were 
centered at the wavelengths of 475, 495, 
540, 570, 605, and 645 nm (half-width, 10 to 
15 nm). Kodak Plus X film was used and 
developed in Kodak D-76 (dilution 1:1) for 
eight minutes at 20 ?C. Flash energies 
were adjusted to provide similar densities 
of the negatives for all wavelengths of 
illumination. 

For ophthalmoscopy both direct and 
indirect ophthalmoscopes were used; these 
instruments were equipped with fiber 
optie illumination. The light fiber connects 
the ophthalmoscopes to a monochromatic 
light souree (Spectrotech) equipped with 


six narrow-band interference filters cen- 
tered at the same wavelengths as used in 
photography but with a half-width of 20 to 
25 nm. 


Subjects and Analysis 


The study encompassed monochromatic 
photographs of 290 eyes of 195 patients 
during a three-year period. The patients 
ranged in age from 9 to 84 years (median, 
52 years; average, 47 years). The distribu- 
tion of the pathological conditions (some 
eyes had more than one disorder) is as 
follows: 


No. of 

Disorder Eyes 

Diabetic retinopathy 124 

Other vascular diseases 72 

Dise diseases 19 

Macular diseases 114 

Retinal disorders 52 
Retinal pigment epithelium and 

Bruch’s membrane disorders 73 

Choroidal disorders 25 

Miscellaneous 31 


Both negatives and positives of 
monochromatic fundus photographs 
were systematically analyzed and 
compared with color photographs and 
with fluorescein angiograms. The en- 
hanced demonstration of details in 
monochromatic photographs was as- 
sessed in view of its clinical usefulness 
and in regard to the acquisition of 
information it provided compared 
with color and fluorescein photo- 
graphs. 


RESULTS 


e 
The principal characteristies of the 
fundus illuminated with monochro- 
matic light of successive wavelengths 
are illustrated by the two complete 
series shown in Fig 1. The predomi- 
nant change that results from increas- 
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ing the wavelength of illumination is 
an increase in the apparent light 
penetratiom im the fundal layers, espe- 
cially at the longest wavelengths. The 
light penetration in the choroid is 
mediated by the degree of pigment in 
the retinal pigment epithelium (RPE) 
and choroid. 

The visibility of each normal and 
pathological structure in the fundus is 
always optimal in a specific spectral 
range. The largest differences in 
contrast of structures occur between 
illumination with the blue wave- 
lengths (475 and 495 nm), the green 
and yellow-green wavelengths (540 
and 570 nm), and the red wavelengths 
(605 and 645 nm). Differences in 
contrast within each «wavelength 
group are generally less pronounced. 
Therefore, the results for the three 
wavelength groups will be presented 
separately. 

The spectral ranges for optimal visi- 
bility of the principal pathological 
conditions of the fundus that were 
investigated m this study are summa- 
rized in Fig 2. 


The Short Wavelengths: 
475 and 495 nm, Blue 


The short wavelengths are partially 
scattered in the ocular media and in 
the retinal layers. They do not pene- 
trate considerably in the deeper layers 


Fig 1.—Twe series of fundus photographs 
obtained with monochromatic illumina- 
tion. A, Resolved central serous retinopa- 
thy OD (38-year-old man). At 495 nm 
yellow pigment (dark spot in macular 
area), nerve fibers, and reflections of ante- 
rior retinal layers around macula are well 
defined. At 540 and 570 nm, there is good 
demonstration of retinal vasculature. Dis- 
appearance of dark spot in macular area 
allows pigment epithelium defect to be 
seen. With long wavelengths (605 and 645 
nm), contrast of retinal vessels decreases, 
more so fcr arteries than for veins. Arteri- 
ovenous crossing is better seen at 605 nm 
and visualization of pigmentations around 
disc and in macular area is improved. 
Pigment epithelium defects appear less 
defined against nonuniform background. 
Pattern of choroid is visible. B, Prolifera- 
tive diabetic retinopathy OD (38-year-old 
man). Membrane of proliferative process 
and sclerosis of artery walls are well 
defined at 495 nm. Hard exudates, hemor- 
rhages, and new vessels are seen. Their 
visualization improved drastically at 540 
and 570 nm (illustration of 570 nm is from 
Delori a&d Gragoudas‘). Note granularity 
of flow in branch of inferior temporal vein. 
With long wavelengths (605 and 645 nm), 
note progressive disappearance of retinal 
vessels and oroliferative membrane and 
appearance of choroidal pattern and 
pigment clumping around disc and along 
branch of superior temporal vein. 
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Structures 


Preretinal fibrosis, 
proliferative membrane 


CB walls 


Retinal folds 
Macular cyst 
Nerve fibers 
Soft exudates 


Sensory retinal 
detachment 


Retinal hole 


Vessels, hemorrhages, 
microaneurysms 


Hard exudates 
Photocoagulation scars 


Angioid streaks, RPE, 
and choroidal breaks 


Drusen, fundus 
flavimaculatus 


Choroidal folds 


Melanin pigment, 
nevus, melanoma 


Wavelength, nm 


550 





Fig 2.—Spectral ranges for optimal visibility of various retinochoroidal pathological 
conditions. RPE indicates retinal pigment epithelium. 


because of substantial absorption by 
the pigment epithelium and by the 
choroidal blood. The resulting low 
reflectance of the deep layers provides 
the required dark background for 
enhanced demonstration of any re- 
flecting (scattering) structure or dis- 
turbance located in the anterior reti- 
nal layers. Moreover, light scattering 
by the structure itself is more 
pronounced at these short wave- 
lengths than at the longer wave- 
lengths. 

Reflection from anterior mem- 
branes can be visualized with more 
accuracy with blue than with white 
light. Preretinal membranes, often 
suspected by the tortuosity of the 


' e vessels, are easily detected and their 


extent is optimally defined (Fig 3, A). 
The detection of early-stage prolifera- 


e tive membranes, as well as precise 


-delineation of well-constituted prolif- 
erative membranes, are facilitated. 
The delicate anterior wall of a eyst can 
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be demonstrated (Fig 3, B), providing 
a helpful adjunct in the differential 
diagnosis between cyst and hole in the 
macular area. The nerve fibers can be 
traced accurately and their atrophy 
can be detected by using short wave- 
lengths, especially in subjects with 
clear media and light fundus pigmen- 
tation (Fig 3, C). Their spectral range 
of visibility extends to longer wave- 
lengths. Blue light is also helpful in 
the demonstration of distortion of the 
anterior retinal layers, such as retinal 
folds (Fig 3, D), traction lines, and 
alterations of the surface reflexes of 
the retina. 

At short wavelengths the retinal 
vessels are demonstrated with only 
poor contrast on the dark background 
of the fundus: the effect of high 
absorption by blood is reduced by the 
light scattering in the vessel wall. In 
pronounced vascular sclerosis, the 
effect of scattering can overcome that 
of blood absorption, the vessels then 


appear white, which can be an indica- 
tion of the severity of the pathological 
process. 

The yellow maeular pigment (xan- 
thophyll) is detected with blue light as 
a dark spot centered on the fovea. The 
density and extent of the spot vary 
among persons. Although its meaning 
in pathological entities is not known, 
the detection of this dark spot is 
useful for localizing the fovea in cases 
of severe distortion of the macular 
area. It should be stressed that iden- 
tification of this pigment requires the 
disappearance of the dark spot for 
wavelengths longer than 500 nm since 
xanthophyll selectively absorbs only 
at shorter wavelengths. 


The Intermediate Wavelengths: 
540 and 570 nm, 
Green and Yellow-Green 


As the illumination wavelength is 
increased from 495 to 570 nm, there is 
a gradual increase in the transparency 
of the ocular media and the retina. 
The bulk of the fundus reflection 
originates from the level of the RPE. 
The penetration of light in the choroid 
is limited by the high absorption of 
choroidal blood and mediated by the 
degree of pigmentation in the RPE 
and choroid. The visibility of structure 
within the retinal layers is greatly 
facilitated because (1) there is virtual- 
ly no veiling by localized light reflec- 
tions from the anterior layers and by 
scattering in the ocular media, and (2) 
the background formed by the reflec- 
tion at the RPE is uniform, except in 
lightly pigmented fundi. 

Optimal visibility of retinal vessels 
and pathological structures allied to 
blood is obtained with the interme- 
diate wavelengths, especially with the 
yellow-green light (570 nm). The high 
absorption by blood contributes to the 
excellent demonstration of the vascu- 
lar pattern and its abnormalities (Fig 
l, B and 4, A). The configuration of 
new vessels in a proliferative mem- 
brane is accurately recognized (Fig 1, 
B). The enhancement of the contrast 
of retinal vessels also facilitates evalu- 
ation of their caliber, the arteriove- 
nous (AV) ratio, and morphological 
changes such as segmental narrowing 
(Fig 4, A). The fine vasculature of the 
optic disc and the difference in reflec- 
tance between the cup and the rim are 
best observed at 540 and 970 nm. 
Stereoscopic observation or stereopho- 
tography with green-yellow illumina- 
tion instead of white light allows more 
accurate estimation of the extent of 
the optic cup. 

Some reflecting structures in the 
retina are emphasized by the use of 
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Fig 3.—Fundus photographs with 495-nm 
illumination. A. Freretinal fibrosis OS (67- 
year-old man). 3, Macular cyst OS (56- 
year-old man). Feflection of anterior wall 
of cyst is emphesized against dark back- 
ground of abso bing yellow pigment. C, 
Early optic atrepny OD (18-year-old wom- 
an). Note slit-like areas of focal atrophy in 
inferotemporal aber bundle. D, Retinal 
folds OS (23-year-old man). (See also Fig 
5, D). 
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Fig 4.—Fundus photographs with S*0-nm 
illumination. A, Branch vein occlusmn in 
upper temporal quadrant OD (66-year-old 
woman). Details of vascular abnormalities 
are emphasized, especially dilated collat- 
erals, segmental narrowing of suoerior 
temporal vein and artery, and arte-iove- 
nous ratio. B, Drusen of posterior pate OS 
(56-year-old man). C, Detachment of 
sensorial retina in senile macular decener- 
ation OS (66-year-old man). Smal! white 
areas are artifacts. D, Diabetic proliferative 
retinopathy OD (45-year-old woman New 
vessels of disc are well defined Inset 
shows early arteriovenous phase ot fluo- 
rescein angiography in same area. Cetails 
of vessels are obscured by dye leakage 
from new vessels. Earlier phase of ar giog- 
raphy showed somewhat better visvaliza- 
tion of small vessels. Rapidity of leakage 
makes it difficult to capture optimal dSgree 
of filling of new vessels. 
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Fig 5.—Fundus photographs with red illu- 
mination. A, Choroidal melanoma tempo- 
ral to macula, 645 nm, OS (65-year-old 
woman). Lack of light penetration at 570 
nm (inset) prevents visualization of mela- 
noma. B, Choroidal rupture, 645 nm, OS 
(17-year-old boy). C, Proliferative diabetic 
retinopathy and preretinal hemorrhages, 
645 nm, OS (24-year-old man). Patient had 
received panretinal photocoagulation. 
View of retina below hemorrhage is 
improved by use of red light compared 
with 570-nm (inset) or white light. Photo- 
coagulation scars are recognizable at 
other wavelengths but pigment clumping 
is seen better at 645 nm. D, Choroidal 
folds, 605 nm, OS (23-year-old man). 
Patient had choroidoretimal folds of un- 
known origin. Retinal folds in same patient 
are shown in Fig 3, D. 
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intermediate wavelengths. Exudates 
are seen better as the wavelength is 
increased from 495 to 540 and 570 nm 
(Fig 1, B). Although drusen are 
located under the retina, they are 
demonstrated with accuracy at 570 nm 
(Fig 4, B). 

The nerve fibers and their atrophy 
can be demonstrated with green light 
in gases when scattering in the ocular 
media prevents their optimal visual- 
ization in blue light. Their subtle 
pattern is also less disturbed by reflec- 
tion at the inner limiting membrane 
than when shorter wavelengths are 
used. 

The visualization of retinal edema 
and sensory retinal detachment is 


improved in comparison with white 


light illumination (Fig 4, C). The 
detection of retinal breaks by ophthal- 
moscopy is also facilitated by use of 
green light. The low reflection of the 
exposed RPE is contrasted against the 
surrounding intact retina. The demon- 
stration of vasculature with mono- 
chromatic light at 570 nm is better 
than with fluorescein angiography in 
cases of severe dye leakage in the area 
of interest (Fig 4, D) or when the 
vessels are located on a highly fluores- 
cent background such as that asso- 
ciated with atrophy of the RPE. 


The Long Wavelengths: 
605 and 645 nm, Red 


Between 570 and 605 nm there is a 
notable change in the appearance of 
the fundus because of the sudden 
reduetion in absorption by blood. At 
645 nm blood absorbs substantially 
less than melanin pigment. The rela- 
tive transparency of choroidal blood in 
red light causes the major part of the 
incident light to be reflected from 
within the choroidal layers and by the 
sclera. Reflection from the RPE and 
retina is relatively small, resulting in 
minimal veiling for observation of 
structures in the deeper layers. Red 
light reveals the choroidal pattern; its 
visibility depends on the degree of 
pigmentation of the RPE and on the 
relative density of choroidal vessels 
and pigment.’ Large choroidal vessels 
are demonstrated only because of the 
absorption of the interspersed mela- 
nin pigment. New vessels beneath the 








RPE, identified by fluorescein angi- 
ography in several cases, were not 
clearly demonstrated by either red or 
green light. 

The contrast of retinal vessels in 
red light is low: only large branches 
can be detected. Veins appear darker 
than arteries because the absorption 
by hemoglobin decreases with oxygen 
saturation of the blood. In some cases 
this difference may be helpful in 
differentiating veins from arteries. 
The semitransparency of the arterial 
blood at 605 nm facilitates the study 
of AV crossing defects (Fig 1, B, at 
605 nm). 

The visualization of melanin is dras- 
tically improved by using the long 
wavelengths. This is especially helpful 
for detecting pigment clumping, as 
occurs, for example, in degenerative 
processes (Fig 1, A) Nevi and 
pigmented malignant melanomas are 
also delineated more sharply than 
with white light (Fig 5, A). Blood and 
melanin absorption differences in 
green and red light often permit their 
differentiation; Fig 1, B at 605 and 
645 nm shows the progressive disap- 
pearance of the hemorrhages while 
the melanin is still visible. 

When angioid streaks or RPE and 
choroidal ruptures are located in a 
deeply pigmented area, they are well 
defined with the long wavelengths 
(Fig 5, B); in lightly pigmented fundi, 
they are visualized more accurately at 
910 nm. The penetration of red light 
through blood permits the visualiza- 
tion of the fundus through a vitreous 
hemorrhage, which is opaque to green 
light (Fig 5, C). The demonstration of 
photocoagulation scars is also optimal 
under red light. Choroidal folds (Fig 5, 
D) are emphasized under red light by 
accentuation of the differences in 
concentration of pigmen: between the 
crest and the trough of the folds. 
Monochromatic photography is help- 
ful in differentiating retinal and cho- 


roidal folds by comparing the appear- 


ance in blue light (Fig 3, D) and in red 
light (Fig 5, D). 


COMMENT 


Color photography and ophthalmos- 
copy under white light illumination 
demonstrate the normal and patholog- 
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Optical Properties Required for Optimal Contrast 


For Reflecting 
Structures 


Minimal reflection, maximal 


Maximal reflection 


Minimal reflection, maximal 
uniformity of reflection 





For Absorbing 
Structures 


Minimal reflection, rraximal 
transmission 


Minimal reflection 


Maximal reflection, maximal uni- 
formity of reflection 
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ical entities of the fundus based on 
delineation and color of the structures. 
The absence of color differences under 
monochromatic illumination results, 
in some cases, in a loss of information, 
which is difficult to recover from anal- 
ysis of monochromatic photographs. 
Subtle differences in spectral reflec- 
tance are sometimes better judged 
under white light by differences in 
hue and saturation; such is the case for 
the estimation of pallor of the optic 
dise or of slight decoloration of the 
tissues. Generally, however, the en- 
hancement of contrast obtained under 
monochromatic illumination allows 
better demonstration of structures 
and the detection of details that are 
not seen under white light. 

The contrast of structures is opti- 
mized by selecting the particular illu- 
mination wavelength that accentuates 
differences in reflectance between the 
structure and the surrounding back- 
ground.’ The contrast depends on the 
optical properties, not only of the 
structure itself, but also of all 
elements located anterior and posteri- 
or to the structure of interest. The 
Table summarizes the conditions that 
the optical properties of a structure 
and the layers anterior and posterior 
to it must satisfy in order to yield 
optimal contrast. The conditions for 
the structure and the anterior and 
posterior layers are not all generally 
satisfied in the same spectral range; 
thus, some compromise must be made. 
For example, the visibility of nerve 
fibers (reflecting structure) is opti- 
mized by selecting the wavelength 
that provides minimal scattering by 
the ocular media (best at long wave- 
lengths, especially if the media are not 
clear), maximal scattering by the 
fibers (best at short wavelengths), and 
minimal reflection of the deeper 
layers (best at short wavelengths, 
especially in lightly pigmented fundi). 
The compromise is best achieved in 
blue light (495 nm) for clear media, 
but an intermediate wavelength (540 
nm) is needed if the media are slightly 
turbid. The detection of absorbing 
structures requires minimal reflection 
of anterior layers and maximal reflec- 
tion of posterior layers; both condi- 
tions are increasingly met as the 
wavelength is increased and are opti- 
mal in red light. A compromise is 
reached at the longest wavelength at 
which the structure still * absorbs 
substantially. This occurs at 475 and 
495 nm for the yellow pigment, at 570 
nm for retinal vessels, and around 645 
nm for melanin pigment. Trials using 
wavelengths longer than 645 nm, in 
conjunction with infrared film, did 
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not show a noteworthy improvement 
in the demomstration of melanin 
pigment owing to the fact that mela- 
nin absorption decreases with increas- 
ing wavelength. 

In addition to contrast enhance- 
ment, monochromatic illumination 
has two further advantages over 
color photography in regard to image 
quality. It reduces loss of image quali- 
ty associated with chromatic aberra- 
tions in the optical imaging system 
and it allows the use of fine-grain 
black and white film, which has higher 
resolution and better stability than 
color film. The black and white film 
used in this technique is less affected 
by errors in exposure than is color 
film; therefore, standardization is bet- 
ter and follow-up of patients is more 
precise. This :s especially useful in 
cases of pigmented tumor, vascular 
diseases, and disc cupping. 

For clinical use the short wave- 
lengths (475 and 495 nm) improve 
visualization o^ structures situated in 
the anterior larers of the fundus. This 
is especially useful in the detection of 
preretinal fibrosis, anterior mem- 
brane of a cysz, and retinal folds, as 
well as in the demonstration of nerve 
fibers.’ However, the usefulness of the 
short wavelengths is occasionally lim- 
ited by the scattering in the ocular 
media, especia ly in older subjects. In 
these cases, vse of slightly longer 
wavelengths like the green (540 nm) 
will improve the visibility. The inter- 
mediate wavelengths, green and yel- 
low, are the easiest wavelengths to use 
because (1) they emphasize the retinal 
vessels, which are the most common 
reference points for the ocular fundus, 
and (2) they are less scattered by the 
ocular media than are the short wave- 
lengths. The intermediate wave- 
lengths are used to advantage in the 
follow-up ef patients with diabetic 
retinopathy and other vascular dis- 
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eases. They can be of special interest 
in conjunction with a fluorescein 
angiogram comparing the statie pic- 
ture (monochromatic technique) with 
the dynamic picture (fluorescein tech- 
nique). The long wavelengths are 
principally useful for the demonstra- 
tion of the localized accumulation of 
melanin pigment, such as the delinea- 
tion of pigmented tumors and the 
detection of delicate pigment chump- 
ing. The red light could be used with 
benefit in differentiating, for exam- 
ple, choroidal angioma from a pig- 
mented melanoma. The pigmented 
tumor appears black compared with 
the nonpigmented angioma, which 
does not absorb at this wavelength. 
Monochromatic ophthalmcoseopy 


benefits from the same advantages as: 


photography but is somewhat limited 
for blue and deep red illuminations by 
the low sensitivity of the observer's 
eye. Observation with blue light is less 
disturbed by scattering in the pa- 
tient's media when the direct ophthal- 
moscope is used (small illuminating 
beam) instead of the indirect system. 
Seattering in the media of the observ- 
er may also limit the usefulness of 
short wavelengths. Green light, espe- 
cially 570 nm, provides excellent 
visualization of the fundus by indirect 
ophthalmoscopy and requires less in- 
tense illumination levels than does 
white light. The 570-nm illumination 
can be advantageously used in con- 
junction with other techniques (fluo- 
rescein angiography, photocoagula- 
tion) for optimal visualization and 
focusing. Compared with photogra- 
phy, ophthalmoscopy under deep red 
light (645 nm) does not, in general, 
provide the same accuracy in the 
detection of details because of the 
difficulty in visualizing low-contrast 
details at this long wavelength. For 
this reason it would be appropriate to 
use a filter centered at 620 nm rather 
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than 645 nm, as is used in photogra- 
phy. 

In conclusion, monochromatic oph- 
thalmoscopy and fundus photography 
are refined methods that allow dem- 
onstration of fine details in the poste- 
rior segment of the eve. The proce- 
dure is noninvasive, in contrast to 
fluorescein angiography, and may be 
repeated as often as desired. The two 
techniques do not give the same type 
of information,eand therefore can be 
used with benefit in conjunction with 
each other. Monochromatic light tech- 
niques offer the clinician a new tool 
in the detection of pathological condi- 
tions of the eye. 


This investigation was supperted by Massachu- 
setts Lions Eye Research, Inc. 

The members of the Retina Associates, Boston, 
allowed us to photograph their patients. Techni- 
cal assistance was provided by C. Anderson and 
S. Spinks. 
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Relative Afferent Pupillary Defects in 
Glaucoma Without Characteristic Field Loss 


Alan N. Kohn, MD; Alaf P. Moss, MD; Steven M. Podos, MD 


è Four patients had relative afferent 
pupillary defects, asymmetric glaucoma- 
tous cupping of the optic nerve head, 
asymmetric intraocular pressure, and nor- 
mal kinetic visual fields. The “Gunn 
pupil" can be a sign of early asymmetric 
glaucoma at a stage before visual field 
defects can be demonstrated by standard 
perimetry. Three other patients with affer- 
ent pupillary defects and asymmetric 
intraocular pressures and cupping 
showed early visual field defects only on 
repeated, refined perimetry. No visual 
field defects were found in five patients 
with asymmetric cupping and clinically 
normal pupillary findings. 

(Arch Ophthalmol 97:294-296, 1979) 


The diagnosis of glaucoma is estab- 

lished by the findings of character- 
istic visual field defects and cupping 
of the optic nerve head associated 
with elevated intraocular pressure. 
However, it may be difficult to estab- 
lish the early diagnosis of glaucoma. 
When glaucoma is asymmetric, an 
often overlooked early sign is a rela- 
tive afferent pupillary defect, com- 
monly called a "Gunn pupil." Kaback 
and associates? and Prywes,' in inde- 
pendent series, note this pupillary 
abnormality in patients with asym- 
metric glaucomatous visual field de- 
fects, most of whom also have asym- 
metric cupping. They suggest that 
such a sign may be a clear indicator of 
a damaged optic nerve in ocular 
hypertension? (no field loss). To our 
knowledge, there are no reported 
cases of a relative afferent pupillary 
defect and asymmetric glaucomatous 


ea Cupping and elevated intraocular pres- 


sure in the absence of paracentral 
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scotomas or other characteristic glau- 
comatous field defects. 

The four patients described in this 
report without visual field loss and 
with Gunn pupils demonstrate an 
afferent pupillary defect as an early 
sign of optic nerve damage from glau- 
coma, even before the onset of charac- 
teristic visual field changes. 


REPORT OF CASES 


Case 1.—A 72-year-old woman, whose 
condition was first diagnosed as open- 
angle glaucoma in 1974, was seen in 
September 1977. Visual aeuity was correct- 
able to 20/30—2 in the right eye and 20/ 
40+2 in the left eye. On a regimen of 
epinephrine hydrochloride, 1% in both eyes 
twice a day, and acetazolamide, 125 mg 
orally four times a day, intraocular pres- 
sures were 16 mm Hg in the right eye and 
18 mm Hg in the left eye. Visual fields 
were completely normal, and findings from 
slit-lamp examination were unremarkable. 
Gonioscopy showed grade III open-angles 
in both eyes. The discs were asymmetrical- 
ly cupped with a 30% horizontal cup by 
excavation in the right eye and a 50% 
horizontal cup in the left eye with some 
superior notching (Fig 1). Medications 
were discontinued and intraocular pres- 
sures, which were measured three weeks 
later, were 26 mm Hg in the right eye and 
30 mm Hg in the left eye. The patient was 
lost to follow-up until March 1978, when 
visual acuity was correctable to 20/25— in 
the right eye and 20/30— in the left eye. 
Intraocular pressures, by applanation ton- 
ometry, were 21 mm Hg in the right eye 
and 24 mm Hg in the left eye. A relative 
afferent pupillary defect was found in the 
left eye by two observers. Kinetic visual 
fields were repeated and found to be 
completely normal. Static perimetry along 
vertical and horizontal meridians failed to 
show any defect. Patient cooperation was 
excellent. 

CasE 2.-A 65-year-old woman was 
referred for suspected open-angle glauco- 
ma. Glaucoma had been diagnosed in 1970, 
and in October 1976, when she was receiv- 
ing carbachol, 1.5% in both eyes three times 
a day, intraocular pressures were 35 mm 
Hg in the right eye and 31 mm Hg in the 
left eye. She was seen in consultation on 
Nov 22, 1977, at which time visual acuity 
was correctable to 20/20—2 in the right eye 





and 20/20+1 in the left eye. The patient 
was given pilocarpine, 4% in both eyes four 
times a day, and intraocular pressures two 
hours after instillation were 27 mm Hg in 
the right eye and 23 mm Hg in the left eye. 
Findings from slit-lamp examination were 
unremarkable. The pupils were miotie (1.5 
mm) and nonreactive. Findings from 
kinetic perimetry were normal, except for 
concentrie contraction in the right eye. 
Gonioscopy showed grade IV open angles 
in both eyes. Dilated stereoscopie dise 
examination showed a 0.7 horizontal cup/ 
disc ratio in the right eye and a 0.5 ratio in 
the left eye (Fig 2). The temporal rims 
were intact. Medications were discontin- 
ued for two weeks. On subsequent exami- 
nation, intraocular pressures were 34 mm 
Hg in the right eye and 27 mm Hg in the 
left eye. A relative afferent pupillary 
defect in the right eye was found and 
confirmed by two examiners. The pupils 
were 4 mm in diameter in both eyes. Visual 
fields were repeated and were completely 
normal (no concentric contraction). Patient 
cooperation was excellent. Static perimetry 
verified that the visual fields were normal 
and symmetric. A regimen of pilocarpine, 
4% in both eyes four times a day, and 
epinephrine hydrochloride, 2% in both eyes 
twice a day, was begun. She returned in 
January 1978, at which time pressures 
were controlled in the low 20s. Visual 
evoked potentials, which were measured in 
March 1978, showed prolonged latency of 
conduction with a marked interocular 
difference (right eye, 178 ms vs left eye, 
150 ms; normal, < 128 ms). 

Case 3.—AÀ 77-year-old woman was first 
seen in April 1977 complaining of floaters 
in both eyes. No history of trauma or other 
ocular problems was described. On exami- 
nation, the best corrected visual acuity was 
20/20—1 in both eyes. Intraocular pressures 
were 21 mm Hg in the right eye and 26 mm 
Hg in the left eye. The pupils were equal 
and round, but a relative afferent pupillary 
defect was present in the left eye and was 
confirmed by two observers. Slit-lamp 
examination disclosed exfoliative material 
on the anterior lens capsule in the left eye. 
Gonioscopy showed grade III open angles 
in the right eye and grade IV open angles 
in the left eye, with slightly greater trabec- 
ular pigmentation in the left eye. Fundus 
examination (Fig 3) showed severely asym- 
metric horizontal cupping (excavation) of 
0.5 in the right eye and 0.9 in the left eye, 
as seen binocularly. Findings from Gold- 
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Fig 2.—Disc (case 2). Left, Right eye. Rignt, Left eye. 
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Fig 4.—Disc (case 4). Left, Right eye. Rignt, Left eye. 
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mann kinetic perimetry were normal in 
both eyes and responses were very reliable. 
Static perimetry in the 45° to 225° and 135° 
to 315° meridians showed a slight general- 
ized depression of sensitivity in the left 
eye. The patient was given epinephrine 
hydrochloride, 1% in the left eye twice a 
day, and pressures dropped to the low 20s. 
The afferent pupillary defect was still 
present. Repeated kinetic perimetry in 
August and October 1977 and January 1978 
failéd to demonstrate any field defects. 
Visual evoked potentials, which were mea- 
sured in October 1977, showed increased 
latency of the response of the left eye (left 
eye, 144 ms vs right eye, 114 ms). 

Case 4.—A 60-year-old woman had been 
treated for "chronic glaucoma" for two 
years with pilocarpine, 1% in both eyes. In 
consultation on Jan 10, 1978, visual acuity 
was correctable to 20/20 in both eyes. The 
pupils were miotic and the anterior 
segments were normal. Intraocular pres- 
sures were 16 mm Hg in the right eye and 
20 mm Hg in the left eye. Findings from 
kinetie Goldmann perimetry were totally 
normal in both eyes. Patient cooperation 
was very good. Tonography disclosed coef- 
ficients of outflow of 0.17 in the right eye 
and 0.08 in the left eye. The angles were 
open. Stereoscopic fundus examination 
showed asymmetric horizontal: vertical 
cup/dise ratios of 0.6:0.5 in the right eye 
and 0.7:0.6 in the left eye, with greater 
pallor in the left eye (Fig 4). All medica- 
tions were stopped for one week and the 
patient was reexamined. At that time, a 
definite relative afferent pupillary defect 
was present in the left eye and intraocular 
pressures were 30 mm Hg in the right eye 
and 31 mm Hg in the left eye. Findings 
from static perimetry along the 0° to 180° 
and 90? to 270? meridians were normal and 
symmetric in the two eyes. A regimen of 
epinephrine hydrochloride, 2% in both eyes 
twice a day, was begun, and the patient 
returned in late February 1975 with intra- 
ocular pressures of 17 mm Hg in the right 
eye and 20 mm Hg in the left eye. Static 
perimetry was carefully repeated and a 
depression 15? to 20? above fixation was 
found in the left eye. Kinetic perimetry, 
however, failed to demonstrate a definite 
defect. 


COMMENT 


Twelve patients with asymmetric 
cupping and asymmetrically elevated 
intraocular pressure in whom glauco- 
ma was suspected and who were 
initially found to have no visual field 


e . Ø loss were examined carefully for rela- 


tive afferent pupillary defects. Seven 
patients had clearly demonstrable 
Gunn pupils. Of those seven, very 
carefully repeated kinetic and static 
perimetry failed to show specific, 
consistent glaucomatous field defects 
in four cases. In two other cases, static 


. perimetry was required to demon- 


strate a depression in the arcuate 
area, which appeared as a localized, 
spotty disturbance only on carefully 
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repeated kinetic perimetry. In one 
case, a very small paracentral scotoma 
was found on repeated kinetic perime- 
try. All of these patients gave very 
reliable responses on visual field test- 
ing. 

Relative afferent pupillary defects 
are most easily tested with the swing- 
ing flashlight test of Levatin,' alter- 
nately exposing the nonaccommodat- 
ing eyes to a bright light in a dimly lit 
room. A positive test, or Gunn pupil, is 
indicated when the pupil dilates under 
direct illumination. Such defects are 
described in numerous conditions af- 
fecting the prechiasmal pupillary fi- 
bers, such as optic neuritis, ischemic 
optic neuropathy, optic atrophy from 
any cause, including glaucoma, and 
extensive retinal abnormalities, in- 
cluding vascular occlusion and retinal 
detachment.’ Only recently has much 
emphasis been placed on afferent 
pupillary defects in glaucoma.** The 
cases presented here demonstrate 
that a relative afferent pupillary 
defect may be present even before 
diagnostic visual field defects occur in 
asymmetric glaucoma. Of course, sub- 
sequent loss of axons in the other eye 
could abolish the pupillary sign alto- 
gether. 

The parallel findings of asymmetric 
cupping and intraocular pressures are 
highly suggestive of glaucomatous 
damage. In our opinion, the presence 
of a Gunn pupil confirms the diagno- 
sis. Without asymmetric cupping, 
further neurological evaluation is in- 
dicated to rule out other possible 
causes of the pupillary abnormality. 
Conversely, in the absence of a Gunn 
pupil, glaucoma cannot be ruled out. 
Indeed, four patients with asymmet- 
ric pressures and cupping did not have 
clinical afferent defects. Unilateral 
visual field loss and asymmetric 
cupping occur without a clinically 
demonstrable afferent pupillary de- 
fect. Armaly,^ Maumenee, and Beck- 
er all emphasize that asymmetric 
cupping can indicate glaucomatous 
damage, even in the absence of field 
loss. Others demonstrate nerve fiber 
layer defects preceding field loss. 
Furthermore, most experts would 
agree with Kolker that “progressive 
change in cupping of the disc usually 
precede[s] the development of a 
visual field defect.” 

A question arises with respect to 
the earliest specific glaucomatous 
visual field defects. Does the slight 
generalized decrease in sensitivity on 
static perimetry examination in case 3 
represent an early glaucomatous de- 
fect? Perhaps, but kinetie perimetry 
failed to demonstrate a concentric 
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contraction and such a defect, though 
common in patients with glaucoma, is 
so nonspecific as to be of little value in 
the diagnosis of early glaucoma. 
Unless severely asymmetric peripher- 
al constriction exists, generalized de- 
pression is usually due to miosis (eg, 
case 2), lens changes, age, or decreas- 
ing patient cooperation,” and may be 
reversed with normalization of the 
intraocular pressure.” The most com- 
mon, early characteristic field defect 
in glaucoma is generally thought to be 
a paracentral scotoma'"'* or spotty 
defect.'* If such a defect is question- 
able, the presence of an afferent 
pupillary defect helps confirm the 
subtle finding. The two patients in 
whom, on carefully repeated kinetic 
and static perimetry, localized, spotty, 
though not necessarily reproducible, 
paracentral defects were found only 
emphasize the limitations of standard 
perimetry. More refined techniques, 
such as static perimetry, may be 
required to bring out such a defect. 
Relative afferent pupillary defects 
should heighten the ophthalmologist’s 
suspicion of asymmetric glaucoma- 
tous damage. 


Ivan Bodis-Wollner, MD, measured visual 
evoked potentials on our patients and assisted in 
their interpretation. 
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Corneal Manifestations of Hereditary 


Benign Intraepithelial Dyskeratosis 


John W. Reed, MD; L. Frank Cashwell, MD; Gordon K. Klintworth, MD, PhD 


è Benign epithelial growths of the 
ocular and oral mucosa, which notorious- 
ly recur after 2xcision, are features of 
hereditary benign intraepithelial dyskera- 
tosis (HBID). Associated disorders of the 
cornea in this disease have not been 
stressed in the literature, although they 
may be serious. We undertook a study to 
characterize these manifestations and to 
evaluate the results of treatment. In 13 
patients with H3ID, two different corneal 
abnormalities were found. Stromal vascu- 
larization was roted in 11 patients, while 
dyskeratotic plaques involved the corneal 
epithelium in ten cases. Treatment with 
topical steroids had a favorable effect on 
the inflammatery components of the 
corneal lesions. Surgical excision of the 
diseased epithelial tissue was usually 
only of temporary benefit, in view of the 
tendency for the dyskeratotic plaques to 
recur. 

(Arch Ophthatmol 97:297-300, 1979) 


Hereditary benign intraepithelial 

dyskeratosis (HBID) is a rare, 
inherited disease characterized by 
elevated plaques on the ocular and oral 
mucous membranes. To our knowl- 
edge, this condition has been de- 
scribed only in descendents of an 
inbred triracial isolate of white, 
American Ind:an, and black origin in 
northeastern North Carolina called 
the Haliwa Indians. The bulbar con- 
junctiva is involved, especially in the 
nasal and temporal perilimbal region. 
Dilated superficial vessels, in associa- 
tion with these conjunctival plaques, 
give the eye an overall red appear- 
ance, which accounts for the disease’s 
nickname of the “red eye” in the 
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Haliwa Indian community where the 
disease is endemic. Morphologscally, 
the lesions are typified by a dyskera- 
totic hyperplastic epithelium. 

The purpose of this communication 
is to document the corneal manifesta- 
tions of HBID, which have received 
scant attention in previous reports, 
and to discuss our experience with the 
management of this disease. 


CLINICAL FINDINGS 


Of numerous patients with BBID, 
who were examined by the Depart- 
ment of Ophthalmology at Duke 
University Medical Center in the last 
20 years, 13 (eight male and five 
females) were known to have had 
corneal involvement. All 18 patients 
had the thickened, opaque plaques on 
the bulbar conjunctiva adjacent to the 
limbus, which are the hallmark of 
HBID. In addition, similar lesions 
were present on the corneas e the 
majority of the patients in this series 
(ten of 13). The corneal abnormalities 
had two distinctive features: (1) deep, 
stromal vessels and (2) thickened 
opaque, gelatinous-appearing uailat- 
eral or bilateral epithelial plaques. 
Most of the plaques blended with 
others in the perilimbal conjunetiva; 
however, a few had no visible coanec- 
tion with any similar conjunetival 
lesions at the time of examination. 
When the cornea was affected, the 
extent of the corneal coverage varied 
considerably. The corneal epithelium 
was slightly abnormal in some zases 
and almost totally involved in other 
instances. The plaques coverec the 
visual axis of one eye in four 
patients. 

The following case histories illus- 
trate pertinent features of the corneal 
manifestations of HBID. 


REPORT OF CASES 


Case 1.—A 3l-year-old woman com- 
plained of ocular irritation for a prolonged 
period of time. Visual acuity was right eye, 
20/50; and left eye, 20/40. Both ccrneas 
contained deep, stromal vessels (Fig 1) in 
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addition to the characteristic plaques on 
the conjunctiva, which involved the limbus 
of both eyes (Fig 2 and 3). 

Intermittent topical administration of 
corticosteroids (1% prednisolone acetate) 
during a three-year period produced relief 
of acute exacerbations of keratitis, which 
were characterized by extreme photopho- 
bia and irritation in association with 
engorged vessels in the stroma of the 
corneas. The plaques were not affected by 
the steroid therapy. She continued to have 
chronic symptoms of irritation and ulti- 
mately underwent an excision of the 
conjunctival lesions OD im an attempt to 
relieve the irritation. Because of our past 
experience with recurrences of the con- 
junctival lesions in HBID, the patient was 
also given beta radiation (1,000 reps) in the 
areas of excision in the hope that this 
might retard vascular growth and recur- 
rence of conjunctival plaques. The patient 
claimed a considerable alleviation of irrita- 
tion OD, and only a small, perilimbal lesion 
reappeared during a one-year follow-up. 
Subsequently, conjunctival plaques were 
excised OS, followed by beta radiation 
(1,000 reps to each of two areas of excision). 
In contrast to the right eye, the procedure 
on the left was followed by the return of a 
plaque with an extension that involved the 
previously unaffected corneal epithelium 
within five weeks (Fig 4). Topical (1% 
prednisolone acetate, four times daily) and 


Fig 1.—Slit-lamp view shows vessels in 
corneal stroma (case 1). 
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Fig 2.—Right eye, characteristic conjuncti- Fig 3.—Left eye, prior to excision of 
val plaque of HBID (case 1). conjunctival plaque (case 1). 









Fig 4.—Left eye, four weeks after excision Fig 5.—Left eye, thick plaque involves 
of conjunctival lesion followed by beta cornea (case 2). 

radiation. Recurrent plaque involves most 

of corneal epithelium (case 1). 
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Fig 6.—Right eye, characteristic corneal Fig 7.—Right eye, penetrating keratoplasty " 
plaque in father of patient 2 (case 3). remains clear after six months (case 3). 
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Fig 8.—Markedly thickened corneal epithelium with acan- 23 
thosis and individual cell keratinization at different depths | 
within epithelium (hematoxylin-eosin, x 100). F 





Fig 9.—Higher magnification of individually dyskeratic epithelial 
cells shown in Fig 8 (hematoxylin-eosin, x 250). 





"i 


ew Fig 10.—Vascularized deep corneal stroma in penetrating 
| keratoplasty specimen obtained from patient 3 (hematoxy- 
lin-eosin x 250). 
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subconjunctival triamcinolone acetonide, 
40 mg, were given to reduce the inflamma- 
tory reaction. While on this therapy, there 
was a remarkable diminution in the size of 
the corneal plaque during a period of 
several months. Since discontinuing the 
corticosteroids, this eye has remained 
comfortable for ten months, with no recur- 
rence of the lesions. 

Cast 2.—A 29-year-old man was referred 
to Duke University Medical Center for the 
first time, with a life-long history of “red 
eyes” and a four-year history of progres- 
sive overgrowth of a “skim” over the right 
eye. Initial examination revealed a visual 
acuity in the right eye of 20/70 and 20/30 
in the left eye. There was a vascularized 
mass that covered all but the central cornea 
of the right eye. The left eye had a similar 
lesion that extended 2 mm onto the cornea 
inferiorly. In two months, the right corneal 
epithelium became completely replaced by 
the mass, and this was excised. There was 
no recurrence except on the peripheral 
cornea during a seven-year follow-up. 
However, the plaque on the left cornea 
progressively involved a large portion of 
the corneal epithelium (Fig 5), and was 
subsequently resected. This lesion reap- 
peared after several months, and two 
repeat excisions were of only temporary 
benefit. 

Case 3.—A 62-year-old man, who was the 
father of patient 2, was referred for evalu- 
ation of an epithelial growth over the right 
cornea; he had a four-month history of 
progressive loss of visual acuity in that eye. 
He acknowledged a life-long history of the 
“red eye” with episodes of redness, light 
sensitivity, and excessive tearing in both 
eyes. Visual acuity was right eye, light 
perception; left eye, 20/60. The right 
cornea was covered by an elevated, gelati- 
nous, vascularized mass that extended 
from the limbus and spared only the super- 
onasal quadrant (Fig 6). The patient was 
admitted for a lamellar keratectomy of the 
right eye, but it became necessary to 
convert to a penetrating keratoplasty 
because of a deep corneal opacification and 
stromal vessels. Postoperatively, during a 
ten-week period, the periphery of the graft 
became slightly vascularized, and an 
epithelial plaque extended onto the margin 
of the graft. However, the graft remained 
clear when the patient was last examined 
ten months after the keratoplasty (Fig 7). 


TISSUE STUDIES 


Histologic examination of surgically 
excised tissue was carried out on 15 speci- 
gens from five of the patients. When 
viewed by light microscopy, the epithelial 
lesions in all instances were similar. The 
affected mucosal epithelium was markedly 
thickened and exhibited hyperkeratosis 
and acanthosis. The most superficial kera- 
tinized cells retained their nuclei. Individu- 
al cell keratinization of some cells at vari- 
able depths in the affected epithelium was 


e a conspicuous feature (Fig 8 and 9). Adja- 


«cent to the abnormal epithelium were 
portions of normal thickness and morphol- 
ogy. A mild to moderate infiltrate of 
lymphocytes and plasma cells was usually 
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present beneath the hyperplastie and 
dyskeratotic epithelium. The stroma of the 
corneal button that was excised from 
patient 3 at keratoplasty contained numer- 
ous capillaries with intravascular erythro- 
cytes and leukocytes (Fig 10). 


COMMENT 


Von Sallmann and Paton' first 
documented observations on the enti- 
ty termed "hereditary benign intra- 
epithelial dyskeratosis" in 1959. The 
clinical picture of the ocular manifes- 
tations in this condition varies in 
severity from asymptomatic plaques 
on the bulbar conjunctiva to complete 
involvement of the cornea with severe 
visual loss.’ Initially, the disease 
resembles limbal vernal conjunctivi- 
tis. Patients commonly complain of 
symptoms of irritation, such as ery- 
thema, itching, excessive lacrimation, 
and photophobia. Periods of acute 
intensification of symptoms are com- 
mon, especially in the spring. The 
lesions become apparent in early 
infancy and may date from birth. The 
plaques persist throughout life and 
sometimes progress from time to 
time, but may wax and wane. 

On the basis of an extensive genea- 
logical investigation of the pedigree, 
Witkop et al’ concluded that the disor- 
der was transmitted as an autosomal 
dominant trait with a high degree of 
penetrance. The seasonal variations 
with exacerbations that occur in some, 
but not all cases, suggest that environ- 
mental factors play a role in the 
expression of the disease. However, 
the disease is clinically and histologi- 
cally alike in affected individuals who 
live in North Carolina and else- 
where.’ 

Several other hereditary diseases 
are prevalent in the Haliwa Indians, 
and HBID has been associated with 
retinitis pigmentosa, posterior em- 
bryotoxon, and a variety of other 
conditions, including lingna plicata, 
missing lateral incisors, hemoglobin C 
trait, cleft palate, and a diffuse neuro- 
logical disorder. * 

To our knowledge, corneal involve- 
ment in HBID has not been empha- 
sized in previous reports. Von Sall- 
mann and Paton? found serious cor- 
neal involvement to be rare amongst 
the 43 affected individuals whom they 
examined by slit lamp. They described 
three patients with a dense, vascular- 
ized corneal opacity. A small number 
of superficial vessels associated with 
opacification were noted by them in 
the periphery of the cornea in an 
additional 13 patients. The deep stro- 
mal blood vessels, which were a 
feature in 11 of our patients, have not 


been previously stressed. This clinical 
picture of interstitial keratitis may 
appear as a manifestation of a 
number of disease entities, including 
syphilis, but there was no serologic 
evidence of this disease in the patients 
reviewed by us. Since stromal blood 
vessels occur so commonly in HBID, 
their presence probably does not indi- 
cate an associated disease. 

Several modalities of treatment 
have been attempted in patients with 
HBID. The patients in the present 
series were treated with numerous 
topical medications and by a variety 
of surgical procedures. The natural 
tendency of the epithelial lesions to 
wax and wane makes an objective 
evaluation of therapeutic procedures 
difficult. During periods of quies- 
cence, lubrication with artificial tear 
preparations provided equivocal relief 
of symptoms. Acute exacerbations of 
irritation and inflammation with stro- 
mal neovascularization improved with 
topical corticosteroids, but in only one 
case did the epithelial plaque regress. 
As pointed out previously in the "Re- 
port of Cases” section, surgical proce- 
dures are commonly only of tempo- 
rary benefit, but excision is, never- 
theless, recommended when chronic 
epithelial plaques significantly reduce 
the vision. 

Hereditary benign intraepithelial 
dyskeratosis is a good example of a 
benign growth that recurs after exci- 
sion. This tendency may fool the clini- 
cian into believing that the lesion is 
malignant and entice him/her into 
performing radical surgery. Fortu- 
nately, the histopathologic attributes 
are diagnostic and unlike that of any 
premalignant or malignant neoplasm. 
Malignant neoplasms of the conjuncti- 
va or cornea have not developed in any 
of the individuals affected with 
HBID. The clinical and histologic 
features of this disease are character- 
istic, and all ophthalmologists should 
be familiar with HBID as it is becom- 
ing more widespread with the migra- 
tion of Haliwa Indians and their 
descendents into other regions. 
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Spontaneous Hyphema Secondary to Vascular Tuft 


of Pupillary Margin of the Iris 


Morris M. Podolsky, MD, B. Dobli Srinivasan, MD, PhD 


€ A patient had vascular tufts of the 
pupillary margins of both eyes that gave 
rise to a spontaneous hyphema in one 
eye. During a four-year follow-up without 
treatment, there was no recurrence of the 
hyphema. Iris fluorescein angiography 
showed the vascular tufts to be more 
numerous than was apparent on slit-lamp 
biomicroscopy. Patients with vascular 
tufts of the pupillary margins are usually 
asymptomatic. If hyphema does occur in 
such a patient, recurrence is unlikely. 
Treatmen! may be reserved for recurrent 
hyphema. 

(Arch Ophthalmol 97:301-302, 1979) 


V ascular anomalies of the pupillary 

margin have been implicated as a 
cause of spontaneous hyphema.'* Few 
case reports, however, provide long- 
term follow-up. Recently, Coleman et 
al* reported a two-year follow-up of a 
case in which a pupillary vascular 
anomaly that caused a hyphema was 
treated by argon laser photocoagula- 
tion. We report a four-year follow-up 
of a similar case in which no treat- 
ment was applied to the vascular 
anomaly and in which there was no 
recurrence of hyphema. 


REPORT OF A CASE 


A 73-year-old woman was seen in the 
clinic of the Edward S. Harkness Eye 


Institut. New York, in October 1973, 


Accepted for publication April 20, 1978. 

From the Department of Ophthalmology, 
Edward S. Harkness Eye Institute, New York. 

Reprint requests to Department of Ophthal- 
mology, Edward S. Harkness Eye Institute, 635 
W 165th St, New York, NY 10032 (Dr Srinivas- 
an). 


Arch @phthalmol—Vol 97, Feb 1979 


having noted the sudden, painless onset of 
a “red spot” in the right eye. The patient 
denied ocular trauma. The patient had no 
history of diabetes mellitus, but was taking 
medication for moderate hypertension. She 
was not taking anticoagulant medica- 
tions. 

The corrected visual acuity was 6/9 (20/ 
30) OU. The anterior chamber had 3+ 
RBCs, and a small clot of blood was 
adherent to the pupillary margim in the 
4-o’clock meridian. The clot extended a 
short distance onto the posterior surface of 
the iris. There was no rubeosis iridis. 
Gonioscopy revealed open angles OU with- 
out blood vessels. Intraocular tenssons were 
within normal limits. Ophthaimoscopie 
examination revealed no vascular abnor- 
malities of the fundus in the other eye. No 
vascular anomalies were noted om general 
physical examination. 

The patient's condition was treated with 
5% homatropine hydrobromide and topical 
dexamethasone sodium phosphate drops. 
The hemorrhage cleared in the next three 
days. At this time, several small vascular 
tufts were observed scattered around the 
pupillary margins of both eyes, including a 
tuft located at the 4-o'clock region of the 
right pupil. 

The patient has been examined several 





Fig 1.—Several vascular tufts (arrows) are 
visible at pupillary margin of right eye. 


times since the initial visit, and no recur- 
rences of bleeding have occurred in either 
eye despite the continued presence of the 
vascular anomalies and repeated pupillary 
dilation with 5% homatropine. Photographs 
and fluorescein angiograms were taken on 
a recent routine follow-up visit in October 
1977. The vascular tuf.s were present in 
both pupillary margins (Fig 1 and 2), and 
more vascular anomales were noted by 
fluorescein angiography than by clinical 
inspection (Fig 3). Fluorescein leaked from 
all of the tufts in the late photographs 
(Fig 4). 


COMMENT 


Vascular tufts cf the pupillary 
margins are uncommon.’ Cobb noted 
only 44 asymptomatic patients with 
vascular anomalies at the pupillary 
border in a large dinic population.‘ 
Sellman? found three patients with 
vascular tufts in = group of 2,000 
patients examined ^or such vascular 
tufts. In patients wth vascular tufts 
of the pupillary margin, fluorescein 
angiography has demonstrated many 
more tufts than are clinically appar- 
ent.'^ This disparity may be due to the 





Fig 2.—Vascular tufts sarrows) at pupillary 
margin of left eye. 
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Fig 3.—After injection of fluorescein, more 
vascular tufts are outlined by fluorescein 
in right eye than are apparent in Fig 1. 


Fig 4.—Late view of right eye showing 
diffusion of fluorescein into anterior cham- 
ber as fluorescein leaks from vascular 
tufts. 


fact that the vascular channels are 
often bordered by pigmented tufts at 
the pupillary margin. We found this to 
be true in our patient. 


l. Rosen E, Lyons D: Microhemangiomas at 
the pupillary border. Am J Ophthalmol 67:846- 
853, 1969. 

2, Sellman A: Hyphaema from microhaeman- 
giomas. Acta Ophthalmol 50:58-61, 1972. 

3. Savir H, Manor RS: Spontaneous hyphema 
and vessel anomaly. Arch Ophthalmol 93:1056- 
1058, 1975. 

4. Fechner PU: Spontaneous hyphaema with 
abnormal iris vessels. Br J Ophthalmol 42:311- 
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Most patients with vascular tufts of 
the pupillary margin have been older 
than 50 years, and in Cobb's series, 
only two of 44 patients were under 60 
years old.* To our knowledge, no cases 
of vascular tufts have been reported 
in the pediatric age-group. 

Despite reports of isolated cases of 
vascular tufts associated with heman- 
gioma of the orbit, hemangioma of the 
eyelid, Sturge-Weber syndrome,’ and 
myotonic dystrophy," no consistent 
association has been found with a 
systemic disease other than diabetes.’ 
Reports of histopathologic examina- 
tion of pupillary vascular tufts are 
rare. Coleman et al reported one case 
in which the tufts were described as 
thin-walled neovascular channels.* 
Rosen and Lyons' believed that pupil- 
lary vascular tufts, such as those in 
our patient, could be termed heman- 
giomas and are most likely congenital, 
even though true iris hemangiomas 
are exceedingly rare." 

Our case, as well as other reported 
cases," demonstrates that these vas- 
eular tufts may give rise to sponta- 
neous hyphemas, and should, there- 
fore, be considered in the differential 
diagnosis of spontaneous hyphema. 
Most patients with vascular tufts, 
however, appear to be asymptomatic. 
Unfortunately, the probability of hy- 
phema or recurrence cannot be accu- 
rately determined in any individual 


References 


313, 1958. 

5. Manor RS, Sachs W: Spontaneous hyphema. 
Am J Ophthalmol 74:293-295, 1972. 

6. Coleman SL, Green WR, Patz A: Vascular 
tufts of pupillary margin of iris. Am J Ophthal- 
mol 88:881-883, 1977. 

7. Duke-Elder S: Diseases of the uveal tract, in 
Duke-Elder S (ed): System of Ophthalmology. St 
Louis, CV Mosby Co, 1966, vol 9, p 806. 

8. Cobb B: Vascular tufts at the pupillary 





with vascular tufts. Our patient has 
had no recurrence in a four-year 
follow-up without direct treatment of 
the tuft. Manor and Sachs? also 
reported no recurrence of hyphema in 
a six-year follow-up of a similar 
patient. In that same report, they 
suggest that miotics and mydriatics 
induce pupillary “gymnastics” to 
cause hemorrhage in patients with 
otherwise asymptomatic vascular 
tufts. Our patient did not bleed into 
the anterior chamber despite repeated 
use of mydriatics during subsequent 
examinations. 

In the only report of direct treat- 
ment to the offending tuft, Coleman 
et al" applied argon laser photocoagu- 
lation to the tuft five months after the 
first occurrence of hyphema. No 
recurrence of bleeding was reported 
during the five-month period before 
treatment; the exact indication for 
treatment was not made clear. Their 
patient has been free of further bleed- 
ing for two years. However, since the 
majority of patients with tufts of the 
pupillary margin are asymptomatic, 
and the few that experience hyphema 
may not suffer recurrences, it appears 
that photocoagulation can be reserved 
for cases of recurrent hyphema. 
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Radiation-Induced Atrophy of the Meibomian Glands 


Louis A. Karp, MD; Barbara W. Streeten, MD; David G. Cogan, MD : 


€ Acute and persistent involutional 
atrophy of the Meibomian glands of the 
eyelids, which is, to our knowledge, a 
previously unreported histopathologic se- 
quela of x-irradiation, was noted in eight 
different exenteration specimens re- 
moved days to years following preopera- 
tive irradiation given to malignant tumors 
in adjacent tissues, usually the paranasal 
sinuses. Also noted was postirradiation 
persistent involutional atrophy of a lacri- 
mal gland in one patient and absence of 
accessory lacrimal glands in six pa- 
tients. 

(Arch Ophthalmol 97:303-305, 1979) 





(Changes in the eye and adnexal 
tissues following x-irradiation are 
well known to ophthalmologists. We 
have enceuntered a previously unde- 
scribed histopathologic sequela of 
x-irradiation, acute and persistent 





Fig 1.—Palpebral conjunctiva of right upper eyelid showing postirradiation squamous 


involutional atrophy of the Meibom- metaplasia of epithelium and chranic nongranulomatous conjunctivitis. Inset shows area 
ian glands of the eyelids. of more severe squamous metaplasia (hematoxylin-eosin, erigina! magnification 
x 101). 


MATERIALS AND METHODS 


The authors were able to collect a series 
of eight exenteration specimens that dem- 
onstrated postirradiation involutional atro- 
phy of the Meibomian glands. In one case 
the lacrimal gland was also available for 
study and shewed diffuse atrophy of the 
acini. All of the patients had received 
preoperative therapeutic doses of irradia- 
tion for treatment of malignant tumors, 
usually of the paranasal sinuses. 


REPORT OF CASES 


Case 1.—A 28-year-old woman had 
received 6,900 rads (cobalt 60) of radiother- 
apy in 1972 for adenocarcinoma of the 
right ethmoid sinus. Subsequently, a 
chronic kerateconjunctivitis and a cataract 
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Fig 3.—Left upper eyelid demonstrating postirradiation acinar atrophy and cystically 
dilated Meibomian ducts (hematoxylin-eosin, original magnification x 16). 


Fig 4.—Left lower eyelid showing postirradiation Meibomian gland involution, cystically 
dilated Moll's glands, and loss of Zeis's glands (hematoxylin-eosin, original magnifica- 
tion x 16). 
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in the right eye and an entropion of the 
right lower eyelid developed. Results of 
Schirmer's test were 12 mm/5 min in the 
right eye and greater than 15 mm/5 min in 
the left eye. In March 1974 her right orbit 
was exenterated because of tumor recur- 
rence. The lacrimal gland also was avail- 
able for review. 

Case 2.—A 74-year-old man had received 
4,500 rads of irradiation for a basal cell 
carcinoma of the left outer canthus in 1970. 
The left orbit was exenterated in 1973. 

Case 3.—A 55-year-old man had carcino- 
ma of the right maxillary antrum of an 
unspecified type. He had received 6,000 
rads (Co) of radiotherapy, which was 
completed five weeks prior to exentera- 
tion. 

Case 4.—A 49-year-old woman had carci- 
noma of the right maxillary sinus of an 
unspecified type. She had completed a 
course of 5,500 rads (*"Co) to the tumor six 
weeks before exenteration. 

Case 5.—A 56-year-old woman had recur- 
rent squamous cell carcinoma of the right 
maxillary sinus. She had received 6,000 
rads (Co) of radiotherapy four years prior 
to exenteration. 

Case 6.—A 57-year-old woman had squa- 
mous cell carcinoma of the right maxillary 
antrum. She had completed a course of 
6,000 rads (*"Co) of radiotherapy six weeks 
before exenteration. 

CASE 7.—A 60-year-old man had basal cell 
nevus syndrome and bilateral exentera- 
tions. He had received irradiation years 
before his exenterations. Details of his 
radiotherapy are not available. 

Case 8.-A 66-year-old woman had 
received 4,500 rads for an adenocarcinoma 
of the left maxillary sinus in 1969. The 
radiotherapy was completed five days prior 
to exenteration. 


RESULTS 


Diffuse Meibomian gland involu- 
tional atrophy was noted in eight 
exenteration specimens that had been 
in the path of therapeutie x-irradia- 
tion given for carcinomas in and about 
the orbit (Fig 1 through 5). The 
tumors usually were in the paranasal 
sinuses, and the orbit was exenterated 
days to years later because of pain, 
tumor recurrence, or tumor extension. 
In three instances there was total loss 
of Meibomian glands and ducts; in 
three specimens small remnants of 
proximal Meibomian ducts and acini 
were seen, but more distal glands 
were absent; in two specimens squa- 
mous metaplasia of Meibomian glands 
was seen along with cystically dilated 
Meibomian ducts containing keratin 
in their lumina. 

Other findings included the follow- 
ing: (1) alterations in the palpebral 
conjunctiva that ranged from focal 
loss of cells to frank squamous meta- 
plasia; (2) a variable degree of chronic 
nongranulomatous conjunctivitis of 
the palpebral conjunctiva; and (3) 
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focal chalazia that usually were seen 
in the more recently irradiated speci- 
mens. In three of seven specimens, 
where it could be determined, the 
sebaceous glands of Zeis were absent. 
In six of seven specimens, the modi- 
fied apoerine glands of Moll could be 
identified. In a few instances, these 
Moll’s glands were atypical with 
dilated lumina and variation in indi- 
vidual cell morphological features. In 
no instance was malignant change 
seen in any of the eyelid glands or 
tissues. 

In one instance where the entire 
lacrimal gland was available for study, 
diffuse parenchymal atrophy was not- 
ed (Fig 5). The patient had received 
irradiation two years prior to exenter- 
ation. Clinically, the irradiated eye 
had a chronic keratoconjunctivitis and 
Schirmer’s test showed decreased val- 
ues. In a second specimen that was 
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energy. JAMA 142:145-151, 1950. 

2. Merriam GR, Focht EF: Radiation cataracts 
and relationship to dose. Am J Roentgenol 77:759- 
785, 1957. 

3. Blodi FC: The late effects of x-irradiation 
on the cornea. Trans Am Ophthalmol Soc 56:413- 
450, 1958. 

4. Jones RF: Glaucoma following radiothera- 
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irradiated at least 16 years prior to 
exenteration, normal orbital laerimal 
gland tissue was seen. In six of the 
eight specimens, no accessory lacrimal 
glands could be identified. 


COMMENT 


Damage to the eye and adjacent 
structures by x-irradiation is well 
known to ophthalmologists and radio- 
therapists. This report describes 
what is, to our knowledge, a previous- 
ly unreported histopathologic sequela 
to irradiation, viz, acute and persis- 
tent involutional atrophy of the Mei- 
bomian glands of the eyelids. The 
change probably should not be consid- 
ered a surprising finding because 
adenocarcinoma of the Meibomian 
glands is known to be a radiosensitive 
tumor; What role this involutional 
atrophy plays in contributing to 
postirradiation ocular symptoms is 
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Fig 5.—Lacrimal gland snowing postirra- 
diation atrophy and mid chronic dac- 
ryoadenitis (hematoxylir-eosin, original 
magnification x 40). 


unclear. The fact, however, that the 
atrophy probably interferes with the 
precorneal tear film might help 
explain some of the corneal and 
conjunctival irritation experienced by 
the patients. Eyelid changes following 
therapeutic irradiation that have been 
described by others include epilation, 
acute and chronic dermatitis, depig- 
mentation, atrophy an4 telangiectasis 
of the skin, ectropion, entropion, and 
postirradiation cancer.’ Telangiecta- 
sis and formation of zeratin plaques 
have been described in the palpebral 
conjunctiva.’ 

Our histopathologic findings seem 
to indicate that the Meibomian 
glands, which are sebaceous in type, 
are more sensitive to irradiation and 
more permanently alered than the 
sebaceous glands of Zeis. The apocrine 
glands of Moll appear relatively 
radioresistant but are altered. 

Decreased or absent lacrimal secre- 
tion with consequent drying of the 
surface of the eye has been described 
following irradiation’ One of our 
cases substantiates this histopatho- 
logieally with the presence of diffuse 
involutional atrophy of a lacrimal 
gland two years after irradiation. In 
addition, in six of eigat specimens no 
accessory lacrimal tssue could be 
identified in the sectiens available. In 
one experimental study of irradiated 
lacrimal glands in rabbits, parenchy- 
mal shrinkage was grossly evident; 
histologically, less aeinar alteration 
was evident than was present in our 
case of an irradiated lacrimal gland in 
a human." 
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Ectropion Produced by Eyeglass Frames 


Jack Chalfin, MD, Allen M. Putterman, MD 


è Two patients had nonspecific, but 
severe, symptoms of ocular irritation. In 
each case, full ophthalmologic examina- 
tion failed to show a cause for the irrita- 
tion. When the patients were observed 
wearing their eyeglasses, an ectropion, 
caused by the eyeglass frames, was 
observed. Changing the frames produced 
complete relief of symptoms in one 
patient. 

(Arch Ophthalmol 97:306, 1979) 


The diagnosis and proper treatment 

of nonspecific complaints of ocular 
discomfort and irritation are often 
elusive, even to the experienced prac- 
titioner. Frequently, no cause can be 
discerned and management consists 
of therapeutic trials with various 
lubricants, decongestants, and wet- 
ting agents. 

Recently, we examined two patients 
who had severe symptoms of ocular 
irritation. In each case, examination 
of the eyes and adnexa showed only 
minimal abnormalities that were in- 
sufficient to produce the severity of 
symptoms reported. 

By serendipity, a major contribut- 
ing factor to the patients’ problems 
was observed. Both patients wore 
eyeglasses with large frames that 
rested on the upper portion of the 
cheek. The weight of the frames was 
enough to cause an ectropion of the 
lower eyelid. We believe that these are 
the first reported cases of lower eyelid 
ectropion produced by eyeglass 
frames. 


REPORT OF CASES 


Case 1.—An 80-year-old woman had 
complaints of decreased visual acuity as 
well as erythema, tearing, and itching in 
both eyes, but especially the right (Fig 1, 
left). She had been told that she had cata- 
racts and, possibly, glaucoma in both eyes. 
Examination showed her best corrected 
visual acuity to be 20/40 in the right eye 
and 20/70 in the left eye. Intraocular 
tensions were 12 mm Hg in the right eye 
and 14 mm Hg in the left eye. Findings 

“from slit-lamp biomicroscopy were normal 
except for slight injection of the conjuncti- 
val vessels in the right eye. The posterior 
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Fig 2.—Left, Patient 2 without her eyeglasses. Right, Same patient with eyeglasses. 


Bifocal segment obscures left lower eyelid ectropion but traction on left cheek (arrow) is 


apparent. 


segment was unremarkable. Examination 
of her eyelids disclosed moderate horizon- 
tal laxity, but there was no manifest ectro- 
pion. Results of a basic secretion tear test 
were normal with no evidence of hypose- 
cretion in either eye. The nasolacrimal 
drainage system irrigated freely in both 
eyes and findings from dacryocystography 
were normal. The patient was given a trial 
of methylcellulose drops, which did not 
relieve her symptoms. She was reexamined 
three weeks later and was observed wear- 
ing her eyeglasses. She had a severe ectro- 
pion of her right lower eyelid and a mini- 
mal ectropion of the left lower lid caused 
by the weight of the frames resting on the 
upper portion of her cheek (Fig 1, right). 
Changing her eyeglass frames to a smaller 
size led to complete resolution of her symp- 
toms. 

Case 2.-A 53-year-old woman com- 
plained of irritation of her left eye that 
began one year prior to examination, just 
after she had had cosmetic blepharoplasty 
of all four eyelids. She had a history of 
thyroid disease that was being controlled 
with medication. She had tried several 
different brands of ocular lubricants with 
no resolution of the irritation. Examina- 
tion showed slight retraction of the tempo- 
ral quarter of the left lower eyelid, as well 
as slight horizontal laxity of that eyelid 
(Fig 2, left). There was minimal staining of 
the conjunctiva and cornea inferotemporal- 
ly in the left eye. The basic secretion tear 
test showed normal wetting in the right 
eye and decreased wetting in the left 
eye. 

Methylcellulose drops, to be used hourly, 
were prescribed to treat the left hyposecre- 
tion of the basic tear secretions with no 


relief. A soft contact lens was fitted, but 
the patient could not tolerate it. 

On reexamination of the patient, she was 
observed wearing her eyeglasses. It was 
noticed that the frames rested on the upper 
portion of her cheeks and that the left 
frame was causing an ectropion (Fig 2, 
right). A change to smaller eyeglass 
frames with the addition of a moisture 
chamber on the left spectacle was recom- 
mended. The patient did not return for 
follow-up examinations. 


COMMENT 


The optical disadvantages of large- 
framed eyeglasses have long been 
noted. These include peripheral distor- 
tion, chromatic aberration, and in- 
creased failure to properly center the 
lenses? We have now observed a 
further, nonoptical, disadvantage— 
induced ectropion in a lower eyelid. 

In ophthalmologic examinations the 
patient often wears his eyeglasses 
only during visual acuity testing. If 
visual acuity is tested by a nurse or 
assistant and if there are no com- 
plaints directly referable to the eye- 
glasses, the ophthalmologist may 
never see the patient wearing his 
glasses. As in the case of the two 
patients described here, an important 
diagnostic sign may be overlooked. 
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150 APA units/ml, which is the 

| strength of a 1:5000 dilution. . .°"! 


synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 

should be taken. Catarase should be used with caution 
or not & all in patients with a history of sensitivity to 
chymotrypsin or similar products. 
Adverse Reactions: Transient increases in intraocular 
pressure, moderate uveitis, corneal edema and striation 
have been reported. Delayed healing of incisions has 
been reported but not confirmed. 


1. Havener, W.H.: Ocular Pharmacology, 3rd Ed., Saint 
Louis. C.V. Mosby Company, 1974, pp. 44-45. 


Smith Miller & Patch 


Div. Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 2010-8 


Hii Goose." 


r7 4 nd 
bai ee AS 
* 





l 
5 
j 
“4 

| 

] 

| 






















One or two daily imstillations— 
7 interrupted 24-hour control 
Pin: 


"c Ochronic simple glaucoma 
3 aon secondary to aphakia 


P | / Brenner m occur during 
y Ad ocn early 


y p 
Pa 


ac uh two decades of clinical 
Wtess as alonger-acting—not more 
: oben 


In four acatlable concentrations- 
to satisfy ndividual patient 
requirements. 


o Therapy with PHOSPHOLINE 
IODIDE should employ the lowest effec- 
tive concentration. Therefore, the logical 
choice for initiation of therapy is the 
0.03% strength—which probably has no 
greater potential for side effects than 
pilocarpine. 

o Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.06%, 0.125%, or 0.25% 
when required. 


Note: After reconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 


bholme odide 


thiophate iodide. 
Xhalmic solution 








IM - Xi 
i Oe ue p. qu 
LO SE RB A CARTE NATA 
TAL s festes sia MZ E A NDS OU ae S 
FE IN ENS e o S 


"EIS 


DS ^ : 


Ze - | v 

e r = 

leis > ko ` * 
CI & ery : d. x And 
RNR! DPA To eae eas Sata 


sa 


M 





m. 


| kage circular.) 


HTHALMIC SOLUTION 
ng cholinesterase inhi 






PHOSPHOLINE | i 
itor for topical use 
Indications: Glaucoma — c open-angle glaucoma. - 2 
Subacute or chronic angle-closure glaucoma after iridecton 
where surgery is refused or contraindicated. Certain nor 


secondary types of glaucoma, especially glaucoma following x: 


cataract surgery. 


Accommodative esotropia — Concomitant eor with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. : 

2. Most cases of angle-closure glaucoma, due to the possibit 
of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. | 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase. 
medications during pregnancy has not been established, nor 
nas the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or Sibi general anesthesia to patients 
receiving anticholineste i n because of possible 
respiratory or cardiovasc 

3. Caution should be obs 







reatir c glaucoma with 

| x ho are at the same time 
undergoing treatment with proge, anticholinesterase medica- 
toe for myasthenia gravis, because of possible adverse additive 
effects. 
Precautions: 1 Gonioscopy i is recommended prior to initiation 
of therapy. — 

2. Where there i isa quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants - 
'nanufaemie or bri paci Such products, etc.) should be 


masks, and frequent wash and thing i ae may be 
advisable, Ox 

































instillation. Barely they n k free ir 
aqueous. Regular examinations are agusan when the drug is 
being prescribed for the treatme 

5. Prolonged use may cause conjunctiv: 
tion of nasolacrimalcanals. ^ 

6. Lens opacities occurring in patoats under atr 
glaucoma with PHOSPHOLINE IODIDE have dc | ila a 
and similar changes have been produced experimentally in __ 
normal monkeys. Routine examinations should WD x 
clinicaluseofthedrug. — doge ME OS 

7. Paradoxical increase in intraocular pressure r ! 
anticholinesterase instillation. This may be: alleviated b 
ing a sympathomimetic mydriatic. phi 
Overdosage: Antidotes are atropine, 2 mg Desa. 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg ero 
intravenously: artificial respir: should be given if neces: 
How Supplied: Four potencies are available. 1.5 m ^ ack 
for dispensing 0.03% solution; 3.0 A ac or 0.06% 
solution; 6.25 mg package for 0.125 solution; 12.5 mg ; 
package for 0.2596 solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated to 
adjust pH during manufacturing), chlorobutanol (chloral deriva- 
tive), mannitol, boric acid and exsioeated sodium phosphate. - 











The Ophthalmos Division m 
AVYERST LABORATORIES S S 
New York; N.Y. 10017 ME deat (7727 





The Fison has a hang-up. 
And that’s a switch. g n m 












hi na 
ra M 


` ^" 
"id ce Wee. 


Unos T 
^ 9, 


x range VM ESDER TU 
Ach 


D A ag 


An on-the-wall idea for your indirect oph- 
thalmescope: the Indirect Hanger Unit from 
Keeler. Not only will it provide you with a 
convenient spot to place your indirect when 
you're not using it, it saves you time and effort 
when you are. Easily mounted on any wall, the 
Unit functions as an on/off switch, automatically 
powering the indirect when you lift it from the LOIS gle 
Hanger. A rheostat enables you to adjust the il- i » S Cx E23 
lumination to your requirements. D y Rex hts 


Though it was engineered for use with any 
indireet, the perfect complement to the 
Keeler Hanger Unit is the Keeler indirect: 
The Fison Indirect Ophthalmoscope (pic- 
tured). A complete examination system, the 
Fison features a broad range of standard acces- 
sories, including a hinged, bi-mirror teaching at- 
tachment to provide a view for two independent 
observers. The Fison filter wheel is detachable; 
the Venturi-section cooling cowl makes this indi- 1 
rect one of the coolest and most comfortable avail- 
able. And the stereoscopic view, coupled with the 
range of available lenses, affords the doctor a 
clear, brilliant 3D fundus image. 


To save time and effort during your examinations, 
put our Fison and its Hanger Unit together, then 
hang it all. Call or write for details and 
specifications. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 
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THE DEPARTMENT OF OPHTHALMOLOGY 
and 
THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


Announce a Postgraduate Course 


COSMETIC SURGERY OF THE AGING EYE 


(Co-sponsored with the 
American Academy’ of Facial Plastic and Reconstructive Surgery, Inc.) 


Under the Direction of 
MORRIS FELDSTEIN, M.D., New York, New York 
Course Director. 

JACK R. ANDERSON, M.D., New Orleans, La. 
IRA ELIASOPH, M.D., New York, N.Y. 
SIDNEY S. FEUERSTEIN, M.D., New York, N.Y. 
VIRGINIA L. LUBKIN, M.D., New York, N.Y. 
NORMAN ORENTREICH, M.D., New York, N.Y. 
DAVID B. SOLL, M.D., Philadelphia, Pa. 
RICHARD C. WEBSTER, M.D., Brookline, Mass. 


June 15, 16, 1979—Friday and Saturday—9:00 AM to 5:00 PM 
FEE: $300. 
This course will be held at Mount Sinai Medical Center, New York, N.Y. 
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APPLY TO: Director, The Page and William Black Post-Graduate School of Medicine, 


Mount Sinai School of Medicine, One Gustave L. Levy Place, New York, N.Y. 10029. Tel: 


(212) 650-6737. 


DZ 5: 


A NEW PRESCRIPTION TO 
ASSURE YOUR TRAVELING 
PATIENTS A BON VOYAGE 


The AMA's new booklet, PHYSICIAN'S GUIDE TO 
MEDICAL ADVICE FOR OVERSEAS TRAVELERS, was 
developed to help practicing physicians render pre- 
ventive medical services to traveling patients. 
It provides a weath of information, such as 
how to protect patients against tropical 
diseases, time zone changes, parasites 
and complications of existing hand- 
icaps. Plus what to advise about 
diets, immunizations, and overseas 
medical care. 


To order your copy (60€ ea.) of this 
new guide, OP-411, write: Order Dept., 
American Medical Association, 535 N. Dear- 
born St., Chicago, III. 60610. 
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(chloramphenicol ophthalmic 
solution, USP), 0.596 


Description 

Ophthochlor Ophthalmic Solution, 0.5%, is a 
sterile, buffered solution containing 0.596 

(5 mg/ml) of chloramphenicol. Ophthochlor 
contains no preservatives 


Actions E 
Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from 
soluble RNA to ribosomes. Studies have shown 
that chloramphenicol is not absorbed in measur- 
able amounts by topical application to the eye 
Development of resistance to chloramphenicol 
can be regarded as minimal for staphylococci 
and many other species of bacteria 


Indications 

Ophthochlor (chloramphenicol ophthalmic 
solution, USP), O 526, is indicated for the treat- 
ment of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol-susceptible organisms. Bacte- 
riological studies should be performed to 
determine the causative organisms and their 
sensitivity to chloramphenicol. 


Contraindication 
This product is contraindicated in persons 
sensitive to any of its components 


Warnings 

Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 


Precautions 

The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken. In all except very superficial infections, 
the topical use of chloramphenicol should be 
supplemented by appropriate systemic 
medication. 


Adverse Reactions 

Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported. 


Dosage and Administration 

Two drops applied to the affected eye every 

three hours, or more frequently if deemed A 
advisable by the prescribing physician, Admin- 
istration should be continued day and night for 
the first 48 hours, after which the interval 

between applications may be increased. Treat- 
ment should be continued for at least 48 hours 
after the eye appears normal 


How Supplied 

N 0071-3395-11 —15-ml bottles: Ophthochlor 
Ophthalmic Solution, 0.5%, is supplied in plastic 
dropper bottles and contains no preservatives. 
Each milliliter contains 5 mg chloramphenicol in 
a boric acid-sodium borate buffer solution. 
Sodium hydroxide may have been added for 
adjustment of pH. To protect it frormflight, the 
solution should be dispensed in the carton. This 
product should be stored in a refrigerator until 
dispensed. Discard solution within 21 days from 
date dispensed. WA 


PARKE-DAVIS 


PARKE-DAVIS 
Division of Warner-Lambert Company 
Morris Plains, NJ 07950 = PD-JA-24@)-1-P(6-78) 


In infectious 
conjunctivitis or keratitis 





OPHTHOCHLOR. 15^" 


(chloramphenicol ophthalmic 
solution, USP),0.5% 





e Effective ophthalmic antibiotic with a broad 
spectrum of activity 

e A sterile buffered solution...isotonic with 
lacrimal fluid 

e Plastic squeeze bottle for ease of 
administration 

Ophthochlor is preservative-free. Therefore, 

the discomfort often associated with preser- 

vatives will not be a problem. 

Prolonged or frequent intermittent use of topical chlor- 
amphenicol sheuld be avoided because of the possibility of 
hypersensitivity reactions, including bone marrow 
hypoplasia. 


Also available: Shloromycetin" Ophthalmic Ointment, 1% 
tchloramphenicol ophthalmic ointment, USP) 


"When caused by chloramphenicol-susceptible organisms 


Please see prescribing information on preceding page. 


Ulinicopathologic Case Reports 


Edited by William H. Spencer, MD 
Pacific Medical Center, San Franciseo 94115 


Malherbe’s Calcifying Epithelioma 
(Pilomatrixoma) of the Eyelid 


Clinical Features 


Ricardo Cruz Perez, MD, Don H. Nicholson, MD 


* Malherbe's calcifying epithelioma (pi- 
lomatrixoma) is a benign skin tumor that 
may arise in the eyelid, brow, or zygomat- 
ic area of children and young adults. 
Certain distinctive clinical features of the 
tumor should suggest the correct diagno- 
sis prior to histopathologic study. 

(Arch Ophthalmol 97:314-315, 1979) 


he diagnosis of periocular benign 
Malherbe's calcifying epithelioma 
(pilomatrixoma) is rarely suspected 
preoperatively. The present case re- 
port documents the distinctive clinical 
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appearance and histopathologic fea- 
tures of this tumor in a 13-year-old 
girl. 


REPORT OF A CASE 


A 13-year-old girl noted the appearance 
and progressive enlargement of a nonten- 
der mass at the margin of the left lower lid 
during a four-month period (Fig 1). Oeular 
examination disclosed a corrected visual 
acuity of 20/20 in both eyes. On the middle 
third of the inferior lid of the left eye was a 
firm, round tumor with a broad base of 
implantation that did net extend to the 
gray line of the lid. It measured 6 x 6 x 5 
mm, had a red violaceous color, and was 
covered by a very thin skin through which 
one could see dilated superficial blood 
vessels and deeper cream-colored areas 
within the tumor. The tumor was adherent 
to the superficial planes but was freely 
mobile over deeper lid structures. Findings 
from the rest of the ocular examination 
were entirely normal. The preoperative 
diagnosis was epidermal inclusion cyst vs 





Malherbe's calcifying epithelioma and the 
lesion was excised surgically. 


HISTOPATHOLOGIC 
EXAMINATION 


Microscopic examination disclosed a 
layer of intact keratinizing stratified 
squamous epithelium overlying a well- 
circumscribed subepithelial tumor. 
Cells at the periphery of the tumor 
were deeply basophilic with uniform 
nuclei and prominent nucleoli. More 
centrally the cells became keratinized, 
forming aggregates of eosinophilic 
shadow cells in which no nuclear 
details were visible (Fig 2). Focal 
areas of calcification were present 
within the tumor, and mild granulo- 
matous inflammation surrounded it. 


COMMENT 


Malherbe's calcifying epithelioma is 
a benign skin tumor arising from cells 


Fig 1.—Clinical appearance of Malherbe's calcifying epithelioma. Left, Frontal view and right, lateral view show characteristic 
reddish-purple color and telangiectatic vessels in skin overlying areas of light yellow discoloration within tumor. 
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Fig 2.—Microscopic appearance of lesion in Fig 1. Left, Low-power view snows intact epithelium over discrete tumor 
composed of peripheral basophilic cells and central zone of keratinization (hematoxylin-eosin, original magnification 
x 26). Right, Higher magnification of area within square demonstrates transformation of basophilic germinal cells to 
eosinophilic keratinized shadow cells (asterisk) (hematoxylin-eosin, origimal magnification x 440). 


of the hair follicle.’ Forty percent of 
the lesions are first noted in patients 
10 years of age or younger, and an 
additional 20% of the lesions arise 
between ages 11 and 20. The tumor is 
usually solitary, occurs most frequent- 
ly on the face, arms, or neck, and 
rarely recurs after local excision.’ 
Reviews and case reports in the 
ophthalmic literature’ confirm the 
occasional occurrence of Malherbe’s 
calcifying epithelioma in the brow, lid, 
or cheek of a child or young adult. Five 
examples of this tumor were found in 
a histological review of 398 lid lesions 
of children from the Wilmer Insti- 
tute." In this series Malherbe's calcify- 
ing epithelioma thus fell between 
neurofibroma or molluscum contagio- 
sum (ten cases each) and juvenile 
xanthogranuloma (three cases) in fre- 
quency. Previous reports have empha- 
sized the histological and demographic 
features of the tumor rather than its 
distinctive clinical appearance be- 
cause the diagnosis has not generally 


~ been suspected prior to histological 


study. The. clinieal features of Mal- 
herbe’s calcifying epithelioma, as ob- 
served by one of us (R.C.P.) in a 
patient reported on by Durán and de 
Buen“ and in the present case, include 
the following: (1) onset in childhood or 
young adulthood; (2) an average size 
of 10 mm or less; (3) consistency rang- 
ing from firm to cystic; (4) a moderate 
rate of growth (enlargement may 
occur in weeks to months); (5) pink to 
reddish-purple hue with subepithelial 
patches of yellow; and (6) intact over- 
lying skin with telangiectatic vessels. 


DIFFERENTIAL DIAGNOSIS 


Several other dermal lid tumors 
should be considered in the differen- 
tial diagnosis. (1) Epidermal cyst 
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(incorrectly designated  "sebaeeous 
cyst” by several authors) is the most 
frequent clinical diagnosis reported in 
previous cases of periocular Mal- 
herbe’s calcifying epithelioma Al- 
though epidermal cysts occur most 
frequently after the age of 50, they 
occasionally occur in pediatric pa- 
tients. Moreover, skin vessels over an 
epidermal eyst may be prominently 
dilated. However, these lesions lack 
the pink to purple hue of Malherbe’s 
calcifying epithelioma, displayirg in- 
stead a homogeneous yellow if keratin 
fills the cyst, or a translucent certer if 
it is filled with clear fluid and little 
keratin. Finally, epidermal cysts may 
have a characteristic central keratotic 
plug that fills the dilated openmg of 
the hair follicle from which the cyst 
arose." (2) Dermoid cysts oceur in 
children and young adults, bet the 
overlying skin is mobile and appears 
normal, in contrast with the pnk to 
violaceous hue and telangiectatic ves- 
sels of skin over Malherbe's cale fying 
epithelioma. Moreover, dermoids tend 
to be adherent to periosteum, whereas 
Malherbe’s calcifying epitheliema is 
more adherent to overlying skim than 
to underlying structures. (3) The lipid- 
laden cells of sebaceous adenoma, 
hyperplasia, or carcinoma can give a 
similar yellowish color to these tu- 
mors, which may also be asseciated 
with inflammation and telangiectasia 
of the adjacent skin. However these 
are lesions of later life rather than 
childhood or young adulthocd. (4) 
Juvenile xanthogranuloma (J Xs) may 
occur as an isolated lid tumor, usually 
in patients 2 years of age or ycunger. 
These tumors in light-skinned pa- 
tients are distinctively orange end are 
not associated with clinical signs of 
inflammation (erythema, telangiecta- 


sia) in spite of the unequivocal inflam- 
matory infiltrate that is seen on histo- 
logical examination. In dark-skinned 
patients, the lesion of JXG may be 
light chocolate brown, rather than 
orange, but in these patients the : 
lesions resemble nonpigmented der- $4 
mal nevi rather than Malherbe’s 
calcifying epithelioma. (5) Rhabdo- 
myosarcoma may arise as an isolated 
lid tumor with a violaceous discolora- 
tion of the overlying skin, but its 
characteristic rapid rate of growth : 
differentiates it from Malherbe's cal- 1 
cifying epithelioma.'' 
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Epibulbar Malignant Melanoma in a 


Black Patient 


Norman C. Charles, MD; Susan Stenson, MD; Harvey B. Taterka, MD 


€ A 53-year-old black woman showed 
increasing epibulbar pigmentation follow- 
ing recurrent episcleritis at the same loca- 
tion. A biopsy was refused until vision was 
lost and a large black mass protruded 
from the globe and invaded the superficial 
cornea. Exenteration was performed and 
histological examination disclosed a ma- 
lignant melanoma of the cornea with an 
adjacent intraepithelial conjunctival mela- 
noma. We believe that the tumor arose in 
an area of acquired melanosis of the 
perilimbal conjunctiva and that secondary 
spread into adjacent superficial cornea 
occurred. 

Epibulbar malignant melanomas are 
uncommon conjunctival tumors in the 
general population and are especially rare 
in blacks. 

(Arch Ophthalmol 97:316-318, 1979) 


As black persons are generally less 

susceptible to malignant melano- 
mas in all locations of the body than 
whites, the development of epibulbar 
malignant melanoma, which is itself a 
rare tumor, is exceedingly rare in 
blacks. This report documents the 
evolution of such a tumor in a black 
patient. 
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REPORT OF A CASE 


A 53-year-old black woman of medium 
dark skin color recalled having a small, 
brown “freckle” on the bulbar conjunctiva 
of the right eye since 7 years of age. She 
was treated for acute “episcleritis” of that 
eye at age 35 and her condition responded 
well to topical antibiotic-steroid therapy. 
No mention of unusual pigmentation was 
made by the ophthalmologist at that time. 
During the next five years she was treated 
on three occasions for recurrent episcleritis 
of the right eye at the same site, as well as 
for an anterior uveitis. A progressive 
increase in bulbar conjunctival and epi- 
scleral pigmentation was noted in the 
temporal quadrant of the right eye after 
each episode. 

By 1973, at the age of 50, pigmentation 
had extended to the superior and inferior 
bulbar conjunctiva (Fig 1) and three 
discrete, pinpoint foci of pigmentation 
were noted in the superior half of the 
cornea at the level of the epithelium. Visual 





Fig 1.—Patient's right eye three years prior 
to exenteration showing extensive con- 
junctival and episcleral pigmentation. Two 
light circular areas at upper cornea are 
light reflexes. 


acuity was 6/6 (20/20) in each eye. A biopsy 
was urged, but the patient refused. 

She was unavailable for follow-up until 
January 1976, at which time she com- 
plained of loss of vision in the right eye and 
showed a rapidly enlarging black mass 
protruding from the globe. Visual acuity 
was light perception in the right eye and 
6/6 (20/20) in the left eye. A brown-black 
mass protruded between the right upper 
and lower lids and appeared to be fixed to 
the entire cornea (Fig 2). The mass resem- 
bled a bunch of grapes and showed 
substantial vascularization with foci of 
superficial necrosis. Pigmentation ex- 
tended over nearly the entire bulbar 
conjunctiva, most of the superior palpebral 
conjunctiva (Fig 3), and part of the inferior 
palpebral conjunctiva. No internal struc- 
tures of the eye could be visualized. The 
left eye was normal. 

Extensive systemic evaluation was per- 
formed and no evidence of metastasis was 
disclosed. No abnormal lymph nodes were 
found and the liver and spleen were not 





Fig 2.—Bulky tumor mass is fixed to entire 
right cornea and protrudes through palpe- 
bral fissure. Pigmentation involves entire 
bulbar conjunctiva (b). 
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enlarged. Roentgenograms of the chest, 
skull, and orbit, a metastatic bone survey, 
and brain and liver scans were normal. 
Results of the following studies were with- 
in normal limits: urinalysis, a complete 
blood cell count, platelet and reticulocyte 
eounts, serum glucose, BUN, serum elect- 
rolytes, and liver function tests. 

A biopsy specimen of the right temporal 
eonjunctiva confrmed the diagnosis of 
malignant melanoma. Orbital exenteration 
was performed and a split-thickness skin 
graft was placed in the socket. 

The patient has remained well for two 
years subsequently with no evidence of 
systemic or local recurrence. 












Fig 6.—Epibulbar malignant melanoma showing area of anaplas- 
tic pleomorphic cells, including multinucleated tumor giant cells 


(m) (hematoxylin-eosin, bleached, 


x 530). 
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Fig 3.—Everted upper eyelid shcwing 
pigmentation of palpebral 
(p). 
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magnification 
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OCULAR 
PATHOLOGICAL FINDINGS 


The right globe, eyelids, and orbital 
contents were received for gross 
examination. A bulky, pigmented 
mass was attached to the cornea and 
prolapsed through the palpebral fis- 
sure. On sectioning the globe vertical- 
ly, no intraocular tumor was seen. 
Pigmentation covered the bulbar and 
palpebral conjunctiva superiorly and 
extended inferiorly to the lower 
fornix. 

Microscopic examination showed a 


Fig 4.—Exenteretion specimen showing tumar mass (arrow) 
attached to cornea (hematoxylin-eosin, x 2.6). 


Fig 5.—Epibulbar malignant melanoma showing spindle cells as 
predominant cell type (hematoxylin-eosin, bleached, original 
magnification x 200). 





Fig 7.—Bulbar conjunctiva adjacent to main tamar mass showing . 
atypical melarocytic hyperplasia within epithelium (e). Substantia 
propria (s) coatains lymphocytes and melancphages (hematoxy- 


lin-eosin, bleached, original magnification x 200). 
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bulky, densely pigmented tumor that 
was attached to the entire cornea (Fig 
4) and that had invaded deep to 
Bowman's membrane into the anteri- 
or stroma. Bleached sections showed 
spindle cells to be the predominant 
neoplastic cell type (Fig 5). Some 
areas contained large, bizarre, ana- 
plastic tumor cells (Fig 6). Multinu- 
cleated tumor cells were present and 
mitotic figures weré abundant. In 
addition to tumor cells, large sheets of 
fairly uniform-appearing macro- 
phages with abundant, melanin- 
containing cytoplasm and small, 
round nuclei were present. The intra- 
cellular pigment did not stain for iron. 
The surface of the tumor was covered 
by squamous epithelium showing su- 
perficial necrosis and invasion by 
neutrophils. 

The bulbar and adjacent palpebral 
conjunctiva, especially superiorly, 
showed intraepithelial atypical me- 
lanocytic hyperplasia (cancerous ac- 
quired melanosis, stage IIA of Zimmer- 
man) (Fig 7). The substantia propria 
was infiltrated by lymphocytes, plasma 
cells, and numerous, plump, melanin- 
containing macrophages. Actual tumor 
invasion through the basement mem- 
brane into the substantia propria was 
not present. 


COMMENT 


It is well known that black persons 
show a lesser tendency toward the 
development of malignant melanomas 
in various sites than white persons. 
The Third National Cancer Survey 
reports a much lower, age-adjusted 
annual incidence of primary cuta- 
neous malignant melanomas in blacks 
(0.8/100,000) than in whites (4.5/ 
100,000) during the years 1969 to 
1971. Cutaneous melanomas, there- 
fore, are six times more common in 
whites than in blacks. An even higher 
white-black ratio of 15:1 exists for 
primary malignant melanoma of the 
uvea.* 
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Since epibulbar malignant melano- 
ma is a much rarer tumor than cuta- 
neous or intraocular melanoma, statis- 
tical comparison between races is 
difficult to obtain and interpret. It is 
generally agreed that epibulbar mela- 
nomas are much rarer in blacks than 
in whites,** with only six cases having 
been reported in blacks during the 
period of 1952 to 1972; As Kielar 
points out, however, the incidence in 
blacks, albeit low, may be higher than 
has been previously appreciated. In 
reviewing a series of 1,120 epibulbar 
tumors at the Armed Forces Institute 
of Pathology, Ash found 6% to be 
malignant melanomas, 57 of which 
occurred in whites and three in 
blacks.* In this admittedly small sam- 
ple, a 57:3 or 19:1 ratio becomes only 
2:1 when adjusted for the 10:1 US 
racial ratio of whites to blacks. Welsh 
and Jhatery, in discussing malignant 
melanoma of the conjunctiva and 
limbus in an African population, have 
the clinical impression that no racial 
difference in frequency exists, al- 
though they provide no statisties to 
support this observation.’ 

In the present case, a history of a 
“spot” on the eyeball dating back to 
childhood typifies the history often 
given in cases of malignant melanoma 
of the conjunctiva and cornea. Since 
no precise description, localization, or 
biopsy specimen of this original lesion 
is available, one can only infer without 
proof that subsequent episcleritis 
stimulated malignant change in an 
old, benign lesion. An alternate and 
more likely interpretation is that the 
stage of widespread, flat, conjunctival 
pigmentation represented the entity 
of acquired melanosis, which ultimate- 
ly gave rise to malignant melanoma of 
the perilimbal conjunctiva with sec- 
ondary corneal spread. Episcleritis 
does not characteristically precede 
acquired melanosis, as it seems to 
have done in this patient. We believe 
it to be unlikely that the episcleritis 


exemplified an early vascular but 
amelanotic phase of acquired melano- 
sis. 

Since conjunctival melanomas rare- 
ly develop in blacks and characteristi- 
cally respond to conjunctival inflam- 


matioif or trauma to the conjunctiva . 


by nonneoplastic increase in melano- 
cytic pigmentation, the initial in- 
crease in such pigmentation in this 
patient was interpreted clinically as a 
response to episcleritis. It was the 
extensive quantity of pigmentation, 
however, that prompted a quest for 
biopsy, as it should have. 

Although invasion of the globe to 
the level of the anterior corneal stro- 
ma was present, actual intraocular 
extension, even in this massive, exu- 
berantly growing tumor, did not 
occur. The rarity of actual penetration 
to the interior of the globe is a charac- 
teristic of all varieties of epibulbar 
malignancy. 


This investigation was supported in part by a 
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Surgical Techniques 


Argon Laser Therapy for Open-Angle Glaucoma 


A Pilot Study 


James B. Wise, MD, Stanton L. Witter, MD 


€ Argon laser treatment was applied 
360? to the trabecular meshwork of 56 
patients with open-angle glaucoma, using 
100 burns at a setting of 1,000 to 1,500 
mW, 0.10 seconds, and 50 u beam-diame- 
ter. Forty of 41 phakic eyes were 
controlled three months postlaser, but 27 
eyes (65%) required some medical thera- 
py. Late failure was not a problem, with 
the same mean pressure drop of 10 mm 
Hg noted at 3, 6, 12, and 18 months 
postlaser. No angle scarring or serious 
complications occurred. One phakic eye 
required additional surgery. Fifteen 
aphakic eyes showed less response, with 
eight of nine eyes on medical therapy one 
year after laser treatment, and the other 
six requiring further surgery. Increased 
tension in the trabecular meshwork is the 
postulated mechanism. The argon laser 
appears to be an effective alternative to 
filtration surgery in phakic eyes. 

(Arch Ophthalmol 97:319-322, 1979) 


E ontrol of open-angle glaucoma by 

laser treatment of the trabecu- 
lar meshwork has been a goal since 
Krasnov’ obtained temporary control 
using ultra-short ruby laser pulses. 
Other workers? have used the argon 
laser with limited success, and some 
workers have stated that the laser was 
regarded as unsuitable for trabecular 
puncture.’ The argon laser can pro- 
duce experimental glaucoma by cau- 
terization of the trabecular meshwork 
in Rhesus monkeys.” 

The présent study reports a series 
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of 56 eyes treated according to a new 
protocol that resulted—in a high per- 
centage of the eyes—in a substantial, 
long-lasting reduction of intraoeular 
pressure without evidence of searring 
or other serious damage. 


SUBJECTS AND METHODS 


The initial patients treated had uncon- 
trolled IOP after failure of one or more 
glaucoma operations. After favoralke re- 
sults, treatment was extended to :andi- 
dates for glaucoma surgery who were 
receiving medical therapy, those with aller- 
gic reactions to the medications, or 
patients with a marked decrease in vision 
from miosis. Two eyes (one phakis, one 
aphakic) were treated that had an -nitial 
pressure of 14 mm Hg because of progres- 
sive field loss from “low pressure giauco- 
ma." All patients were fully informez as to 
the experimental nature of the laser 5roce- 
dure and of possible alternative metimds of 
therapy. 

A continuous-wave argon laser (Coher- 
ent Radiation model 800) capable of a 3-W 
output was used throughout. It was cali- 
brated with a laser power meter. The 
power level at the cornea was 78% of the 
instrument meter reading between 890 and 
2000 mW, pointing at the need for an 
external check on the power. The contact 
lens used was a coated, glass-lamimated, 
three-mirror lens of the Goldmann type. 

All procedures were performed on an 
outpatient basis. The eye was anesthetized 
with 0.5% proparacaine drops followed by 
15 ml of subconjunctival 2% lidocaine 
hydrochloride with epinephrine sulfate. 
Through the gonioscopic contact lens, 100 
laser burns were applied into and immedi- 
ately posterior to the pigmented band of 
the trabecular meshwork and were evenly 
spaced for 360° around the angle. A 50- 
beam diameter, 0.1-second exposure time, 
and a power setting of 1,000 to 1,400 mW 
(780 to 1,170 mW at the cornea) were used. 
Higher powers were used for blue eres and 
lower powers were used for deeply 


pigmented eyes. A power level was chosen 
that would produce a depigmented spot at 
the point of impact, with oecasional bubble 
or scattering of the pigment. Blood vessels 
were avoided. Antibiotie ointment was 
instilled, and a patch was applied for three 
hours. The patients required only minimal 
amounts of oral analgesics. All glaucoma 
medications were discontinued in the 
treated eye. The patient was seen in the 
office 1, 7, and 21 days after treatment, 
and then at intervals of one to two 
months. 

Intraocular pressures were taken with 
calibrated Goldmann applanation tonome- 
ters. It was necessary to obtain measure- 
ments with the Schiótz tonometer in four 
patients who could not come to the office. 
Glaucoma medications were used as neces- 
sary to maintain the patient's eye in 
control if possible. Control was defined as 
an IOP of 20 mm Hg or less. If the pressure 
in a treated eye was greater than 20 mm 
Hg, medical therapy was begun or 
changed. The IOP reeorded was the pres- 
sure achieved after the change of therapy. 
Three representative ease reports are 
given below. 


REPORT OF CASES 


Case 1.—The left eye of a 50-year-old 
black woman had 98% optic nerve cupping 
after seven years of glaucoma and one 
previous surgical operation. Intraocular 
pressure was 28 mm Hg on therapy of 8% 
pilocarpine plus oral acetazolamide. Two 
years after laser treatment, the IOP was 15 
mm Hg, with 1% pilocarpine as the only 
medication. 

Case 2.—The left eye of a 45-year-old 
man had an IOP of 28 mm Hg and outflow 
of 0.06 on 4% pilocarpine therapy. One year 
after laser treatment, the IOP was 14 mm 
Hg and the outflow was 0.20 on no thera- 


py. 

Case 3.—The left eye of a 69-year-old 
man contained a melanoma in the ciliary 
body at the 2-o'clock meridian. The trabec- 
ular meshwork from the 6-o'clock to 9- 
o'clock positions was treated with 25 laser 
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No. of Phakic Cases/ 
Total Follow-up, mo 


5/18 


Follow-up 
Time 


Prelaser 
1 day 
1-3 wk 
1-3 mo 
3-6 mo 
6-12 mo 
e 12-18 mo 
18-24 mo 
Prelaser 
1 day 
1-3 wk 
1-3 mo 
3-6 mo 
6-12 mo 
12-18 mo 
Prelaser 
1 day 
1-3 wk 
1-3 mo 
3-6 mo 
6-12 mo 
Prelaser 
1 day 
1-3 wk 
1-3 mo 
3-6 mo 





23/12 
(Includes 5 
cases above) 





32/6 
(Includes 23 
cases above) 





41/3* 
(Includes 32 
cases above) 





TNot all patients were seen one day postlaser. 


E ‘ =i , t , : | ~ ) E i ~ T 
Laser burn in trabecular meshwork of eye 
enucleated for ciliary body melanoma 
(case 3). Laser settings were same as in 
eyes treated for glaucoma. Bar is 10 y. 





burns at 50 y field, 0.1 second, and. 1,000 
mW. Two weeks later, the eye was 
enucleated, fixed with 4% phosphate- 
buffered glutaraldehyde at an IOP of 20 
mm Hg, postfixed with cold 2% osmium 
tetroxide, dehydrated in graded alcohols, 
critical-point-dried with liquid carbon diox- 
ide, sputter-coated in a vacuum with gold- 
palladium, and examined with an electron 
microscope. None of the laser burns 
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Table 1.—Laser Treatment of Phakic Open-Angle Glaucoma 








Mean IOP, SD IOP, IOP Range, 
mm Hg mm Hg mm Hg 
27.20 1.75 26-30 
16.00 1.87 13-18 
26.80 10.60 17-45 
17.00 2.45 14-20 
16.60 1.95 15-20 
16.60 4.10 13-22 
16.60 2.70 14-20 
16.80 3.42 12-20 
27.73 8.28 14-54 
18.41 5.33 6-26 
22.20 6.98 14-45 
18.80 5.60 12-40 
16.40 3.06 10-23. 
16.90 3.46 11-23 
17.09 4.17 9-28 
26.81 7.41 14-54 
18.14 4.51 6-26 
21.46 7.23 11-45 
18.31 5.16 12-40 
15.94 2.96 10-23 
16.68 3.48 11-24 
26.46 7.26 15-54 
17.50 4.77 6-26 
21.66 7.93 11-45 
18.44 5.12 11-40 
16.17 2.97 10-23 


*One patient had surgery (goniotomy) after three months. 


appeared to penetrate the full thickness of 
the trabecular meshwork (Figure). 


RESULTS 
Phakic Eyes 


Table 1 records the results in phakic 
eyes. The results at three months 
postlaser appear to prediet the results 
at 6, 12, and 18 months. Between three 
and 18 months, there was very little 
change in average IOP, percentage of 
eyes on medical therapy, strength of 
medieation, or percentage of eyes 
with control (20 mm Hg or less). 
Argon laser treatment reduced medi- 
cation requirements. The prelaser 
medications were usually strong and 
multiple, while the postlaser medica- 
tions, if any, were usually minimal. Of 
the 23 phakic eyes followed for one 
year, seven were receiving no medica- 
tions, ten were receiving a single 
weak medication (0.5% to 2% pilocar- 
pine or 1% epinephrine), and six were 
receiving 4% or 6% pilocarpine. None 
of the 23 eyes required surgery. Of the 
41 eyes followed for three months, 14 
required no therapy, 16 were receiving 
a single weak medication, eight were 
receiving 4% or 6% pilocarpine, one 
was receiving 0.125% echothiophate 
iodide, one eye required small 
amounts of acetazolamide for control, 
and one, in a 3-year-old ehild, required 
a goniotomy. ' 









No. of Patients No. of IOPs 





























Receiving Medication =20 mm Hg 
5/5 0/5 
0/5 5/5 
0/5 1/5 
4/5 5/5 
4/5 5/5 
4/5 4/5 
5/5 5/5 
5/5 5/5 

22/23 5/23 
0/171 11/177 
4/23 11/23 

12/23 17/23 

16/23 21/23 

16/23 20/23 

17/23 21/23 

29/32 5/32 
0/217 15/217 
5/32 17/32 

21/32 24/32 

21/32 30/32 

21/32 28/32 

38/41 8/41 
0/281 21/287 
5/41 23/41 

22/41 31/41 

26/40 38/40 


The IOPs in the 23 patients who 
were followed for one year were 
tested using one-way analysis of vari- 
ance. The mean prelaser pressure of 
21.13 mm Hg was significantly differ- 
ent (P < .001) from the pressure at 
three months (16.4 mm Hg) and from 
the mean of the IOPs at 3, 6, and 12 
months. There was no significant 
difference between the mean pressure 
at three months (16.4 mm Hg) and the 
mean pressure at 12 months (17.1 mm 
Hg). 

In the 41 cases followed for three 
months, the prelaser mean IOP of 
26.46 was significantly different 
(P< .001) from the three months’ 
mean IOP of 16.17 mm Hg. The McNe- 
mar test indicated a statistically 
significant difference (P — .0001) be- 
tween the prelaser- and three month- 
IOPs in the proportion of eyes with 
pressures more than 20 mm Hg. 


Aphakic Eyes 


Table 2 presents the results of 
treatment in aphakic eyes. Three eyes 
had vitreous in the anterior,chamber. 
None of these eyes showed any 
response to the laser treatment, and 
all required further glaucoma surgery. 
Twelve eyes had no vitreous in the 
chamber. Six months postlaser, eight 
of these eyes had an IOP of 20 mm Hg 
or less (seven eyes were on medication 
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months, with no long-term control by 
this method. Worthen and Wickham’ 
and Ticho and Zauberman* have used 
short-duration argen laser pulses, and 
these four authors repcrt a percentage 
of long-term success. 


Table 2.—Laser Treatment of Aphakic Open-Angle Glaucoma* 


boza 
* 


Patients Who Had No Further Surgery 
Patients Wh» 
Mean SD IOP Had Further 
Follow-up IOP, IOP, Range, 
Time mm Hg mm Hg mm Hg 


K Prelaser 27.06 5.22 14-36 


No. of Patients 
Receiving No. of IOPs Surgery, No. of 
Medication <20 mm Hg IOPs <20 mm Hg 


15/15 1/15 


1 day 24.00 11.00 11-46 0/11 7/11 0/11 
1-3 wk 22.57 11.40 8-53 8/14 8/14 1/15 


1-3 mo 22.16 9.29 6-40 7/12 6/12 3/15 
3-6 mo 19.20 7.89 4-30 9/10 7/10 5/15 
6-12 mo 16.11 5.33 4-22 8/9 8/9 6/15 
12-18 mo 17.50 3.78 13-24 6/6 5/6 5/11 


Extent of Treatment 


Previous workers have confined 
their treatments to 180? or less of the 
trabecular cireumference. To under- 
stand the need for 360? treatment, a 
discussion of a possible mode of action 


Y 





*Eleven patients with 12-month follow-up, plus six patients with six-month follow-up. 


regimens) and three had required 
further surgery. The postlaser medi- 
cations were stronger than those 
prescribed in the phakic group, with 
only one eye on no therapy, one on a 
regimen of 0.03% echothiophate, and 
six eyes were on regimens of strong 
miotics. There was a tendency for an 
IOP increase requiring more therapy 
in time. Nevertheless, eight of these 
15 eyes, previously candidates for 
surgery, were controlled without sur- 
gery at six months, and five of 11 eyes 
were controlled without surgery at 
one year by the combination of the 
laser plus medical therapy. Of the 
patients in this group, two patients 
were monocular, and another patient 
had had eight previous glaucoma oper- 
ations in that eye. 

Complications were minimal. All 
patients showed mild redness of the 
eye for two days and a small amount 
of subconjunctival hemorrhage from 
the anesthetic. Most patients had a 
minimal aqueous flare and occasional 
cell. Three eyes had a small ooze of 
blood from a laser impact. This was 
easily stopped with one burn at a 
setting of 250 u, 0.2 seconds of expo- 
sure, at a power of 250 mW. A mild 
blurring of the sharp outlines of the 
pigmented trabeculum band was not- 
ed, with occasional mild depigmented 
areas. No neovascularization or syn- 
echiae were seen. In one eye, whose 
trabeculum was treated with 1,560 
mW at the cornea, a few areas of 
minimal atrophy of the iris root were 
seen. Occasional transient white spots 
in the corneal epithelium were seen at 
the time of therapy. 


COMMENT 


During the past seven years, 
attempts to control open-angle glauco- 
ma with the laser have resulted in a 
low percentage of control or short 
duration of- effect, or both.'® The 
important differences between this 
study and previous studies are the 
duration of the laser burns, and the 
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distribution of the burns for 360° 
around the angle. 


Duration of Burns 


No investigator using the laser 
pulses longer than 0.10 second has had 
good results. Hager? made one to five 
"Laser-trabekulo-Punktur" using 850 
to 1,000 mW, a 50-u beam diame- 
ter, and one to three seconds of expo- 
sure. Teichmann et al* used 20 burns 
to the angle at 800 to 1,000 mW, 50-y, 
and four seconds. These workers and 
Hager created visible pores ir the 
trabeculum, but the pores always 
closed with little lasting effect other 
than scarring of the angle. Warthen 
and Wickham? used exposures from 
0.01 to 3 seconds in the treatment of 
24 eyes, with some long-term suc- 
cesses, but these authors did not tabu- 
late whether pulse duration had any 
relation to success. 

Wickham et al showed that, in 
monkeys, 170 burns at 0.2 seconcs, 50 
p, and 1,200 mW actually recuced 
outflow. In these darkly pigmented 
monkey eyes with very clear media, 
much more heat would be delivered to 
the trabeculum than human angles 
would receive at similar settings. 
Gaasterland and Kupfer’ produced 
glaucoma by destroying the trabecu- 
lum in monkey eyes with multiple 
laser treatments, using 0.20 to 0.50 
seconds exposure, a 50-u beam diame- 
ter, 400 to 800 mW power, and up to 
800 total burns. Witschel and Rassow* 
produced 50-1 holes through to 
Schlemm’s canal in human cadaver 
trabecula, using a 0.20-second expo- 
sure and 1,500 mW of power. 

Clearly, laser “punctures” can be 
produced by high-power, long-dura- 
tion pulses, but equally clear is the 
fact that the cautery effects always 
result in scarring and closure of the 
openings. Angle scarring does not 
appear to be a problem with the 20- 
nanosecond q-switched ruby laser 
pulses used by Krasnov, but the 
effects lasted only one week to six 


is required. 

Possible modes of action include 
hyposecretion due to uveitis, hypose- 
cretion due to ciliary body damage, 
direct filtration through the laser 
“punctures,” and increased filtration 
through untouched trabeculum, from 
tension induced by shrinkage at the 
laser sites. 

Uveitis was minimal and lasted a 
few days at the most in our patients. 
It can not explain pressure changes 
two years later. Ciliary body damage 
suffieient to lower pressure seems 
very unlikely, since this is hard to 
achieve even by direct photocoagula- 
tion of the ciliary processes.'""' 

Direct filtration certainly explains 
the effects obtained by Krasnov,' and 
possibly the early pressure drop noted 
in this report, and in reports by 
Worthen and Wickham,’ and by Ticho 
and Zauberman.*» However, it is doubt- 
ful that permanent openings persist. 

Hager’ treated the peripheral iris 
360? in 32 uncontrolled cases of open- 
angle glaucoma, using 80 burns at 80 
to 400 mW, 50 to 100 u, and 1 to 3 
seconds, without touching the trabec- 
ular meshwork. Fifteen cases were 
controlled at four months, four with- 
out any medication. He speculated 
that "by shriveling of :he iris base, a 
tautness of the ciliary body occurs, 


resulting in structural changes of the — 


trabeculum.” 

The pulse duration cf 100 millisec- 
onds used in this study is considerably 
longer than the thermal relaxation 
constant of 7 milliseconds calculated 
by Worthen (personal communication, 
August 1977), and therefore, the 
lesions must be largely thermal burns 


rather than shock lesions. They do not® 


penetrate the full thickness of the 
meshwork. Because these microburns 
scar, it is quite likely that a perma- 
nent increase in tension on the 
surrounding trabeculum will result. 
Miotics are thought to act by increas- 
ing radial trabecular tension, and the 
laser-treated eyes often respond very 


well to small amounts of miotics. The ` 


"inereased circumferential trabecular 
tension between the burns" theory, 
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therefore, seems quite plausible. Ad- 
ditionally, the burns should be small, 
light, numerous, and placed 360°. A 
consideration of the ultrastructure of 
the .angle strongly supports this 
thesis. 


Trabecular Meshwork 


The corneoscleral portion of the 
trabeeular meshwork is a series of 
perforated sheets with a core of 
collagen fibers circling the angle 
parallel to the limbus. The perfora- 
tions are not directly opposite each 
other in successive sheets. To pass 
from one hole to the next, the aqueous 
must flow between the sheets in the 
intertrabecular spaces. It then enters 
the subendothelial space from which it 
passes into Schlemm’s canal via intra- 
cellular junctions" or endothelial tu- 
bules." 

Glaucoma can therefore be pro- 
duced by a number of mechanisms, 
including direct plugging of the holes 
(inflammatory or hemolytic products), 
collapse of the intertrabecular spaces 
from stretching or thickening of the 
trabecular sheets, and compression of 
the subendothelial space and/or 
Schlemm's canal by displaced trabecu- 
lar sheets. Since the trabecular mesh- 
work is a ring, stretching from aging 


| or pressure could increase its diameter 


relative to the more rigid sclera, allow- 
ing the sheets to move outward 
against each other and against 
Schlemm’s canal. Considering the age- 
related stretching of tissues seen else- 
where in the body, such a possible 
mechanism for open-angle glaucoma 
seems quite reasonable. 

The laser can reduce the circumfer- 
ence of the trabecular ring by heat- 
induced shrinkage of the collagen of 
the sheets or by scar tissue contrac- 
tion at the burn sites, forcing the ring 
to move toward the center of the 
anterior chamber, elevating the 
sheets, and pulling open the intertra- 
beeular spaces. 

It is possible to make an estimate of 
this propesed effect. The circumfer- 
ence of the trabecular meshwork is 
approximately 36,000 „u (36 mm). One 
hundred laser burns of 50 u each would 


* involve 5,000 p of the trabecular mesh- 
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work, about 14% of the eireumference, 
leaving about 86% undamaged. If each 
burn had only a 5% shrinkage in diam- 
eter, this would reduce the trabecular 
circumference by 250 p and the ring 
diameter by about 80 y, elevating the 
trabeculum about 40 u on each side. 
Even at its thickest point, the trabecu- 
lum has only 15 to 20 layers, so the 
average increase per single intertra- 
becular space may be 2 u or more. The 
normal intertrabecular spaces have 
been estimated at 05 jj." A 2p 
increase would represent a fivefold 
increase in the gap available for aque- 
ous flow between the trabecular 
sheets. Using these assumptions, even 
a 1% shrinkage of the burns might 
give a 50% to 100% increase in the 
intertrabecular spaces. 

In this study, the best response to 
laser therapy has occurred in phakie 
eyes with long-term glaucoma of 
gradual onset, a group likely to have 
gradual trabecular collapse. If one 
assumes that some cases of open- 
angle glaucoma, particularly aphakic 
glaucoma, are due to vitreous or other 
material plugging the holes rather 
than to trabecular collapse, then the 
failure of the laser in such cases is 
explained. The postulated 250 u of 
shrinkage is less than 0.776 of the 
trabecular circumference, and this 
would not appreciably increase the 
diameter of the plugged holes. Studies 
are under way to directly measure the 
postulated laser-induced changes in 
the intertrabecular spaces and to 
determine the power levels and 
impact sites for maximum effect and 
minimal trabecular damage. —— 

Because both scarring and collagen 
shrinkage from the laser burns are 
permanent or nearly se, the effects on 
the trabeculum and the IOP should 
also be very long lasting. 


Conclusion 


While the argon laser offers great 
promise as an alternative to filtering 
surgery in phakic eyes, and eventual- 
ly, as an alternative to life-long medi- 
cal therapy, it must be emphasized 
that this is a report of a pilot study, 
which must be confirmed by con- 


UTRUM 


trolled investigations prior to general 
use. 


Willis L. Owen, PhD, Department of Biostatis- 
ties, University of Oklahoma Health Sciences 
Center, performed the statistical analysis. Ver- 
ena Joss Wise translated the German articles. 
Thomas Brunner of Coherent Radiation, Palo 
Alto, Calif, furnished the laser power meter. 
William D. Heath, MD, treated two patients. 
James Gaylor and J. James Rowsey, MD, 
performed the electron microscopy. The eye came 
from a patient of Charles Lawrence, MD. D. M. 
Worthen, MD, reviewed the manuscript. 


Nonproprietary Name and 
Trademarks of Drug 


Proparacaine—Alcaine, Ophthaine, Oph- 
thetic. 
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Treatment of Epiphora Owing to 


Joseph C. Hill, MD, FRCS(C) 


è Flaccid eyelids commonly have a 
history of gradual onset of epiphora, 
which is aggravated by cold weather and 
wind. The natural history starts in middle 
age; as age increases, flaccidity in- 
creases. When the flaccid eyelids are 
surgically improved by a lateral canthal 
tendonesis, epiphora is greatly dimin- 
ished. 

The surgical technique of tenodesis is 
accomplished by making an 18-mm skin 
incision at the lateral canthus. The pretar- 
sal and preseptal portions of the orbicular 
muscle are mobilized, and the raphe is 
incised. The lateral canthal tendon is 
dissected and a 2-0 black silk suture is 
orthopedically placed so it pulls the 
tendon into a drilled hole near Whitnall’s 
orbita! tubercle. Cautery is applied to the 
cut ends of the upper and lower mobilized 
muscle. The pretarsal and preseptal mus- 
cles are resected 5 mm. The skin is 
approximated and the 2-0 suture is tied 
over a button and left in place for six 
weeks. 

(Arch Ophthalmol 97:323-324, 1979) 


Pilaccia eyelids are eyelids that do 
not press firmly against the eye- 
ball.’ 

Dalgleish and Smith in 1966 defined 
“appositional tension” as a dual factor 
incorporating distractibility (the free- 
dom with which the lid may be lifted 
off the globe) and the position of the 
globe: The concept that Bick for- 
warded in 1966 is “orbital disparity” 
or insufficient pressure between the 
orbital contents and the eyelid.* 

How do we diagnose flaccid eyelids? 
There is commonly a history of grad- 
ual onset of epiphora, which is aggra- 
vated by cold weather and wind. Phys- 


Accepted for publication March 9, 1978. 

From tRe Departments of Ophthalmology, 
University of Toronto and Toronto General 
Hospital. 

Read before the American Society of Ophthal- 
mie Plastic and Reconstructive Surgery, Dallas, 
Oct 1, 1977. 

Reprint requests to 333-170 St George St, 
Toronto, Canada M5R 2M8 (Dr Hill). 


Arch Ophthalmol—Vol 97, Feb 1979 





A, Linear skin incision is made starting 2 mm from lateral canthus amd extending laterally® 


for 20 mm. B, Skin is undermined, separating pretarsal and preseptal, upper and lower 
orbicular muscle. Raphe is cut. C, Incision is deepened and periosteum is separated for 
distance of 7 mm from orbital rim. Biamond drill is passed through Done 7 mm posterior 
to orbital rim. Periosteal elevator instrument protects eyeball from drill. D, Size 2-0 silk 
suture is passed through drilled bone. E, Orthopedic method of suturing tendon is 
used so it pulls into drilled hole. F, Cautery is applied to upper and lower mobilized 
muscle. G, Pretarsal and preseptal upper and lower muscles are resected 5 mm. H, Knots 
are tied. Silk 2-0 silk from tendon isspassed through resected muscis. Il, Tendon is pulled 


through bone and held in place by tying over button on skin surface. J, Skin is. 


approximated with 6-0 synthetic (Prolene) interrupted sutures. Tendon suture is tied over 
button. 
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ieal examination includes a distraction 


test of the eyelids. This is a maximum 
measurement, in millimeters, where- 
by the midpoint of the lower eyelid 
can be pulled away from the eyeball 
when looking in the primary position 
of gaze. A measurement of more than 
6 mm is abnormal. An increase both in 
the length of sag in the lower lid below 
the intereanthal line and in the 
distance of maximum sag of the lower 
lid to the medial eanthus can be 
observed. 

The flaccidity of the eyelids is 
confirmed by dacryocystometry in 
which the deflections are greatly 
reduced in size.’ 

To discover which canthal tendon is 
weaker, push the lower eyelid toward 
the nose and observe how much the 
lateral canthus moves medially. Then 
push the lower eyelid away from the 
nose and observe how much the medial 
canthus moves. The maneuver that 
causes the greater movement of the 
canthus indicates which tendon is 
more lax. In the majority of cases the 
lateral canthal tendon is weaker. 

The natural history of flaccidity of 
the eyelid starts in middle age. As age 
increases, flaccidity increases. A 
slight epiphora in windy and cold 
weather begins to occur and increases 
until the patient seeks help. If the 
flaccidity is found to be due to a weak 
lateral canthal tendon, a lateral can- 
thal tenodesis is recommended. 

It is important to correct the prob- 
lem at this stage in the aging process. 
If it is left unattended, tear transpor- 
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tation eventually begins to decrease. 
The tear fluid becomes stagnant in 
the tear sac, providing a good culture 
medium, and an infection develops. 
This results in a stenosis and even- 
tually the lacrimal drainage system 
becomes completely obstructed. 


PROCEDURE 


To perform a lateral canthal tenodesis, a 
linear incision is made starting 2 mm from 
the lateral canthus and extending laterally 
for 20 mm. The skin is undermined, sepa- 
rating the pretarsal and preseptal orbicu- 
lar muscle of the upper and lower lids. The 
ends of the muscle are cauterized in such a 
manner that postoperatively they will form 
a scar. Deep in this region the periosteum 
is reached and cut and bare bone is exposed 
for a distance of 7 mm from the orbital rim. 
A diamond drill is passed through the bone 
7 to 8 mm posterior to the orbital rim. 
Before entering the orbit itself, the perios- 
teum is separated and the periosteal eleva- 
tor instrument protects the eyeball from 
the drill (Figure, A through C). The lateral 
canthal tendon is then dissected. A 2-0 
black silk suture is inserted through the 
tendon, then through the hole in the bone, 
through the preseptal orbicularis, and 
through the skin (Figure, D through F). It 
is tied over a two-hole button and left for 
five to six weeks. Both the upper and lower 
pretarsal orbicular muscles and the upper 
and lower preseptal muscles are resected 5 
mm. The skin is approximated with 6-0 
synthetic (Prolene) interrupted sutures 
(Figure, G through J). 


COMMENT 


From February 1974 to May 1977 17 
cases of epiphora owing to flaccid 
eyelids were surgically corrected by 





lateral canthal tenodesis. The average : 






ur AP 


follow-up period was eight months, 
with a range of two to 36 months. The 
epiphora was reduced in all cases. 

There were two types of complica- 
tions: (1) the hole in the bone must be 
5 mm in diameter or the tendon does 
not enter the bony canal easily; (2) one 
of the 17 patients had blood oozing 
from an orbital hemorrhage, which 
caused increased orbital pressure. The 
tendon was tied loosely with a bow 
knot and the orbit was drained with a 
small rubber drain. The intraocular 
pressure was monitored and 48 hours 
later the drain was removed, and the 
correct tightness of the button was 
accomplished. 

These results are encouraging and 
therefore we recommend that a later- 
al canthal tenodesis be performed 
when the patient believes that surgi- 
cal intervention is the only proce- 
dure. 


This investigation was supported by a grant 
from Physicians Services Foundation, Inc. 
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Blebs After Filtering Procedures 


Harold G. Scheie, MD, John J. Guehl III, DO 


è Large filtering biebs overhanging the 
cornea were managed surgically in 16 
eyes. Good filtration and glaucoma con- 
trol were maintained in all but one eye. 
This eye had had endophthalmitis unre- 
lated to surcica! correction of the bleb. 
Symptoms owing to the blebs were 
relieved in all eyes. Such overhanging 
blebs often have been mistaken for 
dissection o! the filtering area into the 
cornea. Actually, however, they represent 
filtering blebs that are gradually mas- 
saged downward over the cornea by lid 
movements. They can be reflected from 
the cornea by an iris spatula. The redun- 
dant tissue then can be excised and the 
free edges sutured with 8-0 silk. The tech- 
nique is safe anc reliable. 

(Arch Ophthalmol 97:325-326, 1979) 
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Patient/Age. yr Chief Complaint Eye 


[ae blebs that overhang the cernea 

occasionally are seen as a late 
complication of glaucoma filtration 
operations. These blebs usually have 
been attributed to dissection of the 
filtering cicatrix into the cornea. 
Ophthalmologists, therefore, have re- 
frained from interfering with tiem, 
believing that sharp dissection was 
necessary to remove them from the 
cornea and that the operation would 
be hazardous. This explains the pauci- 
ty of literature on the subject.'-* 

In reality, however, they consist of a 
fillering cicatrix that has been mas- 
saged downward over the cornea by 
the mechanical action of the upper lid. 
The blebs, therefore, lie on and in 
contact with the cornea and can easily 
be freed by blunt dissection with an 
instrument such as an iris spatula. 

We present our experience in the 
management of such blebs in 16 yes 
of 14 patients. Our initial approach 
was very cautious because we feared 
that surgical intervention would de- 
stroy the bleb, with resultant glauco- 
ma, or even result in fistula forma- 


Time Elapsed 
Filtering Until Revision 
Operation /Date of Cicatrix, yr 


Nt T t 


Preoperative 
Tension, mm Hg 
(5.5 g Schiótz) 
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tion. Operating on the blebs, however, 
did prove to be safe. No difficulty was 
encountered except in one eye where 
filtration failed after a subsequent 
late endophthalmitis eliminated the 


"filtering cicatrix. 


PROCEDURE 


The operation is done with the patient 
under local or genera! anesthesia. An iris 
spatula is inserted beneath the lower bord- 
er of the overhanging bleb. The bleb is 
reflected to the limbus without difficulty 
by blunt dissection with a spatula. The 
freed overhanging bleb then is grasped ai 
its lower border with forceps, elevated, and 
excised with conjunctival scissors, leaving 
a limbal conjunctival flap of approximately 
3 mm. The excision is carried parallel to the 
limbus along the extent of the cicatrix. The 
anterior chamber is not lost because the 
scleral opening is not exposed. The cut 
edges of the conjunctiva are sutured to 
each other with 8-0 black silk (Fig 1 and 2). 
Silk is preferred to catgut because there is 
less possibility of fibrotic reaction. Local 
antibiotic drops are used postoperatively. 
Atropine is unnecessary. 


RESULTS 


From 1960 to May 1977, 16 eyes 
were operated on for large overhang- 
ing blebs. Iridectomy with scleral 
cautery had been done in ten eyes, 
trephination in five, and iridencleisis 
in one. The eyes had undergone glau- 
coma surgery from two to 24 years 
before the blebs had been operated on. 
The average time was 8.7 years. There 
were five male and nine female 


Follow-up 
After 
Postoperative Revision 
Tension, mm Hg of Cicatrix, 
(5.5 g Schiótz) yr 


= 
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1/54 Blurred vision OD Iridectomy with cautery/ 16 16 


1972 


Iridectomy with cautery / 13 13 
1968 


Iridectomy with cautery / 8 15 13 
1968 


5/54 Foreign body OS Iridectomy with cautery / 9 13 13 8 
sensation 1958 
6/67 Blurred vision OD Iridectomy with cautery / 4% 11 11 ae 
1971 3 
Trephination/1964 9% 17 15 = 
Trephination/1965 9 15 40* = 
Iridectomy with cautery/ 4 13 10 T 
1970 
Trephination / 1963 9 16 15 
lridectomy with cautery/ 4 13 13 
1973 
Trephination/ 1963 7 14 15 


Iridectomy with cautery / 7 14 15 
1963 


12/86 Irritation OS Trephination/1948 24% 15 13 2% 
13 13 1 


13/61 Foreign body OD Iridectomy with cautery / 4 
sensation 1968 
14/65 Discomfort OS Iridectomy with cautery / 15 15 13 6% 
1969 


2/56 Veil over eye OD 


3/54 Decreased vision OD 


7/67 Film over eye OS 
Film OD 
8/80 Blurred vision OD 


9/71 Blurred vision OS 
10/65 Blurred vision OD 


11/53 Discomfort OD 
Discomfort OS 





*Pressure became elevated from late endophthalmitis. 
e d 
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Fig 1.—Top left, Overhanging bleb blocking pupillary space following trephination nine 
years earlier and cataract extraction through clear cornea six years earlier. Top right, 
Bleb is reflected from cornea. Excision is begun with scissors. Bottom left, Fluorescein 
stain showing corneal epithelial defect. Lower border is indicated by arrows. Bottom 
right, Appearance three months postoperatively. 


Fig 2.—Top left and top right, Large overhanging bleb. Bottom left, Appearance 
immediately postoperatively. Bottom right, Appearance three months postoperatively. 
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patients. Complaints that led to 
revision of the blebs included foreign 
body sensation, blurring of vision, and 
tearing (see Table). 

No operative complications were 
encountered and the postoperative 
appearance of the blebs was excellent. 
Symptoms were relieved in all pa- 
tients and no recurrence of the large 
blebs was noted. After surgery, con- 
trol of intraocular pressure was lost in 
one patient subsequent to a late 
endophthalmitis. In the other pa- 
tients, the postoperative intraocular 
pressure remained at the preoperative 
level. 


COMMENT 


Large overhanging blebs are un- 
common complications of filtering 
operations for glaucoma. They cause 
visual disturbance, foreign body sen- 
sation, and offer a potential for infec- 
tion and late endophthalmitis. It is 
important to emphasize that the blebs 
do not result from dissection of the 
filtering area into the cornea. Instead, 
they represent a filtering cicatrix that 
has been massaged downward over 
the cornea by the action of the eyelid. 
It is emphasized that the bleb lies only 
in contact with the corneal surface 
and, therefore, can be easily pealed or 
stripped to the limbus by blunt dissec- 
tion. 

When a cataract extraction is done 
through clear cornea after a filtering 
operation for glaucoma, the filtering 
cicatrix may overhang the cornea and 
make a peripheral corneal incision 
difficult. Such flaps, however, are 
easily reflected by an iris spatula to 
expose the entire cornea. This maneu- 
ver permits a corneal section just 
within the limbus. If the flap is large, 
it can be excised by using the tech- 
nique described in this communication 
in combination with the cataract 
extraction. 

The technique described here for 
managing blebs that overlap the 
cornea is safe and easy. It may be 
employed whenever the bleb is suffi- 
ciently large to cause discomfort, alter 
precorneal film, or be a threat to the 
eye by possible predisposition to 
infection. Postoperative results were 
consistently good. 
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e Comparison of visual acuity measure- 
ments under different conditions (eg, age, 
refractive error, disease progress, recov- 
ery from injury) depends crucially on the 
scale applied to values of the minimum 
angle of resolution. Four kinds of scales 
are examined: the minimum angle of reso- 
lution (MAR) in linear, logarithmic, expo- 
nential, and reciprocal measures. To help 
construct an equal-discriminability scale 
for visual acuity, the standard errors of the 
mean minimum angle of resolution in five 
different retinal locations were deter- 
mined experimentally in two observers. 
Because the ratio of standard error/mean 
was found to be nearly a constant, the 
logarithmic scale of MAR is recom- 
mended for adoption as a standard for 
visual acuity: in it the just noticeable 
differences in acuity are everywhere equal 
on the scale. 

(Arch Ophthalmol 97:327-330, 1979) 


A patient's visual acuity, which was 

normally 20/20, fell to 20/600 
during an attack of retinal edema 
caused by cyclitis. As a result of treat- 
ment the acuity improved to 20/140. 
What percentage of the original acui- 
ty deficit did the treatment reverse: 
(A) 79.3%; (B) 42.8%; (C) 34.0%; or (D) 
11.8%? As it happens, all of the preced- 
ing answers are correct. The origin of 
these numerical differences lies not in 
variations of the technique employed 
to measure acuity—the numbers are 
all based on the same data—but in the 
type of scale used for the measure- 
ments. 

We base the discussion on the prem- 
ise that it is possible to arrive at a 
single value for the visual acuity of an 
eye under a given set of conditions. It 
is a threshold, a, the minimum angle 
of resolution (MAR), and is to be 
measured in minutes of arc. The 
method of determining the threshold 
is immaterial for this discussion, and 
so is the nature of the target. The 
arguments apply equally to Snellen 
letter, checkerboard, and grating tar- 
gets, and to evoked potential, optoki- 
netic, or ferced-choice psychophysical 
responses. What concerns us here is 
the scale in which to place a set of 
visual acuity measurements expressed 
in minutes of are. 

Suppose we have measurements of 
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Scaling of Visual Acuity Measurements 


the MAR under three condit:»ns, ie, 
before the disease, after treatment, 
and at the height of the disezse. Let 
these three values be a, = oneminute 
of arc, a, = seven minutes of arc, and 
a, = 30 minutes of arc, respeetively. 
What relative distances shouE sepa- 
rate the places on a visual acuity scale 
to which we assign a,, a,, and œ? If we 
use a simple linear scale, a, © sepa- 
rated from a, by 23 minutes of arc, 
and a, from a, by 29 minutes »f arc. 
The separation of a, from a, relative 
to the separation of a, from a, is, 
therefore, 


Thus, the improvement (a,—a,) is 
73.9% of the original deficit (2,—a.) 
(answer A, 79.3%). 

But nothing in theory or practice 
restricts us to the use of a simple 
linear function of a to scale off 
distances along the axis of ordmates. 
For example, a case can be made for 
plotting the logarithm to the base 10 
of a, ie, log;,a, or the exponential, ie, 
os 

Suppose we have decided on a 
particular functional relatienship, 
y = f(a), between y, the ordinate on 
the graph, and a, the MAR in m.nutes 
of arc. The interval separating 7. and 
y, le, the ordinate positions corre- 
sponding to a, and a,, when compared 
with the interval separating y, end y;, 
ie, the ordinate positions corre=pond- 
ing to a, and a,, will form the llow- 
ing ratio: 

Yan's f(a.)—f(a.) 
y,—ys f(a,)—f(a;) 


Only when f(a) = a will this redace to 
value (a,—a,)/(a,—a;); for logarithmic, 
exponential, and other functiona! rela- 
tionships the value of (y.—y,)/@.—y;) 
will, in general, be different. 

In the domain of brightness t has 
long been customary to use a logarith- 
mic scale for photometric units, but 
for visual acuity no such consensus 
exists. During the years, at leas- four 
different methods of scaling visual 
acuity measurements have received 
prominence. They are the following: 
(1) the MAR on a linear sczie, ie, 
y = a; (2) the MAR on a logarthmic 
scale, ie, y = log,,a; (3) the Snell-3terl- 
ing visual efficiency scale? ie, 
y = 100 x exp (—0.179[a—1]); ar.d (4) 
the Snellen fraction and its elabora- 
tion, the Snellen acuity notation, ie, 
y = a`'. Each will now be descrited in 
the necessary detail. 
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MINIMUM ANGLE OF RESOLUTION 
ON A LINEAR SCALE, y = a. 


There are no complications here. At 
the acute stage, the patient is describ- 
ed as having visual acuity with an 
MAR of 30 minutes of arc (a, =*30); 
after treatment, seven minutes of arc 
(a, = 7); and normally, one minute of 
are (a, = 1). Of the original loss of 
acuity, (y.—ys)/(y:—ys) = 0.793, or 
79.3%, has been recovered as a result 
of treatment. The use of the direct 
linear scale of MAR is not common 
among researchers in visual acuity, 
but Wilcox? and Weymouth’ were 
among those who have employed it in 
the past (answer A, 79.8%). 


MINIMUM ANGLE OF RESOLUTION ON A 
LOGARITHMIC SCALE, y = log a 


The logarithmic scale has the prop- 
erty that as the numbers are increased 
or decreased by a fixed ratio, ie, multi- 
plied or divided by a fixed factor, their 
logarithms are increased or decreased 
by a fixed amount, ie, a fixed amount 
is added to or subtracted from the 
logarithm. As a result, the relation- 
ship between the MAR in minutes of 
are and its logarithm looks like this: 


a (minutes of arc) 
1 2 4 8 16 32 


y = loga 
0.0 0.3 0.6 0.9 1.2 1.5 
A useful characteristic of this scale is 
it is unchanged, except for a sign re- 
versal, when reciprocals are taken, eg, 


a (minutes of arc) 


1 2 4 8 16 32 
y = log (1/a) 
0 —0.3 -0.6 -09 -12 -15 


The logarithm of the MAR in the 
acute stage, y,, equals 1.477; the logar- 
ithm of the MAR normally, y,, equals 
0.0; and the logarithm of the MAR 
after treatment, y., equals 0.845. Of 
the original decrease, (y.—y;)/(yi— 
y, = 0.428, or 42.8%, has been 
recouped after treatment (answer B, 
42.8%). A great many researchers in 
the recent past have plotted their 
findings on visual acuity on logarith-e 
mic coordinates of the MAR. 

SNELL-STERLING 
VISUAL EFFICIENCY SCALE 


This scale is based on the supposi- 
tion that as the MAR increases from 
one minute of are to two minutes of 
are (ie, Snellen acuity changes from 


20/20 to 20/40), the patient's visual , 


efficiency decreases from 100% to 
83.6%; when the MAR increases from 
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20/60), the efficiency decreases to 
83.6% of the previous 83.6%, ie, to 
(0.836 x 0.836) x 100 = 59.9%, and so 
on. The scale reads as follows: 

a (minutes of arc) 


1 
. y = visual efficiency 
0.836 x 100 (0.836)? x 100 (0.836)' x 100 
83.6% 69.9% 58.4% 


The general formula is as follows: 


Visvfal efficiency = 100 x exp (—0.179 [a— 
1], where a is in minutes of arc and visual 
efficiency is in bercent. 


The Snell-Sterling visual efficiency 
is, therefore, an exponentially de- 
creasing scale. For successive in- 
creases in MAR by one minute of arc, 
smaller and smaller intervals are 
marked off along the ordinate. The 
scale has a lower limit of 0%. 

An MAR of one minute of arc repre- 
sents a visual efficiency of 100%; 
seven minutes of arc, 34.2%; and 30 
minutes of arc, 0.46%. The step from 
0.46% to 34.2% of visual efficiency is 
34% of the step from 0.46% to 100% of 
visual efficiency (answer C, 34.0%). 
Though it was specifically designed to 
overcome some of the shortcomings of 
other scales, the Snell-Sterling system 
has not become popular. 


SNELLEN FRACTION OR 
RECIPROCAL SCALE, y = 1/a 


The Snellen fraction is obtained by 
dividing the normal MAR by the MAR 
under the given circumstances. Be- 
cause the normal MAR is taken to be 
one minute of arc, the Snellen fraction 
is the reciprocal of the MAR in 
minutes of arc. Thus, the following 
scale is developed: 

a (minutes of arc) 


1 2 3 4 5 
y = Snellen fraction 
1.00 0.50 0.33 0.25 0.20 


The standard Snellen acuity is an 
elaboration that includes an indicator 
of the distance to which the measure- 
ment is taken. 

The Snellen fraction also has a 
lower limit of zero. An MAR of seven 
minutes of are after treatment gives a 
Snellen fraction of 1/7= 0.143; 30 
minutes of are gives 0.033. The change 
between the acute stage and the 
after-treatment stage is therefore 
*(y.—y;)/(y.:—y;) = 0.1095/0.967, or 
11.3%, of that between the acute stage 
and normalcy (answer D, 11.3%). The 
Snellen fraction has been widely used 
by vision researchers, particularly in 
the earlier work on acuity. 

Both the linear scale of the MAR 
and the logarithmic scale of the MAR 
. are open ended; no matter how poor 
the acuity, the MAR and its logarithm 
can always get larger. On the other 
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Fig 1.—Changes in visual acuity in infants between age of 3 and 6 months. Data are from 
Teller et al.* Normal visual acuity of 20/20 is indicated by horizontal line on top of each 
graph that is marked “Maturity.” Same data are plotted with four different scales. Top 
left, Minimum angle of resolution (MAR) plotted on linear scale. Top right, MAR plotted 
on logarithmic scale. Bottom left, Snell-Sterling visual efficiency. Bottom right, Snellen 


fraction. 


hand, the visual efficiency and the 
Snellen fraction asymptotically ap- 
proach zero with poorer and poorer 
visual acuity. They differ, however, in 
the rate of change near normal acuity. 
The Snell-Sterling visual efficiency 
scale was, in fact, designed to show a 
moderate change in this range. 

Some advantage is gained by agree- 
ing on a single direction of scale 
progression. In what follows, the 
convention will be adopted of having 
good acuity at the top of a graph and 
poor acuity at the bottom, no matter 
what scale is used. Also, one minute of 
arc MAR will be used as the normal or 
anchor point. Finally, all graphs will 
cover approximately the same area. 
Using only these ground rules and the 
above definitions of the scales, the 
change in visual acuity measurements 
with three different variables will be 
displayed graphically, each with all 
four scales but using the same numer- 
ical data. This will demonstrate how 
well-known relations assume differ- 
ent shapes depending on which of the 
four visual acuity scales is used. 


VISUAL ACUITY CHANGES PLOTTED 
WITH DIFFERENT SCALES 
Development of Visual 
Acuity in the Infant 


The data in Fig 1 are from a recent 
behavioral study (Teller et al). 


Effect of Refractive Error on 
Uncorrected Visual Acuity 


The venerable data of Laurance’ for 


the expected acuity in uncorrected 
myopia, which have been corroborated 
by Hirsch’ and Peters,’ are graphed in 
Fig 2. 


Visual Acuity in the 
Retinal Periphery 


The data from Wertheim's* study of 
visual acuity in the horizontal merid- 
ian in his eye, supplemented by one 
point from Weymouth et al, are 
depicted graphically in Fig 3. 

The problem of assigning a number 
to intervals between members of an 
ordered set, ie, the problem of arriv- 
ing at a metric, is often encountered 
in science. In physics, a famous exam- 
ple is temperature, where it can 
successfully be argued that a separa- 
tion of 0.1 °C near absolute zero repre- 
sents quite a different situation than 
a similar separation at room tempera- 
ture or in the interior of a star. In 
physiological optics, the metric of 
color space has exercised the ingenui- 
ty of countless researchers, because no 
single metric occupies a privileged 
situation by virtue of its fit to an 
underlying physical or physiological 
process. The internationally standard- 
ized Commission International 
d'Eclairage chromaticity system is 
not, from a subjective point, of view, 
satisfying. A variety of other, subjec- 
tively more satisfying, systems have 
therefore been introduced, eg, the 
equal chromaticity scales in which 
equal distances in the color diagram 
represent approximately equal subjec- 
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Fig 2.—Effect of uncorrected refractive error on visual acuity. Data from Lauranee® are 
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Fig 3.—Visual acuity as function of retinal eccentricity in horizontal meridian. Data from 
Wertheim* and Weymouth et al? are plotted with four different scales. Top left, Minimum 
angle of resolution (MAR) plotted on linear scale. Top right, MAR plotted on logarithmic 
scale. Bottom left, Snell-Sterling visual efficiency. Bottom right, Snellen fraction. 


lished by appropriate experiments of 
magnitude estimation. Reduction in 
resolution capacity can, however, be 
criteria, provided there can be some the result of a variety of factors, such 
eonsensug for their operational defini- ^ as an increase in size of the optical 
tion. point-spread function of the eye, 

For visual acuity, there is no coarsening of the grain of the receptor 
compelling criterion that demands mosaic, an increase in retinal summa- 
that the scale must have any particu- tion pools, and so on. There is no 
lar property. Equal steps of subjective — immediate assurance that an equidis- 
blur could, one supposes, be estab- tance scale under one set of conditions 


tive intervals. There is no epistemo- 
logical stricture against the search for 
a metric that satisfies subjective 


Arch Ophtnalmol—Vol 97, Feb 1979 


* an c ha -FT >a . 
: L4 B " 
cU eU 


. An example will illustrate this —. 


particular problem. When the visual 
acuity target is a grating, the quality 
of the retinal image can be effectively 
described by the height of the modula- 
tion transfer funetion of the eye's 
optics at the target spatial frequency. 
Within the resolution limit, this modu- 


lation transfer coefficient is not a . 


monotonically decreasing function 
with defocusing, but oscillates around 
zero. Thus, it can happen that the 
target becomes more visible with 
inereasing defocus, even though the 
overall performance has surely be- 
come worse. On the other hand, 
increasing blur with a Gaussian 
spread function would engender a 
monotonie reduction in the spatial 
frequency with more predictable re- 
sults. 

Such considerations of optical 
image characteristics need not, how- 
ever, leave us helpless in the face of 
the differences in the visual acuity 
scales, the tendencies of four of which 
have been demonstrated above with 
three examples. 

The falloff of visual acuity with 
retinal eccentricity can serve as a 
useful point of departure. According 
to Wertheim's data, if the MAR in 
the center of the fovea is one minute 
of arc, it is 2.13 minutes of arc at 215? 
retinal eccentricity and five minutes 
of arc at 10°. This means that, reck- 
oned in minutes of arc, the acuity step 
from 2!2? to 10° eccentricity is (5— 
2.13)/(2.13—1) = 2.54 times that from 
0? to 246° eccentricity. For log MAR, 
the equivalent value is (0.699—0.329)/ 
(0.329—0) = 1.125. For visual efficien- 
cy it is (48.9—81.7)/(81.7—100) = 1.79, 
and for the Snellen fraction we obtain 
(0.2—0.47)/(0.47—1.0) = 0.51. 

Is the acuity reduction, going from 
2/5? to 10? in the periphery, really only 
half as much as that going from the 
foveal center to 24°, as the Snellen 
fraction scale would have it, or is it 2% 
times, as the MAR scale suggests? 
One approach to this question is that 
of Fechner, which has been one of the 
most widely accepted in these mat- 
ters, viz, the use of the just noticeable 
difference (JND) as the basic unit of 
measurement. The scale would be 
constructed, ie, equal intervals be- 


tween values of the physical variable® 


would be suitably expanded or com- 
pressed as needed, so as to make the 
JNDs cover equal distances every- 
where along the axis. 

In order to pursue this aim in the 
realm of visual acuity, it is necessary 
to know the JNDs for a variety of 


values of the MAR. This is done here. , 


By varying the retinal eccentricity it 
is possible to obtain a range of MARs 
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Minimum Angles of Hesolution and Ineir SES in tne rovea ana at rour Heunar j 


Eccentricities* 


Eccentricity, 
Degrees 


Subject 1 
0 0.80 


2% 1.65 
-5 2.21 
10 3.56 
18 5.40 


Subject 2 
<0 0.51 
2% 1.07 
5 1.33 
10 2.82 


15 5.23 


MAR, min of Arc 


*MAR indicates minimum angle of resolution. 





(SE of MAR/Mean 
MAR) x 1007 


SE of MAR, min of Arc 


0.010 
0.027 
0.030 
0.055 
0.067 


1.25 
1.63 
1.34 
1.54 
1.24 


0.008 
0.012 
0.020 
0.046 
0.077 


' 1.56 
1.12 
1.50 
1.61 
1.47 


*The average for subject 1 is 1.4096; for subject 2, 1.45%. 


in a single subject and this allows a 
variety of mean MARs to be compared 
with their JNDs. 


EXPERIMENT 


As a measure of the JND of visual 
acuity, the SEM minimum angle of resolu- 
tion was determined experimentally, uti- 
lizing the psychophysical technique of 
constant stimuli. This was done in the 
fovea and in the retinal periphery at four 
eccentricities. In each case, one of an 
ensemble of seven suitably chosen grating 
targets was shown at random. The distri- 
bution of grating frequencies was such 
that the middle of the seven equally spaced 
frequencies was near threshold, ie, was 
correctly identified on 50% of occasions, 
allowing for guessing. A probit fit of 300 
responses permitted not only an accurate 
| estimate of the mean MAR, but also of the 
F SE of this mean. The latter is an accepted 
indicator of the JND. 

The targets were created under comput- 
er control on a cathode ray tube with white 
. phosphor. Bright dots, about 0.33 mm in 
diameter, were patterned in the form of six 
lines, randomly either horizontal or verti- 
cal. The separation of the lines was 
randomly varied from presentation to 
presentation to have one of seven different 
values, chosen so that the smallest could 
almost never and the largest could almost 
always be resolved. The line length was 
š arranged to be such that the pattern 
outline was approximately square. To 
prevent extraneous clues being used, the 
pattern was randomly made slightly longer 
in either the vertical or the horizontal 
dimension. This forced the subject to 
depend on resolution rather than external 
dimension as a clue. In addition, there were 
. e occasional presentations of a block of the 
F- same luminance and outline carrying no 

resolution information. This served to 
control observer bias. 

A pattern was presented for 0.25 seconds 

, every three seconds in a region of the scope 

` * face, which was continuously marked by a 

. set of brackets outlining a square 23 mm in 

side length. The subject had to indicate, if 

e necessary by guessing, whether a presen- 

- tation showed a horizontal or a vertical 

grating. Incorrect responses were followed 

by an error signal. A total of 300 responses 


as all 5 
TIA atte eh 4 
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to the ensemble of seven line separations 
was obtained in one sitting. Probit analysis 
yielded the mean, ie, the line separation at 
which the response was 50% correct (allow- 
ing for guessing), as well as the SE of this 
value. Half the distance between adjoining 
lines, ie, half the grating period, at thres- 
hold expressed in minutes of are, was 
designated as the MAR. 

The MAR and its SE were obtained for 
five conditions of viewing: central fixation 
and 215*, 5°, 10°, and 15° (or 18°) peripheral 
viewing. This was achieved by giving the 
subject a fixation target and placing him 
at such distances from the screen that the 
MAR fell near the avilable middle member 
of the ensemble of seven line separations. 

In the absence of a target, the screen 
luminance was 4 millilamberts (mL); a 
patch on the oscilloscope with the same 
average density of dots as the patterns 
gave a luminance measurement of 20 to 25 
mL. The luminance, contrast, and duration 
conditions were thus unexceptional for 
ordinary photopic viewing. The subjects 
were experienced in psychophysical mea- 
surements, had their refractive errors, if 
any, fully compensated for the observation 
distance, and viewed the target binocularly 
with normal pupils. 

Results are given in the Table. They 
show good replication of Wertheim's data. 
In addition, they show that, to a close 
approximation, the SE of the MAR is a 
constant fraction of the angle itself. 


COMMENT 


If the resolution change with 
peripheral vision can be regarded as 
representative, the JND of the mini- 
mum angle of resolution, as measured 
by the SEM, is directly proportional to 
the mean. It follows that the JNDs 
will plot as equal intervals at all places 
on a logarithmic scale, which then 
constitutes an equal-discriminability 
scale. There are some other argu- 
ments favoring the logarithmic scale 
of visual acuity over the other three 
scales considered here. Its rate of 
change with the variables is interme- 
diate between the two extremes, the 
direct scale of the MAR, and that of 
its reciprocal, the Snellen fraction. 


significance of acuity changes near 


the normal values too little, the latter 
too much. 

As it happens, the Snell-Sterling 
visual efficiency scale is quite close to 
the log MAR scale. The assumption 
structure of the Snell-Sterling system 
(that the step from 20/20 to 20/40 is 
1/6 of that from normal vision to "a 
point approaching qualitative sight") 
is open to debate and the calculation is 
a little cumbersome. On the other 
hand, the suggestion that there be a 
geometrical progression in the size of 
letters in acuity charts, which persists 
in the literature,'*'* is tantamount to 
advocacy of a logarithmic scale. 


RECOMMENDATION 


A good approximation to an equal- 
discriminability scale for visual acuity 
is the logarithmic representation of 
the MAR, or what amounts to the 
same, the logarithmic representation 
of the Snellen fraction. In such a scale, 
the steps from 20/20 to 20/40, from 
20/40 to 20/80, from 20/200 to 20/400, 
and so on are all equal. 


This investigation was supported by Public 
Health Service grant EY 00220 from the National 
Eye Institute, National Institutes of Health. 
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Vitrectomy in Experimental Uveitis 


I. Operative Technique in Rabbits 


Henry J. Kaplan, MD; James G. Diamond, MD; Stephen A. Brown, MS 


è The effect of vitrectomy on the sever- 
ity and frequency of recurrent episodes of 
uveitis was studied in the rabbit model of 
protein-induced uveitis. Since the ciliary 
complex of the adult rabbit has distinctive 
anatomic features, the technical aspects 
of vitrectomy were first studied in the 
normal rabbit eye. We concluded that a 
lensectomy-vitrectomy could be best ac- 
complished in the rabbit with the Peyman 
vitreophage through a transciliary body 
approach. Furthermore, postoperative in- 
flammation was reduced by the preopera- 
live administration of indomethacin (Indo- 
cin), as well as the use of Ringer's solu- 
tion as the intraocular infusate. 

(Arch Ophthalmol 97:331-335, 1979) 


Recent advances in vitreous surgery 
have enabled us to perform len- 
sectomy-vitreetomy in patients with 
the secondary complications of uveitis 
(eg, cataracta complicata and vitreous 
membranes). However, no study has 
evaluated the effect of vitrectomy on 
the severity and frequency of recur- 
rent episodes of uveitis. This series of 
reports (p 335) explores the feasibili- 
ty, as well as the effect, of such 
surgery in the rabbit model of 
protein-induced uveitis. 
In this manuscript we present our 
technique for vitrectomy in the rabbit. 
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First, the technical aspects of vitrecto- 
my were studied because distinctive 
anatomic features of the ciliary com- 
plex of the adult rabbit dictate a 
surgical approach that differs from 
that in the human. Second, the reduc- 
tion of postvitrectomy inflammation 
by the preoperative use of a prosta- 
glandin inhibitor and the intraopera- 
tive use of various intraocular irrigat- 
ing solutions was investigated. 


MATERIALS AND METHODS 
Animals 


Sixty-nine albino rabbits, which were 
free from ocular lesions and disease and 
weighed 2.5 to 4.0 kg, were used through- 
out the study. They were housed in condi- 
tions of controlled temperature and venti- 
lation, with a commercial rabbit diet and 
water available ad libitum. 


Preoperative and 
Postoperative Care 


Pupils were dilated before surgery by 
the instillation of 10% viscous phenyleph- 
rine (Neo-Synephrine) hydrochloride every 
30 minutes for twe hours. Indomethacin 
(Indocin), 50 mg/kg, was routinely admin- 
istered intraperitoneally one hour prior to 
surgery. Both local and intravenous anes- 
thesia were employed. One milliliter of 1% 
lidocaine hydrochloride was used for retro- 
bulbar akinesia. Pentobarbital sodium 
(Nembutal), 25 mg/kg, was given intrave- 
nously via the marginal ear vein, and the 
depth of anesthesia was titrated by its 
further administration. 

No eye medications were used postoper- 
atively since the early use of 10% phenyl- 
ephrine and/or 0.2% scopolamine hydro- 
bromide seemed to exacerbate corneal 
edema and iritis. Rabbits were examined 
postoperatively with a slit lamp on days 1, 


Fig 1.—Comparison of partial and complete vitrectomy techniques. Dotted areas indicate 


posterior vitreous condensation. 


Ciliary Attachment 


Complete Vitrectomy 


Partial Vitrectomy 
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3, and 7 and at weekly intervals thereafter. 
Postoperative inflammation was scored 
following the method of Asford and 
Lamble. The severity of postoperative 
inflammation relates to the following: (1) 
congestion of limbal blood vessels; (2) neo- 
vascularization of the cornea; (3) corneal 
edema; (4) aqueous flare and cell; (5) iris 
hyperemia and edema; and (6) vitreal 
opacities. Each of these signs was graded 
separately so that a finer grading of the 
inflammatory status of the eye could be 
obtained. Each measurement was assigned 
a score on a 0 to 4 scale (0 indicates normal 
and 4, maximum). Scores were then 
summed and reported as follows: (1) total 
score (TS); (2) corneal score (CS), which 
includes corneal neovascularization and 
corneal edema; and (3) iritis score (IS), 


which includes iritic hyperemia-edema, 
aqueous flare, and aqueous cell. 


Operation 


The lids were separated with a wire 
speculum. A 4-0 black silk traction suture 
was placed beneath the superior rectus 
muscle. The conjunctiva was incised at the 
limbus for the extent of the superior 
temporal quadrant. Two millimeters from 
the corneoscleral junction, a knife was 
inserted through the sclera and into the 
lens. The opening was extended to 2 mm, 
following which a 5-0 chromic catgut hori- 
zontal mattress suture was placed through 
the wound. 

The Peyman vitreophage, without light 
pipe, was then inserted through the inci- 
sion into the lens. As Bensen’ has empha- 


Fig 2.—Adult rabbit ciliary complex detailing large pars plicata (with primary and 
secondary ciliary processes) and small pars plana anterior to ora serrata (from 


Weingeist). 


Primary Ciliary Processes 


Secondary Ciliary Processes 


Ora Serrata 


Ciliary Body 


Cornea 





Fig 3.—Posterior view of Peyman vitreophage within rabbit eye following removal of lens. 
Note that instrument has entered eye through ciliary body anterior to ora serrata (arrows) 


and has not caused retinal detachment. 
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sized, the large size of the rabbit lens 
precludes an adequate vitrectomy; only 
that portion of the vitreous cavity adjacent 
to the lens is accessible. Thus, a combined 
lensectomy-vitrectomy was performed on 
all eyes. Following insertion of the vitreo- 
phage into the lens, the suction of the 
Peyman vitreophage unit was increased to 
15 mm Hg. In rabbits younger than 3 
months of age, the entire lens substance 
was removed in a matter of minutes. In 
those rabbits where a firm nucleus was 
present, phacoemulsification was em- 
ployed. After complete aspiration of lens 
fragments, the posterior capsule was 
removed with the cutting mode of the 
Peyman vitreophage. The instrument was 
then lowered into the posterior half of the 
eye, and through a Goldmann contact lens 
a partial or complete vitrectomy was 
performed. 

A partial vitrectomy consists of the 
removal of the central vitreous core (Fig 1). 
A complete vitrectomy is the additional 
removal of the peripheral vitreous conden- 
sation, ie, posterior vitreous face.‘ This is 
accomplished by initially disinserting the 
vitreous base from the ciliary complex 
through manipulation of the lens; when 
free, the vitreous base has an undulating 
appearance. Gentle traction is then placed 
on the peripapillary attachments of the 
vitreous, which will cause a small amount 
of peripapillary capillary bleeding; this is 
easily tamponaded by increasing the pres- 
sure within the eye. The entire vitreous 
membrane, which can be best visualized by 
retroillumination, is then removed with the 
combined cutting and suction modes of the 
Peyman vitreophage unit. 

At the conclusion of the procedure, the 
anterior capsule is excised, avoiding trau- 
ma to the iris. The instrument is then 
removed from the eye and the sclerotomy 
site is closed with the previously placed 
suture. The conjunctiva is closed with an 
interrupted 5-0 chromic catgut suture. 


Intraocular Irrigating Solutions 


Various intraocular infusates were used 
with the Peyman vitreophage unit to 
perform a lensectomy-vitrectomy. Approx- 
imately seven minutes was required for 
completion of the lensectomy and vitrecto- 
my, during which 45 mL of infusate was 
perfused. Glutathione bicarbonate Rin- 
ger’s (GBR) solution, pH = 7.4, was pre- 
pared according to Edelhauser et al. 
Commercial Ringer's solution has a pH of 
5.9; the appropriate amount of sodium 
bicarbonate was added to raise the pH to 
7.4. Phosphate-buffered saline solution 
(PBS), 2 (N-morpholino) ethane sulfonic 
acid, Hartman’s solution, and RPMI-1640 
were obtained commercially. Ten millimo- 
lar ascorbate and 10mM citrate were 
prepared in Ringer’s solution. Modified 
GBR solution consisted of GBR without 
glutathione, adenosine, or glucose. 


RESULTS 
Surgical Approach to 
Lensectomy-Vitrectomy 
The classic pars plana approach for 
lensectomy-vitrectomy is not possible 
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Fig 4.—Comparison of postoperative inflammation following partial and complete (total) vitrectomy 
via transciliary body approach. Total, corneal, and iritis sceres, with one SD, are depicted. 
Columns with slanted lines indicate total vitrectomy (n — 8), and open columns, partial vitrectomy 


(n = 11). 


in the rabbit since its pars plana is too 
small (0.5 to 0.8 mm): to allow intro- 
duction of the necessary instruments 
(Fig 2). The tip of the Peyman vitreo- 
phage is 1.25 mm in diameter at the 
cutting port, and 1.86 mm in diameter 
at the infusion ports. Thus, it is neces- 
sary to enter the ciliary body to avoid 
damaging the ora serrata and causing 
a retinal detachment. 

Fortunately, the rabbit ciliary body 
can be incised with minimal bleeding 
and the operation can be performed 
through this approach without undue 
difficulty. However, the meridional 
location of the entrance incision is 
important since the limbal-ora serrata 
distance varies greatly depending on 
the clock position. Five rabbit eyes 
were dissected and the arc distance 
from the limbus to the ora serrata was 
measured. The average limbal-ora 
serrata distances were as follows: at 
the 12-o’clock positien, 4.08 + 0.16 
mm; at the  6-o'dock position, 
4.09 + 0.25 mm; and at the horizontal 
meridians (ie, the 3- or 9-o'clock posi- 
tions), 1.70 + 0.26 mm. Since this 
landmark gradually diminishes as the 
horizontal meridians are approached, 
we introduced the Peyman vitreo- 
phage at either the 11- or 1-o’clock 
positions, approximately 2 mm from 
the limbus. As shown in Fig 3, an 
incision at this site still leaves little 
room tq accommodate the tip of the 
instrument. Thus, an attempt was 
made to perform lenseetomy-vitrecto- 
my through other surgical approaches, 
ie, transiris or transpupillary. 

The feasibility of performing sur- 
gery through a transiris or transpupil- 
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Fig 5.—Effect of indomethacin on postoperative inflammation. Total, corneal, and iritis 
scores, with one SD, are depicted or postoperative days 1 and 3. Columns with slanted 
lines indicate no indomethacin (n = 7), and open columns indicate indomethacin, 50 
mg/kg, was administered intraperiteneally one hour preoperatively (n = 4). 


lary approach was evaluated by com- 
paring the severity of postoperative 
inflammation. Although the ciliary 
processes of the rabbit extend te. and 
frequently past, the midportion o? the 
iris, no diffieulty was encountered in 
incising the iris at this point and 
performing a lensectomy-vitrectomy. 
No noteworthy operative prob ems 
were encountered with either alterna- 
tive approach, except for the occasion- 
al sudden constriction of the dilated 


pupil following iris manipulation. 
However, neither approach produced 
less postoperative inflammation than 
the transciliary body technique (n = 4 
for each approach). Thus, the transcil- 
iary body approach was used for all 
subsequent operations. 

The incidence of retinal detachment — 
in the early postoperative period (one 
month) was approximately 10% (nine, 
retinal detachments in 97 eyes). 
Although one might suspect that the 
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Fig 6.—Comparison of Ringer's solutions, pH 5.9 (open columns; n = 9) vs pH 7.4 
(columns with slanted lines, n = 8), on postoperative inflammation. Total, corneal, and 
iritis scores, with one SD, are depicted on postoperative days 1 and 3. 


Infusate 


Phosphate buffered saline solu- 
tion, 10mM phosphate 


Ringer's solution + 10mM ascor- 
bate 


Ringer's solution + 10mM citrate 

Ringer's solution -- 10mM MES 

Hartman's solution 5.0 
RPMI 1640 7.2 
GBR 7.4 
Modified GBR 7.4 


Ringer's solution + 0.30mM gluta- 7.4 
thione 


Ringer's solution + 0.30mM gluta- 
thione and 0.50mM adenosine 





Postoperative 
Inflammation, Day 1 
pae 
Severe 
Fibrinous Nonfibrinous 
lritis lritis 


*Severe nonfibrinous iritis is iritis with a score greater than 6. GBR indicates glutathione 
bicarbonate Ringer's solution, and MES, 2 (N-morpholino) ethane sulfonic acid. 


transciliary body approach would be 
associated with a higher incidence of 
retinal detachment because of the 
proximity of the incision site to the 
ora serrata, this was not our experi- 
ence. 


Comparison of Partial vs 
Complete Vitrectomy 


* We noted that the extent of vitrec- 
tomy, ie, partial or complete, pro- 
foundly influenced the severity of 
postoperative inflammation. By par- 


, tial vitrectomy (Fig 1), we mean the 


removal of the central vitreous core, 
which in rabbits is quite small. In 
contrast, complete vitrectomy refers 


„to the associated removal of the 


peripheral vitreous condensation’ (ie, 
posterior vitreous face), which is 


334 Arch Ophthalmol—Vol 97, Feb 1979 
6 


accomplished by stripping its attach- 
ments from the ciliary body to the 
optic disc. 

The effect of a partial vs a complete 
vitrectomy on postoperative inflam- 
mation is shown in Fig 4. Rabbit eyes 
with a partial vitrectomy had less 
postoperative inflammation at the 
end of the first week (TS for partial 
vitrectomy = 11.2; TS for total vitrec- 
tomy = 15.4; IS for partial vitrecto- 
my = 6.4; IS for total vitrecto- 
my = 7.8). This difference was even 
more noticeable durmg the second 
week (TS for partial vitrectomy = 7.8; 
TS for total vitrectomy = 14.2; IS for 
partial vitrectomy = 3.9; IS for total 
vitrectomy = 7.2). Eyes with a com- 
plete vitrectomy were so severely 
inflamed that three of eight eyes had 
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totally opaque corneas by week 2. As a 
result of this experiment, a partial 
vitrectomy was routinely performed 
on all subsequent eyes. 


Effect of Indomethacin on 
Postvitrectomy Inflammation 


The rabbit eye is extremely sensitive to 
trauma and develops a transient iritis 
following many different stimuli (eg, endo- 
toxin, immune complexes).' The resultant 
inflammation is thought to be primarily 
mediated by the release of prostaglandins. 
Numerous reports have recently appeared 
suggesting that prostaglandin inhibitors, 
such as indomethacin, may minimize this 
nonspecific inflammatory response.** Re- 
cently, Huang et al” observed a beneficial 
effect of preoperative indomethacin in 
reducing the postoperative inflammation 
following lens extraction in the rabbit. 

To explore the effect of indomethacin in 
reducing postoperative inflammation, two 
groups of rabbits were studied. The first 
panel (n = 7) had a lensectomy-partial 
vitrectomy without indomethacin; the sec- 
ond panel (n = 4) received 50 mg/kg of 
indomethacin intraperitoneally one hour 
preoperatively. As shown in Fig 5, there 
was substantially more inflammation in 
the immediate postoperative period in 
those animals that did not receive indo- 
methacin (TS = 17.8 and IS = 8.9 on day 3) 
compared with those that had received 
indomethacin preoperatively (TS = 9.2 
and IS = 4.1). Although ocular inflamma- 
tion decreased in both panels in the ensu- 
ing two weeks, the considerable beneficial 
effect demonstrated by indomethacin in 
the immediate postoperative period 
prompted us to routinely use it in all 
subsequent experiments. 


Effect of Intraocular Infusate on 
Postvitrectomy Inflammation 


Two noteworthy problems arose in 
the immediate postoperative period 
following lensectomy-vitrectomy; 
they were corneal edema and intra- 
ocular inflammation. Corneal edema 
seemed to result from corneal endo- 
thelial injury from surgical trauma 
and postoperative uveitis. 

We believed that surgical injury to 
the corneal endothelium could be 
minimized by performing the lensec- 
tomy-vitrectomy with an intact ante- 
rior capsule. During the development 
of our surgical technique (n = 20), the 
anterior capsule was removed at the 
onset of surgery; however, all of the 
eyes reported on in this study had the 
anterior capsule intact until the termi- 
nation of the procedure. 

Postoperative uveitis was dimin- 
ished by the preoperative administra- 
tion of indomethacin; however, we 
attempted to further decrease inflam- 
mation by using various intraocular 
infusates. Early results suggested 
that eyes perfused with acidic 
(pH = 5.9) Ringer’s solution had less 


Vitrectomy in Uveitis—Kaplan et al 


20 NU rele 


cy f EL LN S E “at, 


Ry i 
postoperative inflammation immedi- 
ately after surgery than those per- 
fused with physiological (pH = 7.4) 
Ringer’s solution. However, continued 
study of this surprising observation 
disclosed so much variation in postop- 
erative inflammation between rabbits 
that statistically significant results 
(using the Student's t test) could not 
be obtained. Three days postopera- 
tively, those eyes perfused with acidie 
Ringer's solution had a TS of 12.1 and 
an IS of 6.7; those eyes perfused with 
physiological Ringer's solution had a 
TS of 13.8 and an IS of 7.4 (Fig 6). 

Since there was a considerable 
amount of immediate postoperative 
inflammation with Ringer's solution 
at either pH, various other media 
were studied as intraocular perfu- 
sates. As shown in the Table each 
solution, regardless of pH, produced a 
notable postoperative iritis, which was 
often associated with massive fibrin 
deposits in the anterior chamber. 
Although the fibrin frequently re- 
solved within the first week, a severe 
flare and cell persisted. 

Several investigators have observed 
that in vitro corneal endothelial func- 
tion (as measured by corneal thick- 
ness) is optimum when the perfusion 


l Diamond JG, Kaplan HJ: Lensectomy- 
vitrectomy for cataracta complicata secondary to 
uveitis. Arch Ophthalmol 96:1798-1804, 1978. 

2. Asford JJ, Lamble JW: A detailed assess- 
ment procedure of anti-inflammatory effects of 
drugs on experimental immunogenic uveitis. 
Invest Ophthalmol 13:414-421, 1974. 

3. Benson WE: Appendix-vitrectomy in rabbit 
eyes, in Machemer R (ed): Vitrectomy, A Pars 
Plana Approach. New York, Grune & Stratton 
Inc, 1975, pp 122-127. 

4. Prince JH: The vitreous, in The Rabbit in 
Eye Research. Springfield, Ill, Charles C Thomas 
Publisher, 1964, pp 372-377. 

5. Edelhauser HF, Van Horn DL, Hyndiuk RA, 
et al: Intraocular irrigating solutions: Their 
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media is at a physiological pa (7.4) 
and contains both glucose and bicar- 
bonate ion.*'? However, sirce we 
could not demonstrate such ar effect 
on postoperative iritis in -abbits 
following lensectomy-vitrectomy, we 
preferred to use commercial R nger's 
solution (pH = 5.9) as our soutine 
intraocular perfusate. 


COMMENT 


Our recent interest in witreous 
surgery in uveitis has posed several 
interesting questions; foremost is the 
effect such surgery may have »n the 
frequency and severity of recurrent 
episodes of uveitis. To explore these 
questions we have investigated the 
experimental model of  psotein- 
induced uveitis in the rabbit This 
report is the first of a series concerned 
with vitrectomy and uveitis. it de- 
scribes our basic technique of !»nsec- 
tomy-vitrectomy in the normal -abbit 
eye. 

The distinctive anatomy af the 
adult rabbit ciliary complex, ie, = small 
pars plana, requires that the pars 
plana surgical incision be extended 
through the ciliary body. Comparison 
of the transiris and/or transpupillary 
approach showed no advantaze to 
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though an extensive vitrectomy was 
routinely performed, we refer to it as 
a partial vitrectomy, for when a 
complete vitrectomy was performed 
(ie, disinsertion of the posterior 
vitreous condensation from the ciliary 
complex to the optic disc), a severe 
postoperative inflammatory response 
was provoked. : 

The mild postoperative inflamma- 
tion that routinely followed partial 
vitrectomy was reduced by the preop- 
erative use of a prostaglandin inhibi- 
tor, indomethacin. On the third day 
after surgery, there was a 54% reduc- 
tion in the iritis score in rabbits that 
had received indomethacin. In addi- 
tion, Ringer’s solution proved the 
most effective intraocular infusate of 
those studied in minimizing postoper- 
ative inflammation. We concluded 
from these studies that the best meth- 
od for performing a lensectomy- 
partial vitrectomy in the rabbit eye 
was via a transciliary body approach, 
using indomethacin preoperatively 
and Ringer’s solution as the intraocu- 
lar infusate. 


This investigation was supported in part by 
grant G 606 from Fight for Sight Inc, New 
York. 
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Vitrectomy in Experimental Uveitis 


II. Method in Eyes With Protein-Induced Uveitis 


Henry J. Kaplan, MD; James G. Diamond, MD; Stephen A. Brown, MS 


è Lensectomy-vitrectomy in rabbit eyes 
with acute protein-induced uveitis pro- 
vokes severe postoperative inflammation. 
However, the use of short-term cortico- 
steroids for systemic effect preoperatively 
and postoperatively eliminates the dele- 
terious effects of surgical trauma. Analy- 
sis of the surgical response of eyes with 
chronic protein-induced uveitis suggests 
that corticosteroids provide a considera- 
ble margin of safety for surgery and may 
compensate for our inability to appreciate 
mild episodes of clinically recurrent uvei- 
tis. 

(Arch Ophthalmol 97:336-339, 1979) 


ision is frequently impaired in 
uveitis because of the secondary 
development of lenticular opacities 
and vitreous membranes.' Our surgi- 
eal approach to this problem, which 
was first developed in normal rabbit 
eyes, is detailed in a companion report 
(p 331). This report details our expe- 
rience with the performance of lensec- 
tomy-vitrectomy in rabbit eyes with 
experimental protein-induced uveitis. 
Postoperative inflammation follow- 
ing a partial vitrectomy in normal 
rabbit eyes was minimized by the 
preoperative administration of in- 
domethacin and the use of Ringer's 
Solution (pH = 5.9) as the intraocular 
infusate. However, this approach in 
eyes with acute and chronic uveitis 
produced severe postoperative inflam- 
mation that eventually led to phthisis. 


Accepted for publieation April 10, 1978. 

From the Department of Ophthalmology, 
University Hospitals of Iowa, Iowa City. 
* Reprint requests to Department of Ophthal- 
mology, University Hospitals of Iowa, Iowa City, 
IA 52242 (Dr Kaplan). 
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Although there are a few anecdotal 
accounts?’ in the literature support- 
ing the effectiveness of  cortico- 
steroids in controlling postoperative 
inflammation after surgery on eyes 
with uveitis, there are no controlled 
studies. Thus, we investigated the 
effectiveness of corticosteroids in 
minimizing the deleterious effects of 
lensectomy-vitrectomy in eyes with 
protein-induced uveitis. 


MATERIALS AND METHODS 
Protein-Induced Uveitis 


Primary bovine serum albumin (BSA)- 
induced uveitis was initiated by the intra- 
vitreal injection of 500 ug of BSA through a 
30-gauge needle in albino rabbits. The 
subsequent induction and resolution of 
uveitis were observed by slit-lamp exami- 
nation. The degree of inflammation in eyes 
was graded as previously reported. The 
total score (TS), corneal score (CS), and 
iritis score (IS) were recorded. Recurrent 
(secondary) uveitis was provoked by the 
intravenous (IV) injection of 20 mg of 
BSA; slit-lamp examination and scoring 
were performed as above. 


Operative Procedure 


Lensectomy-vitrectomy was performed 
as previously described. Indomethacin was 
injected intraperitoneally one hour prior to 
surgery (50 mg/kg). Ringer's solution 
(pH = 5.9) was used as the intraocular 
infusate. Sixteen albino rabbits were used 
in the experiments reported in this commu- 
nication. 


Corticosteroid Administration 


Corticosteroid-treated animals were giv- 
en 500 ug of dexamethasone (Hexadrol) 
intramuscularly every day for two weeks 
prior to surgery. This was continued for 
one week postoperatively, and tapered 
during the ensuing two weeks. Additional- 
ly, four animals were given IM dexametha- 


sone. (Hexadrol) and received 400 ug of 
dexamethasone (Decadron) intravitreally 
at the conclusion of the lensectomy-vitrec- 
tomy. 


RESULTS 
Acute Uveitis 


Primary uveitis was induced by 
BSA in both eyes of normal rabbits. 
One month later, after the acute 
episode had resolved (IS = 2.8; n = 4), 
a lensectomy-partial vitrectomy was 
performed. Despite the preoperative 
use of indomethacin and Ringer's 
solution (pH = 5.9) as the intraocular 
irrigating solution, these eyes routine- 
ly decompensated in the immediate 
postoperative period (Fig 1). On the 
first postoperative day there was 
moderate inflammation (IS = 5.8) 
and mild corneal edema (CS = 2.7); 
however, by week 1 the eyes had 
become severely inflamed (IS = 8.2), 
with progressive corneal decompensa- 
tion (CS = 4.4). This trend continued 
so that by the second week the corneas 
were opaque with extensive perilim- 
bal neovascularization (CS = 6.8). 
Corneal cloudiness was so severe that 
slit-lamp evaluation of the remainder 
of the eye was impossible; thus, no 
total or iritis scores were recorded. 
Following enucleation these eyes were 
sectioned and showed no retinal 
detachment on gross pathological ex- 
amination. 

In an attempt to improve our surgi- 
cal results, we explored the effgct that 
‘corticosteroids might have on reduc- 
ing postoperative inflammation. Con- 
sequently, dexamethasone was ad- 
ministered to rabbits with primary 
BSA-induced uveitis two weeks before 
surgery. Our results were dramatical- 
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Fig 1.—Postoperative inflammation following lensectomy-vitrectomy one month after induction by bovine serum albumin of 
primary uveitis. Total, corneal, and iritis scores with one SD are depicted for day 1, and weeks 1 and 2 postoperatively. 
Extensive corneal opacification developed in panel without corticosteroids Dy week 2 so that their total and iritis scores could 


not be determined. Columns with slanted lines indicate no steroids (n 


steroids (n — 7). 


ly improved (Fig 1). Although intraoc- 
ular inflammation on day 1 was simi- 
lar in the steroid- and nonsteroid- 
treated panels (IS — 5.6), corneal ede- 
ma was substantially less for the 
steroid-treated group (CS = 14). 
Their corneas showed only mild epi- 
thelial edema, whereas the corneas in 
nonsteroid-treated eyes demonstrated 
early limba! neovascularization and 
moderate stromal, as well as epithe- 
lial, edema. Furthermore, by week 1 
there was a notable difference be- 
tween both panels. While the eyes of 
the nonstercid-treated rabbits became 
progressively worse, the rabbits given 
corticosteroids showed a continued 
improvement (at week 2, CS = 1.2 and 
IS = 5.4. At one month they had a 
normal aphakic appearance (Fig 2). 
Interestingly, four of the seven eyes 
in the steroid-treated panel were 
injected with 400 ug of dexametha- 
sone intravitreally at the termination 
of the operative procedure. Compari- 
son of ISs between these four eyes 
and the other three eyes in the 
steroid-treated panel showed no sta- 
tistically significant difference with 
the Student's t test (day 1, IS with 
intraocular steroids = 5.0 + 1.4, IS 
without intraocular steroids = 6.3 + 
0.6; week 1, IS with intraocular 
steroids = 5.7 + 2.2, IS without in- 
traocular steroids = 3.6 + 1.5) Ap- 
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parently, the intravitreal injection of 
dexamethasone in rabbits receiving 
IM corticosteroids does not decrease 
postoperative inflammation. 


Chronic Uveitis 


Since corticosteroids for systemic 
effect are essential for the suecessful 
performance of a lensectomy-vitrecto- 
my in eyes with acute uveitis, we 
sought to investigate the need for 
steroid administration in both chronic 
primary and secondary uveitis. To 
study chronic primary BSA-induced 
uveitis, both eyes of normal rabbits 
were injected with BSA. The develop- 
ment and resolution of acute primary 
BSA-induced uveitis were closely ob- 
served. Eight months later a lensecto- 
my-vitrectomy was performed on each 
eye. The lenses of these rabbits were 
too hard for removal with the Peyman 
vitreophage because of the previous 
episode of uveitis and the advanced 
age of the animals. Consequently, a 
lensectomy was performed via the 
transciliary body approach wath pha- 
cofragmentation, following which the 
Peyman vitreophage unit was used 
for vitrectomy. 

Before surgery there were no note- 
worthy sequelae of the previous 
episode of uveitis (TS = 0 — 1). One 
panel of animals received steroids 
preoperatively and postoperatively; 


= 4), and open columns indicate IM administration of 





Fig 2.—Eye of rabbit with primary bovine 
serum albumin-inducec uveitis one month 
after lensectomy-vitrectomy was per- 
formed. Rabbit received corticosteroids 
for systemic effect Cornea is clear; there 
is no noteworthy inflammation within ante- 
rior chamber and/or iris. 


the other did not receive steroids. 
Each group had relatively high scores 
postoperatively, whieh were probably 
related to the imcreased difficulty ir? 
performing a lensectomy. However, 
there was no appreciable difference 
observed between either panel in their 
responses to lenseetomy-vitrectomy 
(Fig 3). These eyes exhibited a moder- 
ate degree of intraocular inflamma- 
tion on the first day postoperatively 
(average IS = 6.2), with minimal cor- 


neal edema (average CS = 0.3); at two ' 


weeks the situation was relatively 


Vitrectomy in Uveitis—Kaplan et al 337 
E 


n . 
y NOUO Ww ` 
am i I HR RN 











AG Rr. 
w 


te 


Ps 


z 
o 
rt 
E 


B 
[e] 
2 
© 
E 
E 
© 
= 
= 


Corneal 
Corneal 


XG A GK El 


AQ QQ al Www 0 kg 
KKK( QM uu, | | 


QA KW  'F»ng 


WWWQ(  g Q—rnsan 


A | | 
Day 4 Week 2 





Fig 3.—Postoperative inflammation after lensectomy-vitrectomy in eres with chronic primary bovine serum albumin-induced 
uveitis. One SD is depicted for total, corneal, and iritis scores on pcstoperative days 1 and 4, and weeks 1 and 2. Columns 
with slanted lines indicate no steroids (n = 4), and open columns ndicate administration of IM steroids (n = 4). 


Fig 4.—Postoperative inflammation after lensectomy-vitrectomy in eyes with chronic secondary bovine serum albumin- 
induced uveitis. One SD is depicted for total, corneal, and iritis scores on postoperative days 1 and 4, and weeks 1 and 2. 
Columns with slanted lines indicate no steroids (n = 4), and open columns indicate administration of IM steroids 
(n = 4). 
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unchanged (average IS = 7.4; average 
CS =0.4). 

Interestingly, a different pattern 
was observed in chronic secondary 
BSA-induced uveitis. Rabbits were 
injected with BSA in both eyes and 
the development and resolution of 
acute primary BSA-induced uveitis 
were closely followed. Eight months 
later each rabbit was rechallenged by 
the IV injection of BSA and was 
observed for the development of 
secondary (recurrent) uveitis. Those 
eyes that exhibited a recurrence were 
divided into steroid- (n = 4) and non- 
steroid- (n = 4) treated groups, and 
they underwent a lensectomy-vitrec- 
tomy one month later. On the first day 
postoperatively (Fig 4), both panels 
appeared similar, with moderate in- 
flammation (IS without steroids 
= 5.0; IS with steroids = 4.0). Howev- 
er, by the fourth day the steroid- 
treated panel showed considerably 
less inflammation (IS with ster- 
oids = 3.2; IS without steroids = 6.7); 
this trend eontinued and was evident 
on weeks 1 and 2. Thus, corticosteroids 
were of appreeiable benefit in reduc- 
ing postoperative inflammation in 
eyes with chronic secondary BSA- 
induced uveitis. 


COMMENT 


Many patients are blind from the 
secondary complications of uveitis, ie, 
cataract formation and vitreous mem- 
branes. These incapacitating compli- 
cations develop whether uveitis is 
associated with various systemic dis- 
eases (eg, Behcet’s disease, atopic 
dermatitis, amkylosing spondylitis, 
rheumatoid arthritis) or is of un- 
known cause (eg, pars planitis, idio- 
pathie recurrent iridocyclitis). Before 
attempting surgery in these patients, 
we studied the feasibility of lensecto- 
my-vitrectomy in experimental eyes 
with uveitis. 

Research in uveitis is hampered by 
the absence of an experimental model 
that exactly duplicates the clinieal 
disease. However, there are two 
animal models, protein-induced uvei- 
tis and autoimmune uveitis, that 
display many of the features that are 
seen clinically. We chose protein- 
induced uveitis for our studies because 
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it can be reproduced with ease and 
reliability, and because of the well- 
documented existence of antigen- 
specific recurrence after a primary 
episode of uveitis. 

Our early surgical results in experi- 
mental protein-induced uveitis were 
disastrous. One month after primary 
uveitis, ie, with resolution of the acute 
inflammatory episode, a lensectomy- 
vitrectomy resulted in severe postop- 
erative inflammation that eventually 
destroyed the eye. Dramatically, the 
short-term administration of cortico- 
steroids, preoperatively and postop- 
eratively, reversed the detrimental 
effects of surgery. Corticosteroid- 
treated eyes exhibited much less 
intraocular inflammation in the early 
postoperative period and had a normal 
aphakic appearance within one 
month. 

Interestingly, a protective effect of 
corticosteroids on lensectomy-vitrec- 
tomy could not be demonstrated when 
eight months separated the primary 
episode of BSA-induced uveitis and 
surgery (ie, chronic primary uveitis). 
However, if a recurrence (ie, chronic 
secondary uveitis) was provoked one 
month before surgery, even though 
the recurrent episode was mild and 
had completely resolved within one 
week, corticosteroids displayed a con- 
siderable moderating effect on the 
amount of inflammation in the early 
postoperative period. 

These results demonstrate the ex- 
treme sensitivity of eyes with uveitis 
to surgical trauma. Although this 
sentiment has been previously ex- 
pressed in the clinical management of 
cataracta complicata, no experimental 
evidence has been presented to sub- 
stantiate it." Although eyes with 
resolved uveitis appear quiescent on 
clinical observation, operation within 
one month of an acute primary uveitis 
is fraught with danger without corti- 
costeroids. Presumably, corticoster- 
oids are of benefit because of their 
anti-inflammatory effect. Preopera- 
tively they suppress any lingering 
antigen-specific immunologic re- 
sponse, while postoperatively they 
reduce the nonspecific inflammatory 
response to surgical trauma. 

Apparently time can also greatly 


enhance the tolerance of eyes with 
uveitis to surgery. When eight months 
are allowed to elapse between primary 
BSA-induced uveitis and surgery, 
lensectomy-vitrectomy is well toler- 
ated. However, if recurrent uveitis is 
provoked one month before surgery, 
corticosteroids demonstrate a consid- 
erably helpful effect. This may signal 
the true value of administering corti- 
costeroids in eyes with uveitis. In’ our 
experimental model recurrent uveitis 
will only occur if the foreign protein 
antigen is administered IV to the 
sensitized rabbit; it does not recur 
spontaneously. Thus, we can say with 
certainty that no intraocular inflam- 
mation occurred within these eyes for 
eight months after the induction of 
primary BSA-induced uveitis. Howev- 
er, clinically we do not have control of 
recurrent episodes of uveitis. It is 
conceivable that mild episodes of 
recurrent uveitis occur without the 
patient’s awareness or clinical detec- 
tion. Subsequent lensectomy-vitrec- 
tomy would result in severe postoper- 
ative intraocular inflammation with 
possible catastrophic results. The use 
of corticosteroids in this situation 
provides a considerable margin of 
safety. 

The ability to perform a lensecto- 
my-vitrectomy in rabbit eyes with 
experimental protein-induced uveitis 
allows us to examine the effect of this 
procedure on the induction and recur- 
rence of experimental uveitis. Subse- 
quent reports in this series will 
explore the effects of this surgical 
procedure on such aspects of uveitis. 


This investigation was supported in part by 
grant G 606 from Fight for Sight, Inc, New 
York. 


References 


1. Diamond JG, Kapian HJ: Lensectomy- 
vitrectomy for cataracta eomplicata secondary to 
uveitis. Arch Ophthalmol96:1798-1804, 1978. 

2. Praeger, DL, Sehneider HA, Sakowski AD, 
et al: Kelman procedure in the treatment of 
complicated cataract of the uveitis of Still’s 
disease. Trans Ophthalmol Soc UK 96:168-172, 
1976. 

3. Ridley H: Cataract surgery in chronic uvei- 
tis. Trans Ophthalmol Soc UK 85:519-525, 1965. 

4. Gamble CN, Aronson SB, Brescia FB: 


Experimental uveitis: II. The pathogenesis of 


recurrent immunologic (Auer) uveitis. Arch 
Ophthalmol 84:331-341, 1930. 


Vitrectomy in Uveitis—Kaplag et al 339 


a 





3 
3 
€ 





* 
My 


arus 


Ps 


m » RN | ? 


Yy 


= 


oe mek A he 


€ 
z^ 


wx "T »* X^ 
k POMIT 


DU gem 


my : he Pe "a WM TTP ae SERIA 5 pow L ail 
4 ~ NX ‘ " ^ / p À 43 | 


T 
" 


^ 


IUE OWN 


Echothiophate Cataracts in Monkeys 


Electron Microscopy and Microradiography 


Bo Philipson, MD; Paul L. Kaufman, MD; Per Fagerholm, MD; Uno Axelsson, MD; Ernst H. Bárány, MD 


* Anterior and posterior subcapsular 
cataracts were induced in cynomolgus 
monkeys by topical treatment with echo- 
thiophate iodide. The lenses were then 
studied by light and electron microscopy 
and by quantitative microradiography. 
Microradiography revealed foci of swollen 
lens fibers and reduced protein concen- 
tration in the anterior-most and posterior- 
most 0.3 mm of cortex. By electron 
microscopy, focal areas of the lens 
epithelium and the anterior and posterior 
subcapsular cortex demonstrated en- 
larged intercellular spaces containing cell 
membrane fragments and amorphous ma- 
terial. The cortical abnormalities were 
most frequent at or near the lens sutures. 
The microradiographic and electron 
microscopic abnormalities in the cortex 
corresponded in location, distribution, 
and optical properties to the vacuoles and 
solid-appearing opacities seen biomi- 
croscopically in vivo. The mechanism for 
the increased hydration of the lens 
caused by cholinesterase inhibitors re- 
mains unknown. 

(Arch Ophthalmol 97:340-346, 1979) 


Topical application of long-acting 
cholinesterase inhibitors may in- 
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posterior subcapsular (PSC) cataracts 
in human eyes.'* Topically applied 
echothiophate iodide consistently in- 
duces similar cataracts in vervet^* and 
eynomolgus** monkeys. 

We report here electron microscopic 
and microradiographic studies of 
echothiophate-induced cataracts in 
cynomolgus monkeys. 


MATERIALS AND METHODS 


Three young cynomolgus monkeys (Ma- 
caca. fascicularis) were studied. Monkeys 
110 and 225 (body weight for each, 2.0 kg), 
with previously untouched eyes and biomi- 
croscopically clear lenses, had one eye 
treated topically with echothiophate and 
the other with a control solution (diluent)* 
devoid of echothiophate twice daily on 
weekdays and once daily on weekends. 
Both eyes were studied. Monkey 280 (body 
weight, 2.1 kg) hac undergone total iris 
removal bilaterally." Both lenses were 
clear 2% months postoperatively, when 
topical treatment was begun in one eye 
with echothiophate and in the other with 
echothiophate and atropine sulfate. The 
eye treated with echothiophate only was 
studied. The method, dosage, and duration 
of topical treatment, and the slit-lamp 
appearance of the lenses of these eyes have 
been described,** and are summarized in 
Fig 1. 

After enucleation in vivo (monkey 280) 
or immediately after death (monkeys 110 
and 225, killed with intracardiac pentobar- 
bital sodium), the eye was opened equato- 
rially. Under an operating microscope, the 
zonule was cut all around, taking care not 
to touch lens or ciliary processes. The lens 
was carefully lifted free with a glass rod 
and a metal ring and immediately 
processed for either quantitative microra- 
diography or light and transmission elec- 
tron microscopy. 

For quantitative microradiography, the 
lenses were frozen, freeze-sectioned into 


10- to 20-u-thick sections, freeze-dried, and 
exposed to soft x-rays." The microradio- 
graphs thus obtained were evaluated 
densitometrically to determine the dry 
weight within different regions of the 
lens." 

For light and transmission electron 
microscopy, the whole lens was fixed in 4% 
phosphate-buffered (pH 7.4) glutaralde- 
hyde for 30 minutes. Pyramidal wedges 
having their bases (1 x 1x 1 mm) at the 
lens surface and their apices 1 mm deep in 
the cortex were then cut from different 
regions with a razor blade knife. The 
wedges were fixed in glutaraldehyde for 
another 30 minutes. Some wedges were 
then embedded in paraffin, sectioned, and 
stained with hematoxylin and eosin for 
light mieroscopy. Other wedges were post- 
fixed in 1% osmium tetroxide, stained with 
uranyl acetate, dehydrated in graded etha- 
nols, embedded in epoxy resin, and sliced 
into ultra-thin sections for transmission 
electron microscopy. 


RESULTS 
Biomicroscopy 


The two diluent-treated lenses re- 
mained clear. The three echothio- 
phate-treated lenses all developed 
ASC and PSC cataracts. Two days 
before enucleation, the PSC cataracts 
consisted of a radial pattern of small 
vacuoles and/or solid-appearing opaci- 
ties that were most prominent in the 
central PSC region and especially 
along suture lines. The ASC cataracts 
consisted of a radial pattern of small 
vacuoles and/or solid-appearipg opaci- 
ties, most of which were concentrated 
centrally; the involvement along su- 
ture lines was much less apparent 
than posteriorly. The PSC opacities 
were more pronounced than the ASC 
opacities in all three echothiophate- 
treated eyes. The slit-lamp photo- 


Echothiophate Cataracts—Philipson et al 








® 
A 
P 
500 ¥ E 
p.200 $ 400 ^ = 
= - 3 c aa 
= = = B 
g 150 E E 300 (B Echothiophate 3 Ne 
2 © 9 lodide 2.596 t P 
9 Ld b: = 
g t = ODiluent, g = 
S 100 = 2 200 NoCateract < z3 
S 2 $ »s 
= ®Diluent, £ sh 
© 50 No Cataract W100 3 
d (DEchothiophate lodide 0.5% A 
Monkey 110 » 
Monkey 225 T. 
0 35 70 105 140 175 0 k 
Days 
i 
> 204 Ọ D D | 
3 ES PV PV PV PV PV PV ” 
A A 
i 
s 150 c3 i i i l | | 0 2 
=~ c 
E E 
2 T E 
s 100 E 20 E 
= (DEchothiophate lodide 0.5%, 9 
£ Aniridic = 
© 50 10 
o 
a 
Monkey 280 
0 
Ab — 
9 35 70 105 140 175 210 245 
Days 
Fig 1.—Echothiophate cataractogenesis in cynomolgus monkeys. Abscissa, days after starting topical 
treatment. Ordinates, echothiophate iodide dose indicated on left ordinate given in volume cf control 
solution (diluent) indicated on right ordinate. Opposite eyes of monkeys 110 and 225 received same volume 
cf diluent containing sodium chloride in place of echothiophate iodide. R, right eye; L, left eye; y , slit-amp | 
examination; P, posterior subcapsular opacities; A, anterior subcapsular opacities; V, vacuoles; +, c 
questionable opacities; C, clear lens; E, enucleated for this study; K, killed for this study. Monkey 280 had A 
undergone total iris removal” 73 days before topical treatment was started. All lenses were clear to careful x 
slit-lamp examination (through widely dilated pupils in monkeys 110 and 225) by two ophthalmologists = 
(P.L.K. and U.A.) just before starting topical treatment. E 
graphic appearance of these cataracts Fig 2.—Microradiograph of 10-u-thick section from anterior cortex of diluent-treated lens a 
at the time of enucleation is approxi- from monkey 110. Note even x-ray absorption, corresponding to even distribution of 


mated by Fig 2D, 3A, 5 A. 5B. and 6 protein. Lens epithelium (E) is seen at lens surface. Lens capsule lost during section- 
i 4 ing. 





from one previously published article* 
and by Fig 2E and 2G from anoth- 
er.* 


Microradiography 


In the diluent-treated lens of mon- 
key 110, ir any one area the lens fibers 
were of similar size and the distribu- 
tion of dry material was very even 
(Fig 2). There was a gradual increase 
in the concentration of dry material 
from the anterior and posterior sur- 
faces toward the center of the lens 
(Fig 3). The findings were thus simi- 
lar to those in transparent human 
lenses." 

In the echothiophate-treated lens, 
in some areas of the anterior or poste- 
rior 0.3 mm of cortex many lens fibers 
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Fig 3.—Distribution of protein in anterior and posterior cortex of diluent-treated (open 
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ments were made along lines parallel and close to lens axis. 
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Fig 4.—Microradiograph of 10-j-thick section from anterior cortex of echothiophate- 
treated lens from monkey 110. Note uneven x-ray absorption in most peripheral zone of 
cortex (left side of section). Lens capsule (LC) indicated by arrow. 


Fig 5.—Microradiograph of 10-u-thick section from posterior cortex of echothiophate- 
treated lens from monkey 110. Dark spaces (S) just beneath capsule (LC) and within 
outer cortex represent areas of extremely low concentrations of dry material. Larger 
spaces had probably been seen as vacuoles biomicroscopically in vivo; smaller spaces 
had probably been seen as solid opacities. 
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were greatly enlarged and the concen- 
tration of dry material was reduced 
(Fig 3 and 4). Areas with extremely 
low concentrations of dry material 
appeared as nearly empty spaces, 
ranging in diameter from 10 to 30 pu 
(Fig 5). The cortical abnormalities 
were more frequent and more pro- 
nounced posteriorly and axially than 
anteriorly and peripherally. The equa- 
torial region appeared entirely nor- 
mal. No abnormalities were seen 
deeper than 0.3 mm into the cortex 
(Fig 3 and 4). 


Light and Electron Microscopy 


In monkeys 225 and 280, the capsule 
appeared normal in both echothio- 
phate-treated lenses and the diluent- 
treated lens. 

The epithelium of the echothio- 
phate-treated lens from monkey 280 
appeared normal (Fig 6). In the 
central region of the echothiophate- 
treated lens from monkey 225, the 
intercellular spaces were greatly en- 
larged (Fig 7), and some contained 
fragments of cell membrane-like ma- 
terial. 

The anterior and posterior cortex of 
the diluent-treated lens appeared nor- 
mal. 

In focal areas of the anterior and 
posterior cortex of the echothiophate- 
treated lenses, the intercellular spaces 
were greatly enlarged (Fig 8 and 9). 
Cell membrane fragments and amor- 
phous material (probably protein) 
were present within the enlarged 
spaces. Enlarged spaces were especial- 
ly frequent near suture lines. The 
abnormalities were more frequent 
and severe axially than equatorially, 
and more frequent and severe in the 
PSC than in the ASC region. 


COMMENT 


Quantitative microradiography per- 
mits determination of the dry weight 
of lens volumes that are approximate- 
ly 10 cu y to an accuracy of 5 x 10°" g 
(ie, approximately 5% accuracy on a 
subeellular level).'* Since protein con- 
stitutes 92% to 96% of the dry mass of 
the lens,' and since the refractive 
index is a linear function of the 
protein concentration,“ quantitative 
microradiography permits determina- 
tion of both protein concentration and 
refractive index with high accuracy 
within small (subeellular) volumes of 
the lens.^ Variations in refractive 
index within the lens constitute the 
physical basis of opacities.'? Thus, the 
absence of steep and irregular 
changes in protein distribution is 
essential to limit fluctuation in refrac- 
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Fig 6.—Electron micrograph shows central epithelium of echothioph 


spaces, cell membranes, and mitochondria (M) appear normal. Rough endoplasmic reticulum (R) is prominent, 
indicating high metabolic activity. LC, lens capsule. 
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* Fig 7.—Electron micrograph shows central epithelium of echothiophate-treated lens from monkey 225. Portions of intercellular 


spaces (S) are greatly enlarged and contain membrane-like material. LC, lens capsule. 
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Fig 8.—Light micrograph of posterior subcapsular region of echothiophate-treated lens 
from monkey 225. Large vacuoles (S) are visible in subcapsular cortex. LC, lens capsule 
(hematoxylin-eosin). 


tive index and to mairtain lens trans- 
parency. 

The location and distribution of the 
microradiographie abnormalities cor- 
responded closely to those of the 
opacities observed clinically in these 
and other echothiophate-treated mon- 
key eyes. The dark spaces seen 
microradiographically appeared emp- 
ty but actually represented areas in 
which the protein concentration was 
reduced by 30% to 70%. The larger 
spaces had probably been seen as 
vacuoles biomicroscopically in vivo; 
aggregates of smaller spaces had 
probably been seen as solid opacities. 
The presence of enlarged lens fibers 
with reduced proteir concentration 
suggests that water had entered the 
fibers, causing them te swell. 

Using electron microscopy, we not- 
ed enlarged intercellular spaces in the 
epithelium (one of two echothiophate- 
treated lenses studied) and outer 


Fig €.—Electron micrograph of posterior subcapsular region of echothiophate-treated lens from monkey 225. Intercellular 
spaces (S) between lens fibers are enlarged and often contain protein-like material. LC, lens capsule. 
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cortex (both  echothiophate-treated 
lenses studied), and cell membrane 
fragments and proteinaceous material 
in the enlarged spaces. These find- 
ings,.along with the microradiograph- 
ie observations, are consistent with 
inereased hydration of the lens and 
rupture of epithelial cells and lens 
fibers. The prevalence of the enlarged 
intercellular spaces along the suture 
lines might be explained by retraction 
of the ends of the long lens fibers, due 
to shrinkage and rounding up of the 
fibers as they swell. We do not know if 
the cortical changes are secondary to 
epithelial damage and dysfunction, or 
if both have a common cause. 

Light and electron microscopy 
showed that the epithelium of the 
echothiophate-treated lens from mon- 
key 280 was normal after 215 days of 
echothiophate iodide treatment (63 ug 
twice daily), while the epithelium of 
the echothiophate-treated lens from 
monkey 225 appeared distinctly ab- 
normal after 53 days of echothiophate 
iodide treatment (250 ug twice daily). 
Possible explanations for the differ- 
ence are that (1) the lower echothio- 
phate dose in monkey 280 was not 
sufficient, despite the longer treat- 
ment duration, to cause demonstrable 
damage to the epithelium, and (2) 
epithelial abnormalities had been 
present in monkey 280 earlier in the 
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treatment course but had regressed to 
an unresolvable level by the time of 
enucleation. Biomicroscopic regres- 
sion of echothiophate-induced cortical 
opacities despite continued echothio- 
phate treatment has been observed in 
both human"? and cynomolgus’ lenses, 
and was striking in this monkey." 

Acetylcholinesterase is present in 
calf," rabbit," and human*'* lens 
capsule/epithelium preparations; the 
cortex and nucleus do not contain the 
enzyme." Echothiophate applied 
topically to the eye in vivo completely 
inhibits acetylcholinesterase activity 
in rabbit and human lens capsule/ 
epithelium,’ and physostigmine abol- 
ishes the acetylcholinesterase activity 
of calf lenses in vitro.'^ 

Michon and Kinoshita observed that 
high concentrations of demecarium 
bromide and echothiophate caused 
increased hydration, altered cation 
balance, and ASC (demecarium) or 
PSC (echothiophate) vacuoles in cul- 
tured rabbit lenses.'" Increased efflux 
of rubidium 86 from the lens, inter- 
preted by these authors as increased 
lens permeability, preceded the gain 
in lens water, and was noted even 
when the water gain was prevented 
by a hyperosmotic environment.” Cat- 
ion transport as judged by the ability 
of the lens to accumulate rubidium 86 
was normal." These investigators 
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suggest that the alteration in lens 
permeability is a primary effect of the 
drugs and that this increased permea- 
bility initiates the shift of lens 
cations, the gain in lens water, and the 
appearance of subcapsular vacuoles.’ 
Changes in the concentration of lens 
metabolites and oxygen consumption 
have also been observed after in vivo 
and in vitro treatment with cholines- 
terase inhibitors." 

Despite these in vitro findings, the 
mechanism by which cholinesterase 
inhibitors cause cataracts in vivo 
remains unknown. 


This investigation was supported by grants 
12X-4204 and 60F-3653 from the Swedish Medical 
Research Council and by US Public Health 
Service grants EY 00231, 5 S01 RR 05435, and 1 
F03 EY 55678. 

Ingrid Hjelm, Ella-Cari Enqvist, Lena Carls- 
son, Ann-Marie Wenker, Arne Brostróm, Ake 
Fondelius, and Jan Melander handled the 
conscious monkeys. Christina Lindquist pro- 
cessed the tissue. 


Key Words.—Cataract; cholinesterase inhib- 
itors; crystalline lens; echothiophate iodide; 
monkey eye; quantitative microradiogra- 
phy. 


Nonproprietary Name and 
Trademarks of Drug 


Echothiophate iodide—Echodide, Phospho- 
line Iodide. 


after discontinuance of echothiophate (Phospho- 
line Iodide) therapy. Acta Ophthalmol 47:1049- 
1056, 1969. 

16. Michon J Jr, Kinoshita JH: Cholinesterase 
in the lens. Arch Ophthalmol 77:804-808, 1967. 

17. Furman M, Lazar M, Leopold IH: Cholines- 
terase isoenzymes in rabbit ocular tissue homog- 
enates. Doc Ophthalmol 26:185-191, 1969. 

18. Leopold IH, Furman M: Cholinesterase 
isoenzymes in human ocular tissue homogenates. 
Am J Ophthalmol 12:460-463, 1971. 

19. Michon J Jr, Kinoshita JH: Experimental 
miotie cataract: I. Effects of miotics on lens 
structure, cation content, and hydration. Arch 
Ophthalmol 79:79-86, 1968. 

20. Michon J Jr, Kinoshita JH: Experimental 
miotie cataract: II. Permeability, cation trans- 
port, and intermediary metabolism. Arch Oph- 
thalmol 79:611-616, 1968. 

21. Müller HK, Kleifeld O, Hockwin O, et al: 
Der Einfluss von Pilocarpin und Mintacol auf den 
Stoffwechsel der Linse. Ber Dtsch Ophthalmol 
Ges 60:115-120, 1956. 

22. Härkönen M, Tarkkanen A: Effect of Phos- 
pholine Iodide on energy metabolities of the 
rabbit lens. Exp Eye Res 10:1-7, 1970. 


Echothiophate Cataracts—Philipsen et al 


r^ 






















Worth Four Dot Near Test No. 250 
Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for 
greater accuracy at near. Operates on 2 "D" 
batteries (not incl.). Equipped with hanging hook. 


Allen Lorgnette Pinhole Occluder 
Trotter Modified No. 200 


Held by patient — leaves your hands free! For any 
age. Even children catch on quickly. Very difficult 
for patient to "cheat" when using. Attached 
multiple pinhole flips down easily. Made of high 
impact, blacklinen phenolic. Virtually indestructible. 









Make testing 
easier and more 
accurate than ever... 


DA-LAUR 
Ophthalmic 
Testing Aids. 





1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 
felt screen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
system permits 18" vertical adjustment with 
fingertip pressure. Stays put wherever you let go. 
* 5,10, 15 and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 








Opticokinetic Drums 


No. 300 

Professional quality, lightweight, ball bearing drum 
which spins effortlessly at a flick of the thumb. 
Quarter-inch recess keeps drum body neat and 
clean in normal office use. Comfort-grip handle of 
enameled hard wood with hang-up hook. 


No. 301, Pediatric Model 
Same as No. 300, except features lively, full-color, 















































cartoon animal characters to hold the youngster's black thread. 
"e. E attention. * Generous supply of printed recording charts 
No. 303 included. 


e 1-1/2 and 2 meter screens available on 
special order. 


Same as Style 300, except for smaller size, which 
fits in medical bag. 





For full details and complete line catalog, write or phone: 


Gi) DA: -LAUR INCORPORATED 


Dept. A., 140 Crescent Road eNeedham Heights, Mass. 02194 (617) 444-3690 
Designed by Ophthalmologists for Ophthalmologists & 


348 


THE EYE RESEARCH INSTITUTE OF RETINA FOUNDATION AND 
POSTGRADUATE MEDICAL INSTITUTE ANNOUNCE. 


1979 
SPRING TRISYMPOSIA 
BOSTON 


7th PHOTOCOAGULATION COURSE 
J. Wallace McMeel, M.D., Chairman 
April 528; 74979 


14th RETINAL DETACHMENT COURSE 
Ronald C. Pruett, M.D., Chairman 
i 1$ 19; 20, 1979 


6th VITREOUS SURGERY COURSE 
H. MacKenzie Freeman, M.D., 
Co-Chairman 
Felipe I. Tolentino, M.D., Co-Chairman 
June E 2 1979 


LIMITED REGISTRATION- ALL COURSES 
CREDIT: CATEGORY I, A.M.A. PHYSICIAN’S RECOGNITION AWARD 


INQUIRIES: H. MacKen Pia , M. 
Contin ne Educ ED. epar 


E. 

artm 
Eye Research In ient of Retina "Fo undation 
100 a ie es River Plaza 
Boston, MA 02114 





VR or 
' 


à -— e rea na 
wi he Pee A 


tii iow, “ven 
with all the ocular 
decongestants around, 
you ofily had two 
choices. 


Your choice of decongestant has been limited to one with "prescription potency" or a weaker OTC 
counterpart. Either way, your red-eyed patient was faced with the potential of "too much or too little" 
in terms of both effectiveness and comfort. 





9 e ew vasociear potency and effec- 
OW, New Vasocl d eff 
choice iS tiveness. With the highest potency OTC 
5 naphazoline HCI available, VasoClear reduces 
clear with redness and relieves irritation faster and more 

«d effectively than less potent compounds. 

NEW VasoC leor And the unique Lipiden™ polymeric system 
enhances VasoClear contact with ocular surfaces, 
O O ^) o na phazol ine H CI S VasoClear performs like higher concentration 
: x decongestants. 
B EB E TM o 

with Lipiden"polymeric 


In a recent clinical study of 28 patients 
system i VasoClear has been demonstrated 








os! clinically superior to other OTC and 
STERILE equivalent to prescription decongestants tested 
NDC 0058 -2890-15 in relief of palpebral and bulbar erythema and 


edema* ~ 


VasoClear rapidly relieves red, uncomfortable 
eyes due to allergies, dust, wind, swimming and 
eye strain. And it provides welcome comfort 
after contact lens removal. 








- . | 
= * Data on file, Cooper Vision 
| STERILE 
1 NDC 0056289015 
^ "o 
A ‘ 
Vaso @/ea? 9-5 fl oz (15 m) 
E EYE DROPS ; Tv 
E 05 fi oz (15 a) ed 
e e 


350 


IM^ 55 EERE TETUA UTR was aos! ae ete - eS i) a Ss Lr di FM 


Ike 
xa 





T 


- 


2 LR 





Clea New VasoClear provides patient comfort 
eee ne hun e "Yo; since it does not compromise tear film integrity. 
The unique Lipiden™ polymeric system in 1 


id, dem gestant dioseor 


er^ m  Nonbuffered, VasoClear readily adjusts to the pH 

of t he Li iden of normal tears since it does not compete with 
s the normal tear buffering system. VosoClear 
| avoids the discomfort sometimes associated 

O meric with decongestants containing buffers such as 


those in Prefrin, Albalon, Deges: 2, Naphcon and - 


Syst em à Visine. VasoClear with the Lipiden" polymeric 


system soothes, comforts and lubricates irritated 
ocular tissues. 
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4 
Comparative effect on TBUT of selected OTC decongestants* DISRUPTED TEAR FILM i 
$c j 
V V VasoClear LIPID : 
140% m Visine j 
CJ Prefrin AQUEOUS — 
130% E. 
4 
120% MUCIN 
CORNEAL 
110% EPITHELIUM 
l 
100% 
STABILIZED TEAR FILM 
d BEDEUTEN : 
80% ; 
70% 
60% à 
50* | 
A 
40% " 
" 
30% * 
Drug 10 20 30 40 50 €0 € LIPIDEN POLYMERIC SYSTEM J 
Instilled Time (minutes) i | 
Study performed by Michael A. Lemp, M.D.; data on file at Cooper Vision | 
2 s à 1 
Reduced side effects with VasoClear. VasoClear is more economical for 4 
The lower concentration of naphazoline in patients than are prescription decongestants. | $ 
VasoClear reduces the potential for rebound And the high degree of effectiveness and ; 
irritatio™associated with higher concentration enhanced ocular contact with VasoClear permit — - 
prescription products. And because VasoClear is patients to get relief with a minimum of instilla- 1 
nonviscous, it doesn't blur vision or leave a tions. One or two drops in each eye two or three 1 
sticky, gummy residue on lids. times daily is usually all that's required for e - 
soothing relief. 4 


M The only OTC decongestant with 0.02% 
EW Vaso leor naphazoline HCl and the unique Lipiden" — > 
polymeric system. ..for optimum effectiveness 
and maximum patient comfort. 


*Data on file, Cooper Vision 
SMITH, MILLER & PATCH 
Division of Cooper Vision P.R., Inc. 
San German, Puerto Rico 00753 
B 
© Smith, Miller G Patch 1979 78-0064 
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ANTERIOR AND POSTERIOR 


INTRAOCULAR MICROSURGERY COURSES 


FEATURING THE S.1.T.E. INSTRUMENT 


Sponsored by 
The Retina Service of 
The Wills Eye Hospital and Reserve Institute, 


Thomas Jefferson University Medical Center, Philadelphia, PA. 


Faculty Guest Faculty 
William H. Annesley, M.D. Robert Lewandowski, M.D. 
Jay L. Federman, M.D. Donelson R. Manley, M.D. 
P. Robb McDonald, M.D. William H. Ross, M.D. 

Lov K. Sarin, M.D. M. Madison Slusher, M.D. 
Jerry A. Shields, M.D. Harold Weiss, M.D. 
William S. Tasman, M.D. Joseph Calhoun, M.D. 


Anthony Caputo, M.D. 
Guy Chan, M.D. 

Malvin Dougherty, M.D. 
Brian Leonard, M.D. 


WHEN: Weekend Courses remaining for 1979: March 24 & 25 


WHERE: THE WEEKEND COURSE WILL BE OFFERED IN PHILADELPHIA AT THE WILLS EYE HOSPITAL ON A FOUR 
TIMES A YEAR BASIS. 


REGISTRATION FEE: $350 (Checks payable to Retinal Course Account) 


LIMITED ENROLLMENT: 20 Participants-Registration Fee must be paid 30 days prior to the course. 


THE AGENDA: 


REGISTRATION: 


HIGHLIGHTING THE ONE-INCISION, ONE-INSTRUMENT TECHNIQUE FEATURING THE S.I.T.E. 
INSTRUMENT. Instruction will emphasize: basic surgical techniques, selected indications, results, 
complications and management of complications. A segment of the course will emphasize the | ~ 
operation, functions and maintenance of the S.l. T.E. Instrument itself. Instructional methods 
included: Videotape, didactic lectures, live demonstration, animal surgery and discussion 
periods. 


For detailed information, call: 


Jay L. Federman, M.D., Course Director 

Retinal Services, Wills Eye Hospital 

1601 Spring Garden Street 

Philadelphia, PA 19106 d 


Or Call: (215) 972-6359 


TEAM ORIENTATION IS AVAILABLE FREE OF CHARGE. A special in-service program will be provided 
for one of your auxiliary operating room personnel so that he or she is also familiar with the 
various surgical procedures and the ease of care and maintenance of the modular design S.I.T.E. 
Instrument. 
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Calendar of Events 





1979 


February 


Washington State Academy of Ophthalmology, 
Seattle, Feb 1-3. 

Midwinter Meeting of the Colorado Ophthalmo- 
logical Society, Steamboat Springs, Colo, Feb 
3-7. 

Diagnosis and Management of the Office 
Patient, Princess Hotel, Hamilton, Bermuda, 
Feb 3-8. 

Glaucoma Symposium, Eye Foundation of 
America, New Orleans, Feb 9-10. 

Course on Corneal and External Diseases, 
University of California, San Francisco, Feb 
15-16. 

Latin American Council on Strabismus, Medel- 
lin, Colombia, Feb 16-20. 

Current Concepts in Ophthalmology, Cerromar 
Beach Hotel, Puerto Rico, Feb 19-23. 

Rocky Mountain Neuro-ophthalmology Course, 
Jackson Hole, Wyo, Feb 21-23. 

Pan-American Congress of Ophthalmology, 
Miami Beach, Feb 23-March 3. 


March 


Optifair, New York Hilton, New York, March 
19-21. 

Selected Topics in Ophthalmology, Savannah 
Inn and Country Club, Savannah, Ga, March 
26-28. 

Pittsburgh Ophthalmological Society, Pitts- 
burgh Hilton, March 30-31. 

Alumni Day, University of Chicago, March 30- 
April 1. 

Symposium on Wound Healing of the Eye, 
Tubingen, Germany, March 30-April 1. 

New Orleans Academy, Symposium on Cornea, 
Hyatt Regency, March 31-April 4. 


April 


Echography Course, lowa City, April 4-11. 

Computers in Ophthalmology, Washington Uni- 
versity, St Louis, April 5-6. 

Practical Visual Electrodiagnosis, Methodist 
Hospital, Houston, April 7-8. 

US Intraocular Lens Symposium, Century Plaza 
Hotel, Los Angeles, April 8-11. 

Postgraduate Seminar and Jules Stein Lecture, 
UCLA, Los Angeles, April 19-20. 

Contact Lens Conference, Park Plaza Hotel, 
Toronto, April 20-21. 


May 


International Congress on Intraocular Implants, 
Paris, May 2-5. 

New Orleans Spring Fiesta Ophthalmic Micro- 
surgery Seminar, New Orleans, May 3-5. 

Clinical Day (Plastic Surgery), University of 
Western Ontario, London, Ontario, Canada, 
May 4. 

French Ophthalmological Society, Paris, May 
6-10. 

Ophthalmology Conference, University of Michi- 
gan, Ann Arbor, May 10-11. 

Neuro-ophthalmologic Aspects of the Orbit and 
Cavernous Sinus, Kingston, Ontario, Canada, 
May 10-12. 
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Symposiumæn Glaucoma Surgery, Detroit Plaza 
Hotel, May 17-18. 

Seventh Nemæ Surgical Dissection Course, New 
York Medical College, May 20-22. 

Pacific Coast Oto-Ophthalmology Society, Men- 
terey, Calif May 22-24. 

Internationa! Congress on Contact Lenses, 
Madrid, May 22-24. 


June 


American Association for Pediatric Ophthalmol- 
ogy and Strabismus, Four Seasons Hotel, 
Toronto, June 3-6. 

Internationai Society Clinical Electrophysiology 
of Vision, Friedrichroda, German Democratic 
Republic, dune 5-10. 

Contact Lens Conference of Wills Eye Hospital, 
Atlantic City, NJ, June 7-9. 

Highlights cf Modern Ophthalmology, Pacific 
Medical Center, San Francisco, June 14-16. 
Ophthalmology Reunion, VA Medical Center, 

Tuskegee..Ala, June 21. 

Internationa Congress on Phakoemulsification 
and Cataract Methodology, Rio de Janeiro, 
June 27-29 


September 


International Orthoptic Congress, Berne, Swit- 
zerland, Sept 4-6. 

InternationaliLens Implant Course, Sliuskil, The 
Netherlancs, Sept 5-6. 


October 


International Retina Symposium, lowa City, Oct 
4-6. 


November 


American Academy of Ophthalmology, San 
Francisco, Nov 4-8. 


1980 


April 


International Symposium on Herpetic Eye 
Diseases, Beeiburg, Germany, April 16-18. 
European Oghthalmological Congress, Brigh- 

ton, Englarz, April 21-25. 


June 


Symposium an Plastic and Reconstructive 
Surgery, Menhattan Eye, Ear, and Throat 
Hospital, Jure 18-21. 

Diagnosis ane Management of Retinal Vascular 
and Macul-* Disorders, Sun Valley, Idaho, 
June 25-Julw 1. 


October 


Royal Australian College of Ophthalmologists, 
Sydney, New South Wales, Oct 7-9. 

American Academy of Ophthalmology, New 
Orleans, Oct 14-17. 
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Research Award.—The Research to 
Prevent Blindness Trustees Award 
was presented to Robert Machemer, 
MD, professor and chairman of the 
Department of Ophthalmology, Duke 
University, at the meeting of the 
American Academy of Ophthalmology 
in Kansas City, Oct 22, 1978. Dr 
Machemer received the award for his 
pioneering work in the field of vitrec- 
tomy. 


à 
ys 
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Ophthalmology Course.—An ophthal- 
mology course entitled "Clinical Fo- 
cus" will be held on Jan 14-21, 1979, in 
Mt Mansfield, Vt. The guest speakers 
will be Drs Charles K. Beyer, Robert 
Reinecke, Jerry Shields, Stephen Tro- 
kel, and W. A. J. van Heuven. For fur- 
ther information contact the Office of 
Graduate and Continuing Education, 
State University of New York, Up- 
state Medical Center, 750 E Adams St, 
Syracuse, NY 13210. 


Conference on the Office Patient.— A 
conference on the diagnosis and 
management of the office patient will 
be held at the Southampton Princess 
Hotel in Hamilton, Bermuda, Feb 5-8, 
1979. For further information contact 
Dr Antonio C. deLeon, Jr, Assistant 
Dean, Continuing Education, George- 
town University School of Medicine, 
Room 412 Kober-Cogan, 3800 Res- 
ervoir Rd, NW, Washington, DC 
20007. 


Project Awards.—Fight for Sight, 
Inc, announces that the closing date 
| for applications for the organization's 
Ps 1979-1980 awards is March 1, 1979. 
- fight for Sight will continue its policy 
f of encouraging young investigators, 
so that they may have an opportunity 
to pursue a career in vision research. 
= It will give priority support to pilot 
' * projects with the view that, if promis- 
ing, the investigator may obtain more 
substantial assistance from other 
sources. 

* The first recipient of the Hermann 

M. Burian Memorial Award was Emil- 

io Campos, MD, of the Department of 
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Ophthalmology, Louisiana State Uni- 
versity, New Orleans, for the project 
entitled "Study of Retinal Interaction 
in Amblyopic Subjects.” Last year 
Fight for Sight approved and funded 
63 awards. For further information 
contact Fight for Sight, Ine (National 
Council to Combat Blindness, Inc), 41 
W 57th St, New York, NY 10019. 


Alumni Day.—The Department of 
Ophthalmology of the University of 
Chicago will hold its Annual Alumni 
Day on March 7, 1979. The guest 
speaker will be Albert Potts, MD, of 
the University of Louisville. For 
further information contact Mrs Ka- 
rin Cassel, Department of Ophthal- 
mology, 950 E 59th St, Chicago, IL 
60637. 


Neuro-ophthalmology Course.—The 
Fifth Annual Rocky Mountain Neuro- 


- ophthalmology Course will be held at 


Snow King Inn in Jackson Hole/Teton 
Village, Wyo, Feb 21-23. For further 
information contact the University of 
New Mexico, Office of Continuing 
Medical Education, Building M-2, Al- 
buquerque, NM 87131. 


Oregon Ophthalmologists.—The Ore- 
gon Academy of Ophthalmology will 
hold its 38th Annual Postgraduate 
Convention on March 16-17 at the 
Sheraton-Portland in Lloyd Center, 
Portland. The principal speakers will 
be Drs Herschell H. Boyd, Henry M. 
Clayman, Robert C. Drews, and Ken- 
neth J. Hoffer. For further informa- 
tion please contact Miss Rebecca 
Tarshis, 918 NE 44th Ave, Portland, 
OR 97213. 


Ophthalmology Topics.—A program 
on "Selected Topics in Ophthalmolo- 
gy" will be held at the Savannah Inn 
and Country Club on March 26-28, 
1979. Guest speakers will be Drs Fred- 
erick C. Blodi, Bruce Spivey, and 
Bradley Straatsma. There will also be 
a round table discussion on the "Cur- 
rent and Future Status of Ophthal- 


mology in the United States.” For fur- 
ther information contact the Division 
of Continuing Education, Medical Col- 
lege of Georgia, Augusta, GA 30901. 


Pittsburgh §Ophthalmelogists.—The 
Pittsburgh Ophthalmological Society 
will hold its annual meeting on March 
30-31 at the Pittsburgh Hilton Hotel. 
The faculty will include Drs Stephen 
Drance, J. Donald Gass, Norman 
Jaffe, and Eugene Helveston. For 
further information please contact Dr 
Franklin Cignetti, 2545 Mosside Blvd, 
Pittsburgh, PA 15146. 


French Congress.—The 85th Con- 
gress of the French Ophthalmological 
Society will be held in Paris on May 
6-10. The main theme, on the vitreous, 
will be presented by Professor Kloti. 
Other symposia will deal with ocular 
immunology, trauma to the anterior 
segment of the eye, and paraclinical 
examinations in neurophthalmology. 
For further information contact Pro- 
fessor P. Bee, CHU Toulouse Ran- 
gueil, Chemin du Vallon, 31054 Tou- 
louse, France. 


Surgery Symposium.—A Symposium 
on Glaucoma Surgery honoring H. 
Saul Sugar, MD, will be held at the 
Detroit Plaza Hotel, May 17-18, 1979. 
This symposium is sponsored by the 
Kresge Eye Institute of Wayne State — 
University. For further information 
contact the Division of Continuing 
Medical Education, Gordon H. Scott 
Hall of Basic Medical Sciences, 540 E 
Canfield Ave, Detroit, MI 48201. 


Anniversary Celebration.—The Wil- 
mer Institute-Retinal Vascular Cen- 
ter’s tenth anniversary celebration 
will be held at Sun Valley, Idaho, June 
25-July 1, 1980. The topic will be “A 
Decade of Progress in Diagnosis and 
Management of Retinal Vascular and 
Macular Disorders.” For further in- 
formation contact Dr Stuart L. Fine, 
The Wilmer Institute, The Johns 
Hopkins Hospital, Baltimore, MD 
21205. 
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- The EyeCumputerletsysube 
compl tely objectiv 
from first ey ? contact on. 
eT | 
SS 
us gis ET s ib : 
Using a subjective fitting technique with contact Loss its “ating quite a reputation 
new contact lens patients can be asking for smooth performance. Don't be surprised if | 
for trouble. Because it demands completely more patients ask for it by name. 4 
accurate responses during a confusing Call us toll free for informatior at 4 
new experience. 800-227-1914 or complete the coupon below. » 
The solution? The Eye Computer's / ERN » D 
objective cverrefraction. e EYE COInPUTER 
Even with a limited fitting set, you get Ne / | 1 
_a quick, objective measure of residual error dE — —— ——— — —— — — — 1 
| ANSAR EEES ES | 
on your most difficult patients. And fast Yes. Coherent | 4 
information on lens fit by antici- | want more facts on the Eye Computer. 4 
pating a power difference. My needs are: O Immediate O 3-6 months | 4 
Later, the Eye Computer lets O Reference | ü 
you verify dioptric power correction, Name | E 
and monitor changes in corneal Hospital/Clinic Lk e 
dioptric power, without visits | ; 
becoming a chore. Switched à ia | 
lenses can be instantly spotted p Cy | 3 
by rechecking overrefraction results. JE. 29 145—202 | 253 
The Dioptron® II Eye Telephone £7: Ee a NM 
Computer. As more people opt for am, onnl AO 2/79 J / 
» citongiic ohjecilve efc maauoctecd by Cona i. a a 
dig M. 
COMERENM 
MEDICAL DIVISION 
3210 Porter Drive, Palo Alto, CA 94304 
© Coherent 1979 - Phone: 415/493-2111 * 
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Designed expressly for measuring anterior chamber depth 
and axial length for lens power determination. 


2 Digital display 

a Solid state 

2 Resolution 0.1mm 

m Crystal-controlled timer 


2 High sensitivity circuit for 
eyes with high attenuation 


= Test block calibrators supplied 


= Output jack for attaching 
IZO calculator 


s DC—rechargeable—portable 
Ref: Canadian J. Ophthal. Oct., 1977. 
Mortimer, Cruikshanks, Trollope. 


Mfg. by: Radionics Medical Div. 
Montreal, Canada 


ECHO-OCULOMETER 
MODEL 3000 















Distributed by 


JEDIIIED INSTRUMENT COMPANY 


1430 Hanley Industrial Ct. * St. Louis, Mo. 63144 * (314) 968-0822 
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Measurement of erythema in human eyes 





naphazoline 0.05% 
antazoline 0.5% 


Zipalon 


tetrahydrozoline 0.1% ° 


aibalon È 


phenylephrine HCI 0.2% 


Aibalon® 


Erythema Draize Scale 0 = no erythema; 3 = moderate erythema 


AO +?) 430 
TIME (minutes) 


A instillation of ocular irritant 
w instillation of mecication 


BG) FMISUTES GF THE MUST POTENT 
WICULAR DECGMGESTANT YOU CAN PRESCRIBE 


This graph is a compilation of data taken from a aqueous-based decongestants tend to wash out 

double-blind study comparing Albalon® (napha- (sometimes even inducing iatrogenic dry eye), 

zoline HCI) with four similar products.’ It illustrates Albalon keeps on working. 

the superior vasoconstricting effect of Albalon Up to 190 eye-whitening minutes, in fact. 

on induced conjunctival irritation, even in the And with Albalon's "Rx only" status, you control 

face of repeated insult. your patient's Albalon while it controls ted, itchy, 
Why the Albalon superiority? It's in the irritated eyes. 

formulation. So prescribe Albalon with Liquifilm when next 
Napnazoline HCI 0.1% is a potent, effective you need a long-acting potent ocular 

decongestant and Liquifilm® (polyvinyl alcohol decongestant. 

1.476) prolongs drug contact time. So while REFERENCE: ‘Allergan Report Series No. 55. 


| ALBALUIN 


(naphozoline HCI 0.1%) 


INDICATIONS: For use as a topical ocular vasoconstrictor. CONTRAINDICATIONS: Hypersensitivity to a component of this medication; narrow-angle 
glaucoma; infants and children. WARNINGS: A severe hypertensive ctisis may ensue in patients under MAO inhibitor medication from use of a sympatho- 
mimetic drug. CNS depression leading to coma and marked reduction in body temperature«ay occur in children, especially infants. PRECAUTIONS: 
Use only with caution in the presence of hypertension, cardiac irregularities, hyperglycemia (diabetes), hyperthyroidism, and when other medications 
are being used. ADVERSE REACTIONS: Pupillary dilation with increase in intraocular pressure, systemic effects due to absorption (hypertension, cardiac 
megulantics, hyperglycemia). Drowsiness may be experienced in some patients. Coma may eccur in young children. DOSAGE AND ADMINISTRATION: 


One to two drops every three to four hours. 
AIlERGAN Irvine, California /Pointe Claire, PQ., Cgnada 
© 


© 1977 Alleraan Pharmaceuticals 40182 
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28th ANNUAL 

SYMPOSIUM ON 

MEDICAL AND SURGICAL 
DISEASES OF THE CORNEA 


March 31-April 4, 1979 e HYATT REGENCY NEW ORLEANS e NEW ORLEANS, LOUISIANA 


NEW ORLEANS 
. ACADEMY OF 
OPHTHALMOLOGY 





GUEST SPEAKERS 


JOSE |. BARRAQUER, M.D. DAN B. JONES, M.D. 
|. Refractive Keratoplasty: Indications, |. Bacterial and Fungal Keratitis 
Contraindications, Complications, and Results Il. Viral (excluding Herpes Simplex) and 


Il. Refractive Keratoplasty: Technics 
I|. Etiopathology and Surgery of the Pterygium 


PERRY S. BINDER, M.D. 
|. Corneal Graft Preservation 
Il. Update on Anatomy, Physiology and Wound 
Healing 
Ill. Orthokeratology 
JORGE N. BUXTON, M.D. 
|. Visual Rehabilitation Following Corneal Surgery. 
Rotating Autografts 
Il. Keratoconus 
kermokeratoplasty) 
Il. Special Problems: Flaps, Mooren's, and the 
"Triple" (simultaneous graft, cataract 
extraction and l.0.L.) 
MAX FINE, M.D. 
|. Modified Technics in 
Pseudophakia 
Il. Corneal Regrafts: Indications, Technics and 
Results 
Ill. Postoperative management of Corneal Grafts 


Surgery (including 


Aphakia and 


Chalmydial Keratitis 

lll. Marginal Infiltrative and Ulcerative Keratitis (to 
include corneal involvement in various lid 
diseases) 


PETER R. LAIBSON, M.D. 
|. The Dry Eye 
ll. Herpes Simplex Keratitis: Antiviral Therapy and 
Disciform Keratitis 
Ill. Corneal Dystrophy 


ANTHONY B. NESBURN, M.D. 
|. Herpes Simplex, Stromal Disease and Its 
Therapy 
Il. Recurrent Herpes: Etiology and Therapy 
Ill. Prolonged Wear Contact Lenses 


DAVID PATON, M.D. 
|. Penetrating — Keratoplasty—Indications and 
Technics 
ll. Keratoplasty for Failed Grafts 
Ill. Eccentric Tectonic Lamellar Grafts 


| FOR INFORMATION WRITE TO: 


RICHARD TROUTMAN, M.D. 
|. Refractive Keratoplasty 
ll. Effects of Disparate Sizec Graft to Recipient 
Opening 
Ill. Combined Keratoplasty Technics 


HYATT REGENCY NEW ORLEANS 
Registration—8:30 a.m., Saturday, March 31 
Pre-registration packets available 6:00-8:00 p.m. 
Fri., March 30 
SOCIAL EVENTS AND LADIES' TOURS PLANNED 


REGISTRATION FEE: $250.00 Practicing Ophthalmologists 
75.00 Residents Outside Louisiana $ 
Accompanied by letter of identification from Chief of Service 
CANCELLATION FEE: $25.00 after February 1, 1979 
Paula Di Leo Stephens, Exec. Sec. 
New Orleans Academy of Ophthalmology 
931 Canal St., Suite 517 
New Orleans, LA 70112 
90 EXHIBIT SPACES AVAILABLE 
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Correspondence 


Possible Pineal-Suprachiasmatic 
Clock Regulation of Development 
and Life Span 


To the Editor.-During the past few 
years, studies of the aging process 
have suggested that development and 
aging in higher organisms may be 
genetically encoded in the brain and 
controlled by a precisely scheduled 
timetable. Recent evidence from 
studies of the blind implies that the 
pineal organ, the suprachiasmatic nu- 
cleus (SCN), and their biologic clock 
may regulate this proeess. 

Data supporting this hypothesis 
come from a recent study of survivor- 
ship among the blind? Blind persons 
younger than age 25 with retrolental 
fibroplasia were found to have a 
significantly better ten-year survival 
rate (P — .05) than other blind per- 
sons younger than age 65. Many blind 
persons had a shorter life expectancy 
because of associated systemic dis- 
ease, such as diabetes. But even 
persons with affections of the cornea 
and myopia, which are two forms of 
blindness that have no significant 
association with systemic disease, did 
not have as high a survivorship rate as 
did the persons with retrolental fibro- 
plasia. 

The characteristic peculiar to retro- 
lental fibroplasia that seems to confer 
the high survivorship rate is the high 
incidence cf total blindness (no light 
perception). An individual study of 
retrolental fibroplasia in 926 school 
children revealed that 45% had no 
light perception (Elizabeth Hatfield, 
MPH, from the National Society to 
Prevent Blindness, oral communica- 
tion, June 1, 1978) This may be 
compared with 3.2% of all blind 
persons who are without light percep- 
tion.* 

The absence of light perception 
seems to slow the biologic clock asso- 
ciated with the pineal gland-SCN.* 
This clock is believed to regulate the 
mammalian circadian rhythms of 
body temperature, alertness, perform- 
ance, cortisol secretion, and urinary 
electrolytes. It is normally entrained 
to the 24,hour day by the action of the 
light-dark cycle on the clock's photore- 
ceptor, the eye.’ But in totally blind 
adults, the clock is "free running" and 
has a 25-hour cycle. 

The "free running" frequency may 
also serve to explain the effect of 
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blindness on human sexual develop- 
ment. Totally blind girls are known to 
undergo  menarche earlier than 
sighted ones and those blind girls with 
light perception. Animal studies im- 
ply that this is indeed a pineal effect 
on sexual development. The mecha- 
nism may be explained by postulating 
that in a child the "free running" 
frequency of the pineal-SCN clock is 
more than one cycle in 24 hours— 
perhaps one cycle in 23 hours—and 
slows with age. 

Definitive proof that the pineal- 
SCN clock regulates development and 
aging will, of course, be diffieult to 
obtain experimentally in man. But 
studies of other mammals may pro- 
vide new and interesting insights into 
this question. 

STEVEN LEHRER, MD 
Bronx, NY 


1. Timiras P: Biological perspectives on aging. 
Am Sci 66:605-613, 1978. 

2. Rogot E, Goldberg ID, Goldstein H: Survi- 
vorship and causes of death among the blind. J 
Chronic Dis 19:179-197, 1966. 

3. Corbett DA, Harrigan B, Verderame M: 
Massachusetts Commission for the Blind, 1977 
Report of the Register. Boston, The Massachu- 
setts Commission for the Blind, 1978. 

4. Miles LE, Raynal DM, Wilson MA: Blind 
man living in normal society has eircadian 
rhythms of 24.9 hours. Science 198:421-423, 1977. 

5. Binkley S: Pineal gland biorhythms: N- 
acetyltransferase in chickens and rats. Fed Proc 
35:2341-2352, 1976. 

6. Magee K, Basinska J, Quarrington B, et al: 
Blindness and menarche. Life Sci 9:7-12, 1970. 


The Use of Phenylephrine in Evelid 
Cryosurgery 


To the Editor.-During the past two 
years we have performed cryosurgery 
on more than 250 eyelids for aberrant 
lashes. Many of these eyelids have 
required ablation of all lashes. Most of 
these cases result from the trichiasis 
or acquired distichiasis that cam occur 
in cases of ocular pemphigoid, Ste- 
vens-Johnson syndrome, chronie miot- 
ic therapy, or chemical or physical 
injuries to the eyelids. In some cases 
no cause was found. We use a freeze- 
thaw-refreeze cycle that obtains —20 
°C to —25 °C at the base of the lash 
follicles twice. The tissues are allowed 
to return to room temperature be- 
tween freezes. A thermocouple placed 
at the base of the lash follicles is used 
to carefully monitor temperatures. In 
eases where total eyelid ablation is 
performed, a considerable time period 


may be required tc obtain the neces- 
sary temperature ir all locations along 
the eyelid to kill the lash follicles. This 
time can be tedious and boring to the 
surgeon and frequently uncomfórt- 
able for the patjent. š 

In the past 50 eyelids, cryosurgery 
was performed following the instilla- 
tion of 2.5% phenylephrine hydrochlo- 
ride drops to the eye preoperatively. 
This was given in addition to the usual 
lidocaine hydrochloride with a 0.001% 
epinephrine injection subcutaneously 
and subconjunctivally. The time for 
cryosurgery was reduced by at least 
half in these cases in which phenyl- 
ephrine was utilizec. The same nitrous 
oxide eyelid cryosurgieal probe was 
used in all cases. 

The cryosurgical destruction of tis- 
sues is dependent on a rapid-freeze, 
slow-thaw cycle. Thus, the speed at 
which tissues reach subfreezing levels - 
not only decreases surgical time but 
should enhance results. In our cases, 
prior to using 25% phenylephrine 
topically, the time necessary to reach 
—20 °C to —25 °C at the base of the 
lash follicles with the eyelid cryosurgi- 
cal probe frequently teok a matter of 
minutes, whereas with 1 drop of 
phenylephrine preoperatively, an ade- 
quate freeze was usually obtained 
within seconds. This is presumably 
because the topical phenylephrine 
greatly decreases the vascularity of 
the posterior eyelic structures, includ- 
ing the conjunctiva and the sympa- 
thetic muscles of tae eyelids. It is the 
vascular heat sink ef the eyelid tissues 
that must be overceme in cryosurgery. 
Constricted vessels carry much less 
heat into the eyelics and are also more 
easily completely occluded by freez- 
ing. 

The total time saved on cases where 
more than one eryosurgical eyelid 
ablation was performed was often as 
much as one-half hour. The topical 
phenylephrine effectively decreases 
surgical time, the amount of patient 
discomfort, and the tediousness of this 
procedure for the surgeon. Patient 
discomfort is decreased because of the 
shorter time required for cryosurgery 
and the smaller extent of the ice ball 
to surrounding tissues by the more 
rapid freeze. This decreases postoper- 
ative swelling and discomfort. 

The cryosurgical destruction of. 
lashes should theoretically be en- 
hanced by the much more rapid freeze 
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and possibly slower thaw time ob- 
tained from the vascular constriction 
of the posterior lamella of the eyelid 
provided by phenylephrine. Our re- 
sults in the past 50 eyelids seem at 
least, as good as in the previous 200, 
but our follow-up is too short to 
comment on whether recurrences and 
reoperative touch-ups will be lessened 
in those cases in which phenylephrine 
was utilized. 

In summary, we beleye that the use 
of 2.5% phenylephrine several minutes 
preoperatively when performing cryo- 
surgery for trichiasis is a simple and 
effective way of saving time, energy, 
and discomfort. 

RICHARD L. ANDERSON, MD 
JAMES J. EDWARDS, MD 
Iowa City 


Nonproprietary Name 
and Trademarks of Drug 


Phenylephrine hydrochloride— Efricel, 
Neo-Synephrine Hydrochloride. 


Whiplash Injury as One Cause of 
the Foveolar Splinter and Macular 
Wisps 


To the Editor.—After five years of 
silence on this subject in medical liter- 
ature, I read with delight the confir- 
mation (ARCHIVES 96:834-835, 1978) of 
my observations’ of the subtle foveal 
and prefoveal vitreal disturbances 
produced by a detaching posterior 
hyaloid membrane from the macula. 
However, I should like to correct the 
statement that in my series of cases’ 
all but one had direct damage to the 
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eye or orbit. In cases 2, 3, and 5 of the 
report! the lesions were observed 
after cranial, not orbital, concussion. 
Also, the lesions termed by me "the 
foveolar splinter and macular wisps" 
and designated by the authors as "mi- 
crooperculum” and “heaping up of 
tissue near the fixation point” were 
observed by me in _ nontraumatic 
ocular conditions: presenile and senile 
spontaneous posterior vitreous sepa- 
ration from the macula, and following 
posterior uveitis,’ retinitis pigmento- 
sa, juvenile macular degeneration, 
foveomacular retinitis, and sponta- 
neous absorption of a small prefoveal 
hemorrhage.’ 

In one case (case 8*) there was a 
small macular hole with operculum in 
the eye of a 67-year-old person, and in 
the case reported by me following 
whiplash injury,' a small yellow opaci- 
ty projected forward from the edge of 
a shallow lamellar defect of the inner 
foveal surface. Heightened light re- 
flexes from the inner maeular surface 
were seen by me biomicroscopically 
with oblique illumination in cases with 
these lesions both associated and not 
associated with concussion. 

The Figure shows what Dr Foos 
believes may be the histopathologic 
counterpart of the foveolar splinter 
and macular wisps—a small serous 
detachment of inner limiting lamina 
of the foveal retina and an epiretinal 
membrane partially peeled from the 
inner retinal surface, both of which 
result from the special ultrastructural 
characteristics of this region.* 

The authors failed to acknowledge 
my priority in deducing the pathogen- 
esis of the foveal changes, although 
acknowledgment is implicit in the 
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Peeling epiretinal membrane in parafoveal region of left eye of 67-year-old woman. Eye 
was enucleated two hours after death. Free end of epiretinal membrane is reflected from 


. retinal surface into vitreous cavity. Inner limiting lamina subjacent to epiretinal 


membrane shows serous detachment. Vitreous was detached in region of macula 
(hematoxylin-eosin, orginal magnification x 80). 
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title of reference 1 of this letter, which 
is cited by them. 

In my opinion, the term "whiplash 
maculopathy" is a misnomer in that 
the ocular symptoms and signs imme- 
diately following whiplash neck injury 
are identical to those caused by mild 
ocular concussion and by cranial 
concussion, and the late signs are 
similar to those seen in a variety of 
nontraumatic degenerative, hemor- 
rhagic, and inflammatory conditions, 
all of which have in common a detach- 
ing or detached posterior hyaloid 
membrane from the macula. The 
pathogenesis of the late changes must 
be deduced from the history and from 
observations of other associated 
changes, if visible, in the vitreous and 
macula. This point is medically mean- 
ingful in that deliberately induced 
ocular concussion might cause a 
“whiplash maculopathy” as defined by 
the authors. 

Louis Datty, MD, PHD 
Houston 


Robert Y. Foos, MD, supplied the Figure. 


1. Daily L: Macular and visual disturbances 
produced by traumatic vitreous rebound. South 
Med J 63:1197-1199, 1971. 

2. Daily L: Foveolar splinter and macular 
wisps. Arch Ophthalmol 83:406-411, 1970. 

3. Daily L: Further observations on foveolar 
splinter and macular wisps. Arch Ophthalmol 
90:102-103, 1973. 

4. Daily L: Ocular slit lamp photography, in 
Streiff EB (ed): Photography in Ophthalmology. 
Modern Problems in Ophthalmology Series, 
Basel, Switzerland, S Karger, 1971, vol 9, pp 
2-5. 

5. Daily L: Biomicroscopic protrusions and 
irregularities of the inner retinal surface, in 
Solanis MP (ed): XXI Concilium Ophthalmologi- 
cum of Mexico 1970. Amsterdam, Exerpta Medica 
Foundation, 1971, pp 877-899. 

6. Foos RY: Vitreoretinal juncture: Topo- 
graphical variations. Invest Ophthalmol 11:801, 
1972. 


In Reply.-We are glad to acknowl- 
edge Dr Daily's important contribu- 
tions to this area of macular patholo- 
gy. It was our intention to describe a 
small subgroup of patients that form a 
part of the larger group Dr Daily has 
described. 

Among all patients with foveal 
tufts, pits, and wisps are a small 
number whose symptoms and signs 
are temporally related to a whiplash 
injury. The foveal changes can cer- 
tainly occur in a variety of other 
settings. Intentional ocular contusion 
would, in our experience, produce 
other associated ocular changes in 
most cases. Anterior chamber angle 
recession, choroidal rupture, or Ber- 
lin’s edema would indicate direct trau- 
ma rather than flexion extension 
spinal injury. 

JAMES S. KELLEY, MD 
Houston 
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NEOSPORIN Ophthalmic Solution Sterile 


(Polymyxin B-Neomycin-Gramicidin) e T: 


NEOSPORIN Ophthalmic Ointment Sterile 


(Polymyxin B-Bacitracin-Neomycin) 


Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome 


North Carolina 277C9 


FACULTY POSITIONS AVAILABLE 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF PENNSYLVANIA 
SCHEIE EYE INSTITUTE 
PRESBYTERIAN 
UNIVERSITY OF PENNSYLVANIA 
MEDICAL CENTER 


An equal opportunity/affirmative action employer. 


Applications are invited for faculty positions at the Assistant 
Professor level. While the chief presently recognized need for 
faculty lies in clinical ophthalmic subspecialties, especially 
cornea and external disease, pediatric ophthalmology and retina, 


any highly qualified candidate interested in a position should 
inquire further concerning possible opportunities. As a general 
rule, only eandidates who have had one or more years of 
post-residency training and/or equivalent experience will be 
considered. Those interested should direct inquiries together with 
an up-to-date curriculum vitae and bibliography to: 


" Myron Yanoff, M.D. 
Director, Scheie Eye Institute 
Chairman, Department of Ophthalmology 
University of Pennsylvania- 
Presbyterian Medical Center 
51 North 39th Street 
Philadelphia, Pa 19104 


"WIN. 













NATIONAL SPRING MEETING 
at 


APRIL 22-25, 1979 


Ophthalmelpgy Speakers: 

D. Jackson Coleman, M.D., New York, New York 
Kenneth J. Hoffer, M.D., Santa Monica, California 
Charles D. Kelman, M.D., New York, New York 
Robert Machemer, M.D., Miami, Florida 

Richard C. Troutman, M.D., New York, New York 


Otolaryngeipgy Speakers: 

Thomas C. Calcaterra, M.D., Los Angeles, California 
Michael E. Glasscock, M.D., Nashville, Tennessee 
Charles J. &rause, M.D., lowa City, lowa 

M. Stuart trong, M.D., Boston, Massachusetts 


RESERVATIONS: Write directly to The Greenbrier, White Sulphur 
Springs, West Virginia for hotel accommodations. 


ADVANCE FEGISTRATION: Fee of $225 required; checks payable 
to The West Virginia Academy of O & 0. Send to: J. Elliott Blaydes, 
M.D., The Elaydes Clinic, Corner of Frederick & Woodland Avenue, 
Bluefield, West Virginia 24701 


AMA CREDIT CATEGORY | 
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The keys to a more efficient 
medical practice 
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AMA Practice Management Publications 


An efficient medical practice requires sound business 
management. By applying proven management tech- 
niques, you can improve the efficiency and profitability of 
your practice and--most important of all--have more time to 
devote to your patients. 

These AMA Practice Management Publications, de- 
veloped with the help of medical management consultants, 
are designed to provide you with the latest techniques and 
procedures in the management of your practice. Whether 
you are a new physician who must make immediate deci- 
sions about setting up your practice or an established 
physician who wants to increase the efficiency of your prac- 
tice, these publications are an invaluable source. 


TO ORDER: Write Order Department, American Medi- 
cal Association, 535 N. Dearborn, Chicago, IL. 60610. 
Please specify title, OP number, and include payment with 
your order. 


Publications 

1 The Business Side of Medical Practice (OP-410) $2.00 
Guide to basic management principles. Includes: decid- 

ing how to practice; selecting a location; setting up an 

office; financing; legal hurdles; insurance; mechanics of 

providing good medical service; billings and collections; 

human relations. 


2 Planning Guide for Physicians’ Medical Facilities (OP- 
e 439) $2.00 

Provides guidelines and general principles to help you 
determine the criteria for selecting a medical office that 
best suits your needs. Includes: basic planning before 
building; office construction, inside and out; your office 
interior; office condominiums. 


3 Medicolegal Forms with Legal Anaysis (OP-109) $1.25 
Contains medicolegal forms, with legal analysis and 


. citations of court decisions, for the more common interac- 


tions between patients and their physicians and hospitals, 
such as: consent and informed consent; patient's right to 
privacy; confidentiality of records; physician-patient rela- 
tionship. 


4 Preparing a Patient Information Booklet (OP-441) $.30 
A guide for preparing a general information booklet for 
your patients on your specialty and type of practice. 


5 Talking with Patients (OP-450) $.30 

Provides proven psychological principles and specific | 
examples on how to improve office-patient relations in 
telephone communications. 


6 Medical Collection Methods (OP-448) $25.00 

A "how to" cassette/workbook program designed to 
train medical assistants in the most effective collection 
techniques. 
Extra Workbooks (OP-449) $2.00 each 


7 Professional Corporations in Perspective (OP-102) 


$3.25 
1977 publication which features: economic factors, ad- 


vantages and disadvantages of incorporation; effect of 
ERISA on professional corporations; choosing a retirement 
plan; and managing a professional corporation. 


8 New Doctor's Kit (OP-458) $10.00 

Contains: The Business Side of Medical Practice; Plan- 
ning Guide for Physicians' Medical Facilities; AMA Publi- 
cations Lists; Group Practice Guidelines; Current Pro- 
cedural Terminology order form; Uniform Health Insurance 
Claim Form; Medicolegal Forms; Talking with Patients; 
Preparing a Patient Information Booklet; AMA membership 
information; Placement Service; and bibliography on bil- 
ling systems, recording keeping systems, etc. 


9 Group Practice Kit (OP-457) $7.50 

Contains: Group Practice Guidelines; Professional 
Corporations in Perspective; medicolegal reprints on such 
subjects as: professional liability, confidentiality, informed 
consent, etc.; samples of model legal agreements for a 
physician and employed associate, office sharing, medical 
partnerships, and forming a corporation. 


FOUOVV THE LEADERS METHOD OF 


DISINFECTION 


FOR SORENS"(polymacon) CONTACT LENSES. 


RECOMMEND THE BAUSCH & LOMB 
DISINFECTING UNIT Il (ASEPTRON”) 





e Pushbutton simplicity. Because 
it's easy, you can be confident 
that patients are likely to comply 
with the regimen required to 
assure disinfection. The disinfec- 
tion cycle takes about 1 hour. 
Chemical methods can take up to 
8 hours. 


e Automatic. The unit's indicator 
light, gives positive indication that 
disinfection is completed. With 
chemical methods, patient judge - 
ment is involved in timing of disin- 
fection cycle. 


* Proven effectiveness. You can 
be confident that it will provide 


optimum disinfection because it 5 
designed specifically for 
SOFLENS® Contact Lenses. 
Made by Bausch & Lomb, the 
world leader in soft contact lenses 
and care products. 

e Dry thermal convenience. The 
effectiveness of heat without the 
bother of adding water. 

e Compact portability. Fits nicely an 
purse, briefcase, travel bag. Daily 
care is as easy on the road as its 
at home. 

e Patient satisfaction. You're rec- 
ommending a unit designed for 
long-life reliability. 


e Long-term cost savings for 
patient compared to chemical 
methods. 


e Meets electrical codes of 
Underwriter’s Laborataries. 


e The recommended replacement 
for Bausch & Lomb Disinfecting 
Unit | (ASEPTOR®). 


* One year limited warranty backs 
up your recommendation. 


BAUSCH & LOMB (%) 
SOFLENS DIVISION 
Rochester, N Y 14602 


REMEMBER. 
ASK YOUR BAUSCH & LOMB SALES REPRESENTATIVE ABOUT. 


New, custom 
Inventory Program 
for Care Kit Il and 
Disinfecting Unit II 
(ASEPTRON™). 
Free. 


Individualized inventory 
recommendations 
based on your own fit- 
ting and replacement 
history. Assures you 
have an adequate sup- 
ply of Bausch & Lomb 
Care products on hand 
when needed. Save 
time, money, and 
paperwork. 


Three Special 
Promotions 


1 Disinfecting Unit II 
FREE with the pur- 
chase of 5 Disinfect- 
ing Unit II's. 

Save $23.00 (167496 off) 


1 Care Kit Il FREE 
with the purchase of 
9 Care Kit Il’s. 

Save $29.50 (10% off) 


1 Care Kit II FREE 
plus 1 “Care and 
Cleaning” Film FREE 
with the purchase of 
12 Care Kit II's. 

Save $38.50 (10% off) 


This new, updated 
silent super 8mm film 
for Technicolor projec- 
tors is a step-by-step 
introduction to easy 
daily lens care featur- 
ing Bausch & Lomb 
Care products. 


Promotion period: Feb- 
ruary 5-April 20, 1979. 





A powerful practi- 
tioner support 
program. 

In-Office Display, 
Patient Brochure, and 
In-office Patient 
Instruction Aids—to 
inform patients about 
care products, free of 
charge. 


Patient promotional 
material designed to 
help build demand for 
the Bausch & Lomb 
care products you 
dispense. 

A co-operative com- 
munication program 
featuring mailing and 
advertising allowances 
for Care Kit I| and Dis- 
infecting Unit Il. 


Your sales representa- 
tive can tell you more 
about all these pro- 
grams from Bausch & 
Lomb. The leader in 
soft contact lenses. 


BAUSCH & LOMB 
SOFLENS DIVISION 
Rochester, N Y 14602 
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AND OTHER QE 


SHAPES OF THE FUTURE 


Two new solid implants by Medical Instrument Reseerch Associates, Inc. — 


The Silicone Wedge* #135S — 


E Computer-assisted design for 
maximal buckling where if is 
needed most 


—_— 


e Configuration that specifically addresses 
the problems encountered with fhe “fishmouth” phenomenon. 


e Combines important aspects of both equatorial and radial buckling techniques. 


The Curved Meridional Implant CR RP — 


e Precise design that naturally follows the anatomical 
structure of the eye. 


Wide 12 mm surface to permit greater 
extension of the buckle in an 
equatorial direction. 


Clinically proven shape for 
meridional buckling. 


Both implants have an engraved catalog 

number on their surface for positive identification 

and proven Medical Instrument Research Associates. Inc. 
quality backed by nearly twenty years of clinical experience. 


* The Fishmouth Phenomenon 
Il. Wedge Scleral Buckling, Arch. 
Ophthalmol. Vol. 95: 
1782-1787, Oct. 1977. 




























































The Office of Biometry and Epidemiology, 
National Eye Institute, Bethesda, Maryland, offers 
a two year pre- or post-residency opthamology 
Staff Fellowship in biometry and epidemiology, up 
to a maximum of three per year. The Staff 
Fellowship includes participation in the planning, 
protocol development, and scientific management 

. Of clinical trials and other epidemiological studies. 

.The program provides for study in a) the general 
principles of reseagch, b) the methodology of 
clinical trials, c) basiC statistics, d) the principles of 
epidemiology, and e) an introduction to the use of 
computers. Seventy to eighty percent of the time 
will be spent obtaining practical experience in 
clinical trials and epidemiologic research and the 
other twenty to thirty percent allocated to the 
study program. A short training course in 
opthamology can be provided for those requiring 
it. Further, a limited amount of primary patient care 
responsibilities can be arranged. 


We would be interested in talking with physicians 
ranging from those just obtaining their medical 
degrees to those with up to six years of 
experience beyond the M.D., including 
residencies. Salary ranges from $19,748 to 
$37,518 according to the level of training and 
experience. 


Interested persons should send curriculum vitae, 
or contact Karen M. Wright, Deputy Personnel 
Officer «National Eye Institute, National Institutes 
of Health, Public Health Service, Bethesda. 
Maryland 20014. Phone (301)496-4274 for further 
information. Equal Opportunity Employer. 






NATIONAL INSTITUTES OF HEALTH 


Manhattan Eye, Ear & Throat Hospital 
presents a post graduate course in 
Ultrasonic Examination 


Contact B-Scan 
including 
Simultaneous A-Scan Methodology 


—Instruments 
Bronson—Contact B-Scan 
Coleman—Ocuscan 
Charles—Ultrascan 

—Faculty 
Nat Bronson, M.D. 
Jack Coleman, M.D. 
Yale Fisher, M.D. 
Jack Kenerrall, M.D. 
William Regan, M.D. 
Jim Schutz, M.D. 
Ed Tryner, M.D. 
Norman Pickering 
William Farkas 
Mary E. Smith 

—Contents February 16,17, 1979 
an intensive course in contact 
B-scan technique using 3 
contact scanners and including 
simultaneous A-scan methods 


. Emphasis will be placed on the concepts of real time, grey 
scale, and 3-D thinking. 


Apply to course director—Dr. Yale Fisher— Ultrasound 
Clinic, Manhattan Eye, Ear & Throat Hospital, 210 E. 64th 
Street, New York, New York 10021 
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Ocular Toxoplasmosis - 
and Pars Planitis 


By T. F. SCHLAEGEL, JR., M.D. 
A Current Ophthalmology Monograph 


Dr. Schlaegel organizes current knowledge about 
ocular toxoplasmosis and pars planitis into a 
thorough, practical form for the physician inter- 
ested in these two very common types of eye in- 
flammation. He provides the information neces- 
sary for the proper diagnosis and therapy of these 
conditions. 


CONTENTS: Acquired Systemic Toxoplasmosis; 
Congenital Systematic Toxoplasmosis; History of 
Ocular Toxoplasmosis; Etiology and Pathology of 
Toxoplasmosis; Diagnosis and Differential Diag- 
nosis of Toxoplasmosis; Treatment and Complica- 
tions: Pars Planitis; Diagnosis and Treatment of 


Pars Planitis; Index. 
1978, 400 pp., 262 illus., $34.75 ISBN: 0-8089-1078-7 


Strabismus 


Proceedings of the Third Meeting of the 
International Strabismological Association 


Edited by ROBERT D. REINECKE, M. D. 


The book comprises the papers presented at the 
May 1978 meeting in Kyoto, Japan. The articles 
cover a wide variety of strabismus surgical tech- 
niques, examination techniques, and theoretical 
considerations of the origin of strabismus. A sam- 
pling of the contents: Development of the Genic- 
ulocortical Pathways: A Primate Model for Ambly- 
opia; The Cover Test; Isometric Force Measure- 
ments from the Horizontal Muscles in Exodevia- 
tions, Human Strabismic Cases Suggestive of 
Asymmetric Projection of the Visual Pathway; 
Differential Electrooculography; A Clinical As- 
sessment of a New Treatment for Amblyopia; The 
Range of Fusion in Reduced Monocular and Bi- 
nocular Vision; Early Surgery in Intermittent 
Exotropia. 

1979, 460 pp., $22.50 ISBN : 0-8089-1165-1 . 


Send payment with order and save postage and handling 
charge. Prices are subject to change without notice. 


Grune & Stratton 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 
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Aphakic Lens 
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Keeps Them Looking 


High,Wide & 
Handsome! 
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Tunnel vision and unattractive 'fried look eliminated! 





Signet's HyperAspheric aphakic lens significantly other full field-aphakic lenses. And its standard 
increases the post-cataract patient's peripheral flat-top 22 x 16 segment provides a larger 
vision and dramatically improves the patient's reading field. Also, the thin lens design reduces 


cosmetic 


appearance when compared with image magnification. 


old-style lenticular lenses. The patient wil! also Signet's industry leadership in the development 
experience a greater sense of freedom and and production of the HyperAspheric lens and 
well-being because of the increased visualfield. its other quality hard resin lenses keeps both you 
In addition, the HyperAspheric lens’ progressive and the patient looking good. Specify 
asphericity and many more smooth transition HyperAspheric™ for all aphakic prescriptions. It 
zones eliminate distortion experienced with makes a big difference! 
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Signet Optical Corporation, 4740 Ruffner Street, San Diego, Cali*ornia 92111 - (714) 292-0833 
Please rush me the following materials: 


[ ] More information about the HyperAspheric Lens. [ ] HyperAspheric Over-refraction Guide. 


[_] HyperAspheric Fitting Guide. [ ] HyperAspheric Information Brochumes for the Patient. 
Please Check: 
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Marco Lens- 
meter. Full 90- Marco Custom Deluxe Trial Set. 


degree inclina- TU |— Maximum selection of 
tion. External MT ALL LS iy) Mer corrected curve, fully 
power and axis E unb LLL wr A additive lenses. Plus 
readings. | d | | wa DAI) and Minus cylinder 
American-style )}) ) Jl * ` trays available 
cross-line x Pa separately. 
target. 5 


Marco Chair and Stand. 
Dual control hydraulic-lift 
chair elevated by finger- 
tip or foot switch. ; Marco Projec- 
Stand accepts corded tion Perimeter. 
or rechargeable Advanced de- 
instruments. ew " . sign. Exclusive 
Six color | i mi >>) automatic mark 
combinations. 4 — ES system with 
"> manual override 
control. 


Marco puts th 





Marco Slit Lamps. 

Superb optical quality. 
For graduates in residency 
tO veteran practitioners, 
an instrument for every 
purpose, from basic 
contact lens models to 
deluxe photo slit lamps. 


Marco Keratometer. 
— One position instru- 
® ment. Brass and 
— stainless steel 
moving parts. Fits 
all standard 
instrument trays. 


)cus on value. 


` 


Marco Radius- 


gauge. Two instru- 
ments in one. 
Measures both 
radius and thick- 
ness with optimum 
accuracy through 
large external dial 
gauge and 100x 
magnification. 


vhen you specify Marco. 


Marco Chart Pro- 
jector. Variable 
focus adjusts to any 
refracting distance 
from 10 to 20 feet. 
Suitable forwall, 


— table, unit or floor 
mounting. 


< 
- 


MARCO 


Where Seeing Le Believing 
1409 San Marco Boulevard / P.O. Box 10157 
Jacksonwille, Florida 32207 / 904/396-4210 
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Soft touch. 


'T here's a “soft touch" to Bleph”-10 (sulfaceta- But don’t let the soft touch fool you. Bleph-10 
mide sodium) that you won't find with any other exerts a potent antibacterial effect against a wide range 
sulfa solution. It's the Liquifilm" (polyvinyl alcohol of both gram-positive and gram-negative pathogens. 
1.4%) vehicle. Bleph-10...for treatment of conjunctivitis, 

There's no doubt that all sulfa solutions have corneal ulcer and other infections caused by 
the capacity to cause stinging - at least in some sulfa-susceptible bacteria. And Bleph-10 is logical 
patients. But Liquifilm soothes and lubricates the treatment for infection that may follow foreign 
eye for greater patient comfort. And Liquifilm body removal. 
avoids corneal drying, which often occurs with Not only does Liquifilm give Bleph-10 its soft 
aqueous-based preparations. touch, it helps prolong drug contact time. 

® 
Bleph’-10, the soft sulfa. 
(sulfacetamide sodium) 


BLEPH®-10 (sulfacetamide sodium) Liquifilm* sterile ophthalmic solution. Contains: sulfacetamide sodium. ..10.0%. Indications: For the treatment of conjunctivitis, 
torneal ulcer, and other superficial ocular infections from susceptible microorganisms, and as an adjunct to systemic sulfonamide therapy of trachoma. Contraindications: 
Hypersensitivity to sulfonamide preparations. Precautions: 1. The solutions are incompatible with silver preparations. 2. Nonsusceptible organisms, including fungi, may 
proliferate with the use of this preparation. 3. Sulfonamides are inactivated by the aminobenzoic acid present in purulent exudates. Dosage and Administration: 1 to 2 drops 
into lower conjunctival sac every 2 to 3 hours during the day, less often at night. 


AIIERGAN 


Irvine, California 92713/Pointe Claire, P.Q., Canada : 
10156 


LOG 2 


XENON ARC 
PHOTOCOAGULATOR 


MONOCULAR INDIRECT ATTACHMENT 


LOG-2 INDIRECT 


Over 800 in use by leading ophthal- m 
mologists and institutions 

Portable T 
Plugs into standard wall socket z 
U.S.-made 


Direct and indirect viewing z 


Erect image 
Variable illumination 


Full field illumination independent 
of selected reaction size 


Easy installation on existing Lcg-2 


CLINITEX sion or © 


183 Newbury St. 
Danvers, Mass. 01923 U.S.A. 


varian 


PLEASE SEND MORE INFORMATION 
[ ] t0G-2 [ ] INDIRECT OPHTHALMOSCOPE 


Name 
Hospital or Clinic 
Address 


City 


Title 


State 


CLINITEX, INC. € 183 Newbury St. € Danvers, Mass. 01923 U.S.A. 
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Semi-Annual Cadaver Courses 


of the 


J | 
ao New Bork Medical College-Westchester County Medical Center 





OCULOPLASTIC 
SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT 1) 


May 16-19, 1979 


OBJECTIVES: 

An in depth symposium to provide the practicing 
and resident surgeon with an Oculoplastic Course 
featuring LIVE SURGERY VIDEO TAPES, FILMS, 
LECTURES AND PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: 
|. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S. Hecht. M. D. 


B. Cosman, M. D. 
N. Cousins, Esq. 


L. Herman, Ph.D. 
A. Messina, M. D. 


M. Dunn, M. D. E. Wiggs, M.D. 
D. Gaffin, Esq. D. Wolfley, M. D. 
H. Gould, M. D. and others. 
M. Guibor, C. O. 

SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 

Fractures and Orbital Tumors. 


Vil NERVE 
SURGICAL DISSECTION COURSE 
(25 HRS. CME & CAT 1) 


May 20-22, 1979 


OBJECTIVES: 

A unique and practical surgical course, 
presented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: 

L. Bergmann, M. D. M. May, M. D. 

J. Conley, M. D. A. Messina, M.D. 
M. Dunn, M. D. S. Parisier M. D. 
F. Gillen, M. D. J. Smith, M. D. 
P. Guibor, M. D. D. Wolfley, M. D. 
J. Hagedoorn, Ph.D. D. Zorub, M. D. 


P. Janetta, M. D. 


SUBJECTS: 

Facial Nerve Testing, Dynamic-Static Techniques, Lid 
Spring, Silicone Encircling, Facial Reconstruction, 
Direct Nerve Repair and Grafting, 12-7 Hook-up 
Animation, Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 
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Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 


May 16-19, 1979 
OCULOPLASTIC REGISTRATION FORM 
Registration $600 





Name 

Sai oi aes ores e 

11) ES SE Ea) i (ey of n 
Telephone ( ) 

Specialty: Ophth—ENT—Plastic—Derm 


(circle one) 


Make check payable: N.Y. Medical College 
OCULOPLASTIC COURSE 


May 20-22, 1979 
VII NERVE REGISTRATION FORM 
Registration $500 





Name 

Address 

Oty = Se Sue eee = FID i 
Telephone ( ) 

Specialty: Ophth—ENT—Plastic—Neurosurgery 


(circle one) 


Make check payable: N.Y. Medical College VII 
NERVE COURSE 
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Accurate diagnosis 
with the speed. 
of sound 








A. Contact B-scan through a closed lid showing B. Contact E-scan through the closed lid 
normal posterior lens capsule and the demonstrating anterior vitreous hemorrhage 
Optic nerve. and posteriar fibroproliferative membrane. 





There is no more accurate, simpler way to examine the eye and orbit than by sure and thorough ultrasonic 
examination with the Ocuscan-400. With no patient preparation, the probe is placed against the 
eyelid or in a miniature eye cup and immediately, a real-time, gray scale image of the eye is clearly displayed 
for study and evaluation. Photographic documentation is simple and instant. Easily performed in the 
physicians office or in the operating room, on adults or children, ultrasonic d agnosis with the Ocuscan-400 
'S a clinically proven, successful procedure. Sonometrics instruments are proven, too, including fast, 
efficient manufacturer's service when it is needed. Call collect (212) 765-8205 or send the caupon and 
get full details. 

See us in: 


Kansas City, AAO +1107, 1108 - 
San Diego, AIUM #55, 56 
Chicago, RSNA #2413 












SONOMETRICS 
SYSTEMS, INC. 


16 West 61st Street 
New York, N.Y. 10023 





NAME 





HOSPITAL . 





ADDRESS 





ZIP 





TELEPHONE( °) 
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AUYOSWITCH If 


g o J g 


PROJECTOR LAMP MUSCLE BLINKER 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C C C f Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 


Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch II, room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch II 
returns the room to its original lighting... and recharges 
up to three hand instruments in its spare time (there’s also 
an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; 
ten self-illuminated control buttons, including three manual 
overrides, are featured on the control panel. 


The Autoswitch II is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


You don’t have time 
to do without it. 





FIXATION 








Call: 215-356-3995 * All products serviced in Broomall, PA 


..with the future in sight 


Manufactured by diversatronics in. 
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Soft lens insertion. 
Someone figured out 
how to make it easy. 


Sofl-Sert 


“ACCEPTED BY 
PROFESSIONALS 
AROUND THE WORLD 





. "a 
ga. 
t 





łemember those patients who took forever learning insertion and constantly damaged or lost 
heir lenses? 

Jur files are jammed with thank you letters from happy patients who have stopped dropping, 
osing, contaminating and damaging their lenses. 


OSITIVE SOFT LENS INSERTION freersion "fne Hire peco- SOFT-SERT™? 
ft-Sert holds the lens securely, without suction, even | 
side down...yet it releases the lens automatically on easy } \ 
\tact with the eye. That rubber cup is soft and resilient too, 


it's really easy on the eye and lens. During insertion, it 
vides peripheral support, preventing the soft lens from How aifen does this happen The soft lens is secure APHAKES.. HYPEROPES. 


erti n to yourpatients? (without suction), even ULTRA-THIN lens patients. 
g " when held upside-down 


HY YOUR P ATIENTS chair Time cocky attested singer stack 
EED Soft-Sert : | 


rovides safe, aseptic insertion. 

lelps prevent loss and damage. 

revents soft lenses from inverting. 

liminates long fingernail problems. took e or three vss just aos a manipulate the eyelids, i 
leal for all lenses including ultra-thin and post-cataract. | TP 


How to order 
practitioner or assistant to insert soft lenses during the 


ng procedure. Sofl-Ser a 
ETTERS. ..WE GET LETTERS Soft-Seeat” son contact ions applicators are packaged six to a box and are available in 


‘ . . two sizes to 5rovide greater efficiency in preventing lens inversion. 
uding some glowing testimonials from some of the more 
i i TM $ 
$ 10,000 "ye cam professionals HOW using Soft-Sert z Soft-Sert 14 is recommended for soft contact iens diameters exceedingit4.5 mm. @ 


I! send you a sampling of those letters if you'd like. Or if aiao; tor cdllientionsl herd ges pérmédbls abii aRconl cobdath leidas) villi c REG 
can't wait, why not order today. announce the availability ot SOfl-Serl 8. 


Sof-Ser 


Sof -Se rt y INC. è 











>ft-Sert is also a very professional, aseptic means for 





Sof Ses 4 2 is recommended for soft contact lens diameters from 12.5 to 14.5 mm. 


* 
P.C. Box 376 
Cedarhurst, N.Y. 11516 


Please Send Me The Following: 

Box(es) of SOFT-SERT™ 12 (at $13.50 per box of 6) 
—___— Box(es) of SOFT-SERT™ 14 (at $13.50 per box of 6) 
— ——  Box(es) of SOFT-SERT™ 8 (at $13.50 per box of 6) 
NAME 

ADDRESS 


CITY CS EREN 
Postage and handling included. 
Check or Money Order MUST accompany order. 
SE EOUN EEn ne ONES UAR EO ET Qo 99 DW e 0g USD V 4E o3 NN NAA 
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ZIP 








U.S. and Foreign Patents Pending. 
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l APRIL 20 & 21, 1979 BRYAN MEMORIAL HOSPITAL 
MS LINCOLN, NEBRASKA 
"ees = 
_ Midwest Intraocular Lens Implantation 
E- a and Micro-Surgery Course 
| Course sponsor and director: Aziz Y. Anis, M.D. 
A Co-sponsor: Scientific Sessions Committee cf the Nebraska Medical Association 
e 


Faculty 
John J. Alpar, M.D. Herbert Gould, M.D. Stephen A. Obstbaum, M.D. Dennis D. Shepard, M.D. 
Amarillo, Texas White Plains, New York New York, New York Santa Maria, California 


r" p VAN. 
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Aziz Y. Anis, M.D. Roger H.S. Langston, M.D. Raymond A. Pilkerton, M.D. Charles W. Simcoe, M.D. 
Lincoln, Nebraska Cleveland, Ohio Washington, D.C. Tulsa, Oklahoma 


Robert F. Azar, M.D. David J. Mcintyre, M.D. Stephen P. Shearing, M.D. Kazimirs Stivrins, M.D. 
New Orleans, Louisiana Bellevue, Washington Las Vegas, Nevada Lincoln, Nebraska 


David D. Dulaney, M.D. 
Sun City, Arizona 





This advanced course is meant to teach the surgeon the latest advanced techniques of implantation of the 
various intraocular lens designs. Different schools of thought are represented to give the course an overall 
objective attitude. The course will comprise of: observation of live surgery and video-tapes of different tech- 
niques, observation of short and long term post-operative patients, didactic session, practical session with 
animal and cadaver eyes with the operating microscope. Participants will receive the Shepard Intraocular 


E Lens Manual as part of the registration fee. 
E Topics 
1. History of IOL manufacture. 6. Irtracapsular and extracapsular techniques. 
2. Indications and contraindications. 7. Secondary implants. 
3 3. Pre and post operative care. 8. Irtraoperative difficulties and post operative complication. 
F 4. Calculations of IOL power. 9. New surgical instruments for new techniques. 
E 5. Techniques of implantation of the following lenses: The 10. Corneal problems with IOL and specular microscope 
Anis Tripodal Clip Lens; The New Anis Posterior Cham- studies of corneal endothelium. 
ber Capsular Lens; The Azar Lens; The Binkhorst Lens; 11. Retinal and vitreous problems with IOLs and their 
The Choyce Lens; The Fyodorov Lens; The Shearing management. 


Lens; The Worst-Medallion Lens. 


"As an organization accredited for continuing medical education, the Scientific Sessions Committee of the Nebraska 
Medical Association certifies that this continuing medical education offering meets the criteria for no less than 18 1/2 hours 
of credit in Category | of the Physician's Recognition Award of the American Medical Association, provided it is used and 
completed as designed." 


FEE $550 RESIDENTS $300 


Make check payable to Midwest Intraocular Lens Implant Course. Registrations must be in our office before April 10, 1979. 
Name AMA Number 


Address 











City State | Zip 
Phone ( ) Ånn 
Area code | 
© | would like Hilton reservations. (Hilton Limousine Service to & from Airport provided) 
Single $300 Double $390 Thurs. April 19 CJ. Fri. April 200 Sat. April 210 

Date of arrival 1 | Á A Time of arrival 
Date of departure" . . Ss Time of departue. . —- .—— 
e Enrollment is limited. If course is filled upon receipt of your fee, please check below: 6 
: Apply to Nov. 1979 Course O Refund O 
Mail check and registration to A. Y. Anis, M.D.. 100 No. 56th Street, Suite 303, Lincoln, NE. 68504 





Perception — in depth... 


with Original Goldmann lenses 


== 


One-mirror gonio lens Two-mirror gonio lens Macula lens 


We have a free 16-page book. It gives 
full details on Goldmann diagnostic 
contact lenses and their use. 

You'll see how these outstanding 
lenses provide absolutely unexcelled 
depth perception in examination of 
the anterior chamber, fundus and 
vitreous. 

Haag-S':reit, the acknowledged lea- 
der andoriginator, has structured 
into its family of Goldmann lenses 
the same highquality standards 

that characterize all Haag-Streit 
instruments. Easily used with your 
standard slit lamp, these lenses 
have a design that insures minimum 
discomfort to the patient because 
of their light weight... and maxi- 
mum reflection of the mirrors, depth 
perception and other observation 
advantages for the examiner be- 
cause Haag-Streit quality is a built- 
in feature. 

The use of Methocel as a buffer fluid 
provides a distortion-free image. 


Small Three-mirror lens Large Three-mirror lens 


- 


“_ ^ 
Three-mirror lens 
for children 


Three-mirror lens 
for babies 


Laser Macula lens 


HAAG STEHT 


Contact us or your Haag-Streit dea- 
ler for your free copy of our illu- 
strated book. 

Phone or write... right now! 


Ora one-mirror lens with depressor 


Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park 


Waldwick, New Jersey 07463 
(201) 445-1110 
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INCORPORATED 1969 


YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant In Ophthalmology! 


CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, 
Ophthalmic Assistant-A, and Ophthalmic Technician. The oral/practical test for Ophthalmic 
Technicians is given in November at the annual meeting of the Joint Commission on Allied 
Health Personnel in Ophthalmology. Help your assistant to participate in this program 
sponsored by physicians representing all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 


PAN 
J Q JCAHPO does not discriminate on 


the basis of race, color, nationality, or 
ethnic origin. 


JOINT COMMISSION 
ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 


1575 University Avenue 
St. Paul, Minnesota 55104 





STRABISMUS SURGERY 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1979 


NGRÓK 


A comprehensive course emphasizing up-to-date operative indications, 
techniques and post-operative management in the surgery of strabis- 
mus. 


FACULTY 
DIRECTOR—JOHN S. HERMANN, M.D. 
HOWARD EGGERS, M.D. 

PHILIP KNAPP, M.D. 
DONELSON R. MANLEY, M.D. 
ROBERT STROME, M.D. 

SARA SHIPPMAN, C.0. 
SUZANNE VERONNEAU-TROUTMAN, M.D. 
Robert C. Reinecke, M.D. 


LECTURES, FILMS and VIDEO-TAPES 


AMA-CME Credits, Category 1: 16 
Registration fee: $200.00 Limited enrollment 


For registration and additional information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





—ANNOUNCEMENT— 


Bausch & Lomb External Disease Fellowship 
Stipend: $15,000 per year 
Number 2 


Requirements: 


1) Curriculum vitae and bibliography 

2) Preceptor and site of fellowship 

3) Summary of proposed project 

4) Deadline for applications Feb. 28, 1979. 


Selection Committee: 


Chandler Dawson, MD 

Proctor Foundation 

Peter R. Laibson, MD 

Willis Eye Hospital 

Successful applicant selected solely by the 

selection committee whose decision is final. 
Contact: y 


Chandler Dawson, MD 

Proctor Foundation 

University of California Medical Center 
san Francisco, California 94143 
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Take Precise 
‘Measurements 
in Microsurgery - 








The Terry Keratometer 
. . . the first Quantitative Surgical Keratometer 


With modular modifications to your Zeiss OPMI 6 or OPMI 65, 
you, the surgeon, will now have the control 
necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 


An innovative approach to the elimination 
of corneal astigmatism. 


For more details and course information, write: 


e on oblle dcorroration 


P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 e (714) 628-3318 
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UNIVERSITY OF IOWA 5 
Department of Ophthalmology and College of Medicine 
8th Intensive Course and Workshop 


DIAGNOSTIC ULTRASOUND 


TIME: April 4-7, 1979 
LOCATION: Department of Ophthalmology, 
University of lowa, lowa City 

This is a basic program intended for physicians and physicians' 
agsistants. It includes lectures, study sessions and individualized 
practical instruction im girrent A-scan, B-scan and Doppler 
echography of the eye, orbit and periorbital region. 

^ AGENDA 


*BASICS: Physics | Biology, Pathology; Standardization and 
Management of Current Equipment; Basic Examination 
for Detection and Quantitative, Topographic and Kinet- 
ic Techniques for Differentiation, Localization and 
Measurement of Lesions. 


“INTRAOCULAR DIAGNOSIS with special emphasis on differential 
diagnosis of malignant melanomas from other tumors, retinoblas- 
tomas from pseudogliomas, and retinal detachment from vitreous 
membranes; evaluation of trauma and foreign body management, 
and evaluation of endophthalmitis. 


*ORBITAL AND PERIORBITAL DIAGNOSIS with special emphasis 
on the detection and differentiation of tumors; measurement of 
optic-nerve and muscle thickness. 


*BIOMETRY: Axial Eyelength and Intraocular Lens Power, Tumor 
Size, etc. 


IOWA FACULTY 


David J. Apple, M.D., Associate, lowa City 

Frederick C. Blodi, M.D., Professor and Department Head, 
lowa City 

Sandra Frazier Byrne, Echography Diagnostic Assistant, lowa 
City 

James Corbett, M.D., Assistant Professor, Neurology, lowa 
City 

James G. Diamond, M.D., Assistant Professor, lowa City 

Thomas J. Dvorak, Echography Technician, Dubuque 

Terry H. Edwards, Echography Technician, lowa City 

Man M. Hayreh, M.D., Echography Fellow, lowa City 

Frank G. Judisch, Assistant Professor, lowa City 

Sara Keene, Echography Technician, lowa City 

Hansjoerg E. Kolder, M.D., Professor, lowa City 

Ann L. Mattocks, Echography Technician, Des Moines 

Jana Miller, Echography Technician, Marshalltown 

William E. Scott, M.D., Associate Professor, lowa City 

Arnold Shapiro, M.D., Echography Fellow, lowa City 

Robert C. Watzke, M.D., Professor, lowa City 

Nancy J. Weyer, Echography Technician, lowa City 


GUEST FACULTY 


Gary Abrams, M.D., Assistant Professor and Director of 
Echography Laboratory, Bascom Palmer Eye Institute, 
Miami, Florida 

Dwain G. Fuller, M.D., Assistant Clinical Professor, University 
of Texas Health Sciences Center, Dallas, Texas 

Barton L. Hodes, M.D., Assistant Professor and Director of 
Echography Service, Ophthalmology, Northwestern Univer- 
sity, Chicago, Illinois 

Hans Georg Trier, M.D., Professor and Director of Echography 
Service, Ophthalmology, University of Bonn, Germany 

S. J. Weinstock, M.D., Director of Echography Service, 
Ophthalmology, Western Hospital, University of Toronto, 
Canada 


Course Director 


Karl C. Ossoinig, M.D., Professor and Director of Echography Service, 
Department of Ophthalmology, University of lowa Hospitals, lowa City, IA 
52242 Tel. (319) 356-2869 

For further fnformation, detailed program and registration forms, please write to 
this address. ^ 
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More advantages 
for vour patients. 


Isopto Carpine has a 25-year history of proven effeetiveness in the 
treatment of glaucoma. Its abilities to reduce intraocular pressure’, 
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vacuum—the TFP Trans-Fiberoptic-Photo- 
graphic System. Changing film is like reloading 
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maximum specimen protection-the MDF Micro- 
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specimen conditions—the IGP lon-Getter 
Pumping System. The EM-109 is always ready‘ for 
use, instently. . 
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“Specimen Saver,’ the new EM- 


scope from Zeiss. 
Call or write today for the detailed catalog that 


explains these unique systems in full. 
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Open the drawer and change the 
film without disturbing the vacuum 
or introducing any contamination. 
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SULFAPRED$ 


Prednisolone Acetate, Sodium 
ulfacetamide, Phenylephrine HCl) 


Professional’ 
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Instructions for Authors 


Sela manuscripts by first-class mail to the Chief Editor, 
Frederick C. Blodi, MD, University of Iowa Hospitals and Clinics, 
Iowa City, LA 52242. Manufcripts are received with the understand- 
ing that they are not ung Simultaneous consideration by another 
publieation. Accepteff manuscripts become the permanent prop- 
erty of the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 


In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: *In consideration of the American Medical Asso- 
ciation's taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA." We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 

Author Responsibility.—A]l accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 22 
x 28 em (8% x 11-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 

References.— List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 


should not be listed as references. References to journal articles 


should include (1) author, (2) title, (3) journal name (as abbreviated 
in Index Medicus), (4) volume number, (5) inclusive page numbers, 
and (6) yea, in that order. References to books should include (1) 
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author(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Illustrations.—Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a elear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknewledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistica] evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 2 through August 31, 1979 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco a \ 
Pacific Medical Center 3 


University of California, Davis 
Stanford University 


Sections include Anatomy, Electron Microscopy, Microb ology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology, 
Neuro-ophthalmology, Optics and Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawfard, C. Dawson, A. Dellaporta, P. Ellis, 
W.R. Green, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, H. Kolder, R. O'Connor, G. Paris, 
K. Richardson, A.R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson, D. Worthen and many 
others on the faculty of 50. 


Tuition is $825.00. For further information and application forms, please write to J.W. Bettman, M.D., 
Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 


STRABISMUS SURGERY 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1979 


LI I 


A comprehensive course emphasizing up-to-date operative indications, 
techniques and post-operative management in the surgery of strabis- 
mus. 


FACULTY 
DIRECTOR—JOHN S. HERMANN, M.D. 
HOWARD EGGERS, M.D. 

PHILIP KNAPP, M.D. 
DONELSON R. MANLEY, M.D. 
ROBERT STROME, M.D. 

SARA SHIPPMAN, C.0. 
SUZANNE VERONNEAU-TROUTMAN, M.D. 
Robert C. Reinecke, M.D. 


NO 


LECTURES, FILMS and VIDEO-TAPES 


AMA-CME Credits, Category 1: 16 
Registration fee: $200.00 Limited enrollment 


For registration and additional information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





NATIONAL SPRING MEETING 
at 


APRIL 22-25, 1979 


Ophthaimology Speakers: 

D. Jackson Coleman, M.D., New York, New York 
Kenneth J. Hoffer, M.D., Santa Monica, California 
Charles D. Kelman, M.D., New York, New York 
Robert Machemer, M.D., Miami, Florida 

Richard C. Troutman, M.D., New York, New York 


Otolaryngology Speakers: 

Thomas C. Calcaterra, M.D., Los Angeles, California 
Michae! E. Glasscock, M.D., Nashville, Tennessee 
Charles 1. Krause, M.D., lowa City, lowa 

M. Stuart Strong, M.D., Boston, Massachusetts 


RESERVATIONS: Write directly to The Greenbrier, White Sulphur 
Springs, West Virginia for hotel accommodations. 


ADVANCE REGISTRATION: Fee of $225 required; checks payable . 
to The West Virginia Academy of 0 & 0. Send to: J. Elliott Blaydes, 
M.D., The Blaydes Clinic, Corner of Frederick & Woodlapd Avenue, 
Bluefielc, West Virginia 24701 / 


AMA CREDIT CATEGORY | 
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SEEMS TO END... 


FOR THOSE 
PATIENTS WITH 
CHRONIC ALLERGIC 
CONJUNCTIVITIS... 


PRESCRIBE 


VASOCONA 


(naphazoline an e| foroja][e]d[o[-20R UA 
and antazoline phosphate 0.5%) 


sterile ophthalmic solution 


a non-steroidal solution 
for the patient who needs 
long-term therapy 


High therapeutic benefit 


to risk ratio — Vasocon-A 
provides long-term treatment oF 
chronic flare-ups without the need 
for steroids. 


Synergistic decongestant/ 
antihistamine activity 


—Vasocon-A quickly clears red eyes, 


and effectively relieves itching and 
irritation. 


A true solution — unlike steroid 
suspensions, Vasocon-A delivers 
uniform drug concentration in every 
drop without shaking. 


High patient acceptance 


— Vasocon-A is a cosmetically 
acceptable solution that leaves no 
sticky, gummy residue on lid margins; 
causes minimal irritation. 





e WASOCON-A 


OPHTHALMIC 
DESCRIPTION® 


A sterile ophthalmic so®ton having the following com- 


position 
Naphazoline hydrochl 0.05 9 
Antazoline phospnate............. 0.5 
Boric Acid Mx .12 96 
Phenylmercuric acetate (preservative)..... 0.00296 


Sodium carbonate anhwdrous and sodium chloride 


ACTION: 
Vasocon-A combines the effects of the antihistaminic 


Antazoline, and the decongestant, Naphazoline 


INDICATIONS: 
review af a related combination of 
the National Academy of Sciences — 
sil and/or other informa- 
the indications as follows 


the treatment ef allergic, inflammatory, or infec- 


For relief of oculer irritation and/or congestion or 
fC 
ti 


IOUS Ocular cond'!ions 


tion of the less-than-effective indi- 


CMT 

Hypersensitivity to cne or more of the components of 
this preparation 

WARNING: 

Do not use in presence o! narrow angle glaucoma 


PRECAUTIONS: 

This preparation should be used only with caution in the 
presence of hypertension. cardiac irregularities or hy- 
perglycemia (diabetes). Tnis product is sterile when 
packaged. To prever! contaminating the dropper tip and 
solution, care shouldbe taken not to touch the eyelids or 
surrounding area with the dropper tip of the bottle. Keep 
bottle tightly closed when not in use. Protect from light 
ADVERSE REACTIONS: 

The following adverse reactions may occur: Pupillary di- 
lation, increase in intraocular pressure, systemic effects 
due to absorption (i.e , hypertension, cardiac irregulari- 
ties, hyperglycemia) 

DOSAGE: 

One or two drops insiilled in each eye every 3 or 4 hours 
or less frequently, as required to relieve symptoms 
CAUTION: 

Federal law prohibits-dispensing without prescription 


HOW SUPPLIED: 
15 mi dropper-tip plastic squeeze bottle 


REFERENCES: 
Miller, J. and Wolf, E.F., "Antazoline Phosphate and Na- 
phazoline Hydrochlomde, Singly and in Combination for 


the Treatment of Allesgic Conjunctivitis — a Controlled 
Double-blind Clinical Trial ANNALS OF ALLERGY Vol 
35. (1975), pp. 81-8€ 
Becker, B. and Hahn, X.A., Tropical Corticosteroids and 
Heredity in Primary Open-Angle Glaucoma," AMERI- 
CAN JOURNAL OF OPHTHALMOLOGY, Vol. 57 
(1964), 543-551 
Allansmith, M.R., “Vernal Conjunctivitis,” in CLINICAL 
OPHTHALMOLOGY, Vol. 4 Duane, T.D. Ed. (New York, 
Harper & Row, 1976 pp. 1-6 

* 
Glaucoma," ANNALS OF 


Number 9 (September 


Francois, J Corticcsteroid 


OPHTHALMOLOGY Vol 4 
1977), pp. 1075-108( 


SMITH, MILLER & PATCH 
Division of Cooper Vision P.R., Ine M 
San German. P.R. 00753 





881-22 
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Fellowship in neuro 
ophthalmology and or- 
bital diseases empha- 
sizing neuro ophthal- 
mic surgery July 1, 
1979, at the University 
of Pittsburglf, Depart- 
ment of Ophthalmolo- 
gy. Contact Dr. J.S. 
Kennerdell, Eye and 
Ear Hospital of Pitts- 
burgh, 230  Lothrop 
Street, Pittsburgh, 
Pennsylvania 15213. 


(412) 647-2209. 


Position available July 1, 
1979 for Assistant Chief of 
Ophthalmology at /00-bed 
general medical and surgical 
hospital affiliated with 3 
medical schools with an 
active teaching program at 
both the student and resident 
levels as well as excellent 
facilities for clinical and labo- 
rgtory research. Contact Chief 
of Staff or Chief of Ophthal- 
mology Section, VA Medical 
Center, Washington, D.C. 


"20422 or telephone (202) 


389-7235. Equal employment 
opportunity employer. 
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If you 
order blood 
you need... 


wer 






MACLEOD PD AOL NOT WOOO AE 


The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience in the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


* Responsibility of the Clinician 
in the Transfusion Service 

* Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 
order your copy today! $3.00 
Order Department OP-267 S/J 
American Medical Association 

535 N. Dearborn Street 

Chicago, IL 60610 


Please send copy(ies) of General 
Principles of Blood Transfusion, OP-267, 
at $3.00 each. 





Name 
Address 
City 


State Zip 
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Prescribing Information 
CHLOROMYXIN 
(chloramphenicol-polymyxin ophthalmic 
ointment) 


Description 

Each gram of Chloromyxin (chloramphenicol- 
polymyxin ophthalmic ointment) contains 10 mg 
(1%) chloramphenicol and 5,000 units poly- 
myxin B (as the sulfate) in a special base of liquid 
petrolatum and polyethylene. 

Actions 

Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from soluble 
RNA to ribosomes. Studies have shown that 
chloramphenicol is not absorbed in measurable 
amounts by topical application to the eye. Devel- 
opment of resistance to chloramphenicol can be 
regarded as minimal for staphylococci and 
many other species of bacteria. 

Polymyxin B sulfate is one of a group of basic 
polypeptide antibiotics derived from Bacillus 
polymyxa (B aerosporus) and has a bactericidal 
action against almost all gram-negative bacilli 
except the Proteus group. Polymyxins increase 
the permeability of bacterial cell wall mem- 
branes. All gram-positive bacteria, fungi, and the 
gram-negative cocci, Neissería gonorrhoeae and 
N meningitidis, are resistant 
Indications 
Chloromyxin (chloramphenicol-polymyxin 
ophthalmic ointment) is indicated for the treatment 
of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol- and/or polymyxin-susceptible 
organisms 
Contraindication 
This product is contraindicated in persons 
sensitive to any of its components 
Warnings 
Prolonged or frequent inter mittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 
Precautions 
The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken 

In all except very superficial infections, the 
topical use of chloramphenicol should be sup- 
plemented by appropriate systemic medication 
Adverse Reactions 
Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported 
Dosage and Administration 
A small amount of ointment placed in the lower 
conjunctival sac every three hours, or more 
frequently if deemed advisable by the prescrib- 
ing physician. Administration should be con- 
tinued day and night for the first 48 hours, after 
which the interval between applications may be 
increased. Treatment should be continued for at 
least 48 hours after the eye appears normal 

Total dosage of polymyxin, systemic and 
ophthalmic, exceeding 2.5 mg (25,060 units)/ 
kg/day should be avoided 
How Supplied * 
N 0071-3082-07 Chloromyxin (chlorampheni- ? 
col-polymyxin ophthalmic ointment) is supplied 
sterile in ophthalmic ointment tubes of 3.5 g. 

UL 


PARKE-DAVIS 


PARKE-DAVIS 
Division of Warner-Lambert Company 
Morris Plains, NJ 07950 PD-JA-2468-1-P (6-78) 
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— CHLOROMYXIN" 


sign o iius nce 3yxin 








ophthalmic ointment: 


. Effectiveinsuperficial —  . 
conjunctival and corneal infections" 






a Chloromyxin, a combination 
of chloramphenicol and poly- 
kK  myxin, ‘covers’ many gram- 


Fach gram of Chloromyxin Ophthalmic 
Ointment contains 10 mg (1%) chloram- 
phenicol and 5,000 units of polymyxin B (as 
Clfamohanico tne sulfate) in a special base-of liquid 


^c AE, Pale, tne On petrolatum and polyethylene. 
slapny OCOCC!, and a most a v ag Prolonged or frequent intermittent use of 
gram-negative bacilli. PARKE-DAVIS topical chloramphenicol should be avoided 
m Works well against Pseudo- because of the possibility of nypersensi- 
monas aeruginosa, a dan ger- t'vity i o including bone marrow x ; 
ous and opportunistic organism PROAR 
which grows better in the All APER koe fungi, and p. 
: mee gram-negative cocci, Neisseria gonorrhoeae 
cornea map nany other known and N meningitidis, are resistant to poly- ES 
. medium. myxin B alone. And, all fung are resistant to ; f 
P. : | henicol. Total d f pol In, 
4 Chloromyxin is preservative-free. Arata dasha eer gate a - 


systemic and ophthalmic, exceeding 2.5 mg 
"When caused by susceptible organisms | 25,000 units)/kg/day should be avoided. 


tVaughan D, Asbury T General Ophthalmology. ed 8 
Los Altos. CA, Lange Medical Publications, 1977. p 296 
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Please see prescribing information on preceding page. PARKE-DAVIS 
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Design advantages of ULTRAVUE” Lenses 








LINo visible segments — ULTRAVUE Lenses are the bifocals with no lines... 

















[ Progressive power corridor! In ULTRAVUE Lenses between distance portion and 
reading area.. 








L]Large distance portion... 








L]Large spherical reading area... 
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U No surface astigmatism in progressive power corridor... 


C AOLITE® hard resin lenses... 














e [175 mm diameter lens blank... 


O Beauty and optical superiority... 








— —— m — - - — ———————————————————— 


| i OlEasy Easy patient adaptability... 








——À —— ——— 


With 27,000 dispensers trained ond certified, you cc can in prescribe ULTIRRAVUE 
\ Lenses with confidence. 
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is become patient benefits 
for happy wearers. 











“the look of single- vision lenses S with no obstructing line, no annoying double 
images. 


clear vision nata all distances with r no > abrupt: power change— uninterrupted 
vision from near, through OCIS.) to far. 














full- field, distortion- free viewing. 








. more patient comfort for close- up viewing. 


better visual acuity for intermediate- range viewirg. 


























_ lightweight comfori with impact resistance and - nlimited tinting possibilities. 











fits modern fashion frames to helo your patients maintain a youthful a 
 appsarance with ULTRAVUE Lenses. 





many practitioners are fitting 50% of their presbyopes with ULTRAVUE Lenses. 


| patient acceptance is a consistent 97% with newly diagnosed presbyopes as as 
well as current flat too wearers. For additional information on the fastest 
growing. lens of ine decade, call toll free 1- ‘S00- 225- 7499. 


| ‘Qulrane Lenses A 


OGALS WITH NOLINES Optical 














THE EYE RESEARCH INSTITUTE OF RETINA FOUNDATION AND 
POSTGRADUATE MEDICAL INSTITUTE ANNOUNCE. 


1979 
SPRING TRISYMPOSIA 
BOSTON 


7th PHOTOCOAGULATION COURSE 
J. Wallace McMeel, M.D., Chairman 
Api 3. 6, 74, 1979 


14th RETINAL DETACHMENT COURSE 
Ronald C. Pruett, M.D., Chairman 
May 18, 19, 20, 1979 


6th VITREOUS SURGERY COURSE 
H. MacKenzie Freeman, M.D., 
. Co-Chairman 
Felipe I. Tolentino, M.D., Co- Chairman 
June 1, 2, 1979 


LIMITED REGISTRATION—ALL COURSES 
CREDIT: CATEGORY I, A.M.A. PHYSICIAN'S RECOGNITION AWARD 


INQUIRIES: H. e cKen 
C 


Char r Plaza 
Boston, MA 02114 





MAKE MEDICAL HISTORY... 


With Fundus photos that save you reams of notes. 
x e) 





The Kowa RC-2 Fundus camera isn't a 
highly trained technician's device. Opera- 
tion is so simple that no photographic 
experience is needed to use it, thus, the 
RC-2 is being discovered by more doctors 
every day as a vital office diagnostic aide, 
rather than a hospital-only device- 


The RC-2's photos are worth hours of 
note-taking. They make the doctor-superb 
records to show ophthalmic progress to 
the patient, publication or student. 


Once the subject and camera are set up, 
what you see is what you get, in just a 
minute with Polaroid* color. 


Moreover, the portability of the camera, 
with 35mm back, makes it ideal to bring 
into the O.R. and to the patient, rather 
than vice-versa. A joy stick stand adds 
clinic convenience, easy fixatien and 
smooth movements. 


. Last, the Kowa RC-2, the only hand-held 
(Polaroid outfit shown above) and easiest to use Fundus camere, is also 
*Polaroid is a trademark of the Polaroid Corp. of America. the least expensive. 


Kowa Company. Lid. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 
IN U.S., ADDRESS INQUIRIES TO: 


KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 * (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 e (213) 377-0708 


KEELER INSTRUMENTS LTD. OPTIKER RYSER 

Optische Gerate 21-27 Marylebone Lane St. Gallen 
D 875 Aschaffenburg London, W.1. England Switzerland 

e Postfach 74, W. Germany 
LUNEAU & COFFIGNON IMPERIAL OPTICAL COMPANY, LTD. GENERAL OPTICA 
Paris 8e, France Toronto, Ontario, Canada Barcelona-5, Spain 
VAN HOPPLYNUS, S.A. LAMERIS INSTRUMENTEN N.V. AMPLIMEDICAL SRL 
Bruxelles 1, Belgium Utrecht, The Netherlands Milano, Italy 
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$| AMERICAN INTRA-OCULAR IMPLANT SOCIETY 


presents its 


Fifth Scientific Session 


The Second US . | 
Intraocular Lens Symposium 


Kenneth J. Hoffer, M.D., Chairman 
April 8-11, 1979 Century Plaza Hotel, Los Angeles, California 





ALL NEW MATERIAL NEVER BEFORE PRESENTED 
C. D. Binkhorst = D. Peter Choyce = S. Fyodorov = Jan Worst 


SPEAKERS partial listing 


John Alpar 

Aziz Anis 

James Aquavella 
Eric Arnott 
Hobert Azar 
Kenneth Barasch 
Ronald Barnet 

C. D. Binkhorst 
Elliott Blaydes 
Herve Byron 
William Cain 
Lawrence Castleman 
D. Peter Choyce 
Henry Clayman 
Gilbert Cleasby 
John Corboy 
Charles Cozean 
Hobert Drews 
David Dulaney 
David Eifrig 

F. Thomas Ellingson 
Paul Fechner 
Edward Fetherolf 
John Finlay 
Jerre Freeman 
Miles Galin 
James Gills 
Herbert Gould 
Jon Roger Hall 
William Harris 
David Hiles 
Henry Hirschman 
Kenneth J. Hoffer 
Frank Hurley 
Malcolm Ing 

Karl W. Jacobi 
Norman Jaffe 
Robert Karisberg 
Herbert Kaufman 
Charles Kelman 
Guy Knolle 


Manus Y 


Richard Kratz 
Marvin Kwitko 
Andrew Lewicky 
Howard Lieberman 
Gideon Lowe 
Jerry Maida 
Malcolm McCannel 
David Mcintyre 
William McReynolds 
Kay Michelis 
Charles Moore 
Lyle Moses 

Lucille Munion 
Stephen Obstbaum 
Randall Olson 
Allen Parelman 
John Pearce 
Gholam Peyman 
Brooks Poley 
Edgar Rainin 
Boonlua Ratanawongsa 
Chandrappa Reshmi 
Stephen Richman 
J. James Rowsey 
James Salz 

Ronald Schachar 
H. John Shammas 
Steven Shearing 
John Sheets 
Dennis Shepard 
David Sholitan 
William Simcoe 
Norman Stahl 
Daniel Taylor 
Jerald Tennant 
Barrie Thrasher 
Walter Vukcevich 
Doug Williamson 
Robert Wolters 
Scott Wong 

Jan Worst 


PAPERS TO BE PRESENTED partial listing 


Mark VII IOL vs. Mark IX IOL: 100 Case Comparison 
Binkhorst IOL's vs. Choyce IOLs vs. Shearing IOLs 


Primary vs. Secondary Insertion of Anterior Chamber IOLs: 
A Prospective Study 


Endothelial Cell Count in Eyes with Anterior Chamber Lenses: 
5 Year Study 


Terry Keratometer in Intraocular Surgery 

Slit Lamp Anterior Chamber Fluorophotometry in IOL Patients 
Capsular Fixation with Secondary Implants 

Loop Position: Hearing IOL 

PETP Suture for Fixation of IOL Implants 


New Approaches to Management of the Posterior Capsule with 
IOL Implantation 


Endothelial Cell Count Studies After PKE and Insertion 
of a Kelman Lens 


Prevention/ Treatment of Posterior Capsule Opacification 
Removal of IOL Using Two Lens Glides 
New Techniques for Secondary Implantation 


Contraindications to Lens Implant in Traumatic Cataracts: 
144 Cases 


Pediatric Endothelial Cell Studies 
Iris Supported IOLs in Eyes with Primary Glaucoma: 40 Cases 


Goniscopic, Visual Results and Complications Rates in Choyce 
IOL Implantations: 300 Cases 


Indomethacin After ICCE in Prevention of CME: 42 Cases 
Combined ECCE with Cyclodialysis: 186 Cases 
Endothelial Cell Loss with the Choyce Anterior Chamber Lens 


Combined Penetrating Keratoplasty ECCE and IOL Implantation 
(Triple Procedure): 40 Cases 


Indications for Implant Removal 

Sterile Hypopyon 

Endothelial Cell Loss Following Minimum Trauma Surgtry 
Iris Erosion in Pediatric Patients 

The "Toxic Lens" Syndrome 


Frequency of Endophthalmitis with ICCE and Anterior Chamber N 
IOL Results 


Post OP Pachymetry and Keratometry as Measures of Healing 
IOL Surgery as an Office Procedure 
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New Designs Reviewed 


Special Intraocular 


Lens Meetings: 
AIOIS— Scientific Advisory Board 
Intraocular Lens Manufacturers 
Association 
LS International Intraocular Implant Club 
American National Standards 
Institute —IOL 


Nurses' & Technicians 
Program: Material to familiarize 
paraprotessionals with intraocular 
lens surgery. 


Grand Ball: An elegant evening 
of dancing, dining and special 
entertainment. 


Ladies’ Program: 4 great days 
of specially planned events. 





COURSES 2 hour 


course session instruction 
Sunday, April 8 


Endothelial Photography 


Course 

Kenneth J. Hoffer, M.D., Director 
William Bourne, M.D. 

Miles Galin, M.D. 

Herbert Kaufman, M.D. 

Manus Kraff, M.D. 

Limited attendance 50 $100 


Suturing Techniques and 


Intracapsular Cataract 
Extraction with 
Intraocular Lens Cours? 
Norman S. Jaffe, M.D., Directar 


Henry Clayman, M.D. 
Unlimited attendance Free 


Extracapsular Catarac- 
Extraction with 


Intraocular Lens Cours? 
Richard Kratz, M.D., Director 
Lawrence Hyde, M.D. 

David Mcintyre, M.D. 

Unlimited attendance Free 


Use of McReynolds 


Instruments Course 

William McReynolds, M.D., Director 
Ned Snider, M.D. 

Unlimited attendance Free 


Kelman Anterior 


Chamber Lens Course 
Charles Kelman, M.D., Director 
Unlimited attendance Free 


The Platina Lens in Intra 
and Extracapsular 


Cataract Extraction 
Ronald Barnet, M.D., Director 
Unlimited attendance Free 


Tuesday, April 10 


Lens Calculation Course 
Kenneth J. Hoffer, M.D., Director 
Charles Cleavenger, M.D. 





intracapsular Cataract 
Extraction with 
Intraocular Lens Course 


Robert C. Drews, M.D., Director 
Unlimited attendance Free 


Extracapsular Cataract 
Extraction with 


Intraocular Lens Course , 
Henry Hirschman, M.D., Director. 
David Mcintyre, W.D. 

William Simcoe, M.D. 

Unlimited attendance Free 


Malpractice Course 
Herve Byron, M.D., Director 
Unlimited attendance Free 


McCannel Suture Course 
Malcolm McCanne!, M.D., Director 
Unlimited attendance Free 


Anterior Chamber Lens 


Course 
Jerald Tennant, M.D., Director 
Unlimited attendance Free 


Modification of 
Astigmatism Using 
Operating Keratometers 
Dennis Shepard, M.D.. Director 


Thomas Cravy, M.D. 
Unlimited attendance Free 


Richard Koplin, M.D. AMA Cateaorv 1 
Safeguards Course Lyle Moses, M.D. 40 h Category 
William Smcoe, M.D., Director H. John Shammas, M.D. ours 
Unlimited attendance Free Limited attendance 100 $50 
i DO NOT WRITE IN THIS SPACE —FOR STAF- USE ONLY 
DT PD AMT PD PK MD CD NO 


Prior to Mar 1: 
[| Residents $175 


After Mar. 1: 
[1 Residents $225 





REGISTRATION - U.S. INTRAOCULAR LENS SYMPOSIUM 


COST 


O Members, Fellows and Military of AIOIS $325 
O Nurses and Technicians $125 
C] Endothelial Photography Course $100 


O Members, Fellows and Military of AIOIS $375 
G Nurses and Technicians $150 
[] Endothelial Photography Course $100 


O Check here if you wish further information om the Ladies Program 


(] Lens Calculation Course $50 
g Ladies’ Program $122 


O Lens Calculation Course $50 
[3 Ladies' Program $150 


[] Non-Members $400 


O Non-Members $450 


EACH REGISTRANT MUST FILL OUT A SEPARATE FORM. Cancella: ons: 90% refund prior to postmark date of 
March 1. 10% refund after postmark date of March 1. Residents must have letter from Chief of department. Make check 
or money order payable to: U.S. Intraocular Lens Symposium and send with this form to P.O. Box 3140. Santa Monica, 
California 90403. For hotel reservations, please contact Century Plaza Hotel directly at: Avenue of the Stars, Los 
Angeles, California 90067. Telephone (213) 277-2000. Toll free reservation number: 1 (BOO) 228-3000 When making 
reservations please indicate that you are with the AIOIS. 


Name 





Acdress 








City 
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OCULOPLASTIC 
SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT 1) 


May 16-19, 1979 


OBJECTIVES: 

An in depth symposium to provide the practicing 
and resident surgeon with an Oculoplastic Course 
featuring LIVE SURGERY VIDEO TAPES, FILMS, 
LECTURES AND PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: 
|. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S. Hecht. M. D. 


B. Cosman, M. D. 
N. Cousins, Esq. 


L. Herman, Ph.D. 
A. Messina, M. D. 


M. Dunn, M. D. E. Wiggs, M.D. 
D. Gaffin, Esq. D. Wolfley, M. D. 
H. Gould, M. D. and others. 
M. Guibor, C. O. 

SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 

Fractures and Orbital Tumors. 


New Pork Medical College-Westchester County Medical Center 





UBL Mia SA cesta lt 


Semi-Annual Cadaver Courses 


of the 





Vil NERVE 
SURGICAL DISSECTION COURSE 
(25 HRS. CME & CAT 1) 


May 20-22, 1979 


OBJECTIVES: 

A unique and practical surgical course, 
presented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: 

L. Bergmann, M. D. M. May, M. D. 

J. Conley, M. D. A. Messina, M.D. 
M. Dunn, M. D. S. Parisier M. D. 
F. Gillen, M. D. J. Smith, M. D. 
P. Guibor, M. D. D. Wolfley, M. D. 
J. Hagedoorn, Ph.D. D. Zorub, M. D. 


P. Janetta, M. D. 


SUBJECTS: 

Facial Nerve Testing, Dynamic-Static Techniques, Lid 
Spring, Silicone Encircling, Facial Reconstruction, 
Direct Nerve Repair and Grafting, 12-7 Hook-up 
Animation, Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


"^ —"—— "X "—"—"—"———————-———-—————————————-—————————————————————— mm wmhmmmmRMET UU.» 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 3 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 


May 16-19, 1979 
OCULOPLASTIC REGISTRATION FORM 
Registration $600 





Name ` 

Address 

ri uu 2c 9lale s uo cot fip 

Telephone ( ) 

Specialty: Ophth —ENT —Plastic—Derm 
(circle one) 


Make cgeck payable: N.Y. Medical College 
OCULOPLASTIC COURSE 


May 20-22, 1979 
VII NERVE REGISTRATION FORM 
Registration $500 
Name 
Address 
City. a ee Sate um D 
Telephone( . . ) 


Specialty: Ophth—ENT—Plastic—Neurosurgery 
(circle one) 


Make check payable: N.Y. Medical College 
Vil NERVE COURSE 
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ALL EYES FOCUS ON HARPER AND ROW'S 


5 LOOSE LEAF VOLUMES ~ 
FOR PROGRESSIVE, PRACTICING OPHTHALMOLOGISTS... 


-ONE COMPLETE, EVER-CURRENT REFERENCE 





CLINICAL 
OPHTHALMOLOGY 


edited by Thomas D. Duane, M.D, Ph.D, FACS. 





benefits you cant afford to miss: 


* You are informed, on a regular basis, 
of all tha: is new, including 
advances in techniques of 
ophthalmic surgery. 
Appropriate equipment, and 
rationale of its use, is reviewed. 
No charge for preview! Harper and 
Row will send you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for a generous 30-day, 
no-cost examination. 


loose leaf concept: new pages for old! 
«First set of easv-to-insert revision 
\ pages automatically will be sent to 
CLINICAL OPHTHALMOLOG Y subscribers at no 
extra charge, along with instructions — — — ——— ————— ——— 


on how and where to insert new pages. | Harper & Row Publishers, Inc 


Revisions in future years are optional. ES 
| Loose Leaf Reference, 235) Virginia Ave. 


look what you get: Hagerstown, MD 21740 
5 loose leaf volumes. 
concise and comprehensive 
3,200 pages 


221 chapters encompassing 


Please send me on 30-day approval cr phone 301-733-2700 (ask for pos 


| [] CLINICAL OPHTHALMOLOGY, 5 VOLS., $300 A «we, ow 
ee C] Enclosed is my check for $300 We pay postage, handling.) ~ piis ht 
the entire field of ophthalmology | C] Please bill me full amount, $300, plus postage, handling, $5 B05 / 

all information clinical in scope [] Please bil! me $ per month. ($12 minimum.) f| ho? 

167 impressive contributors, | lus | re 


"4 aiy zz" 









Sio Name 
-experts in their specialties 


j (please print) 
* 3,030 clear illustrations 











and photos, plus 7 color plates RENE 
* 383 tables and figures e 
for fast analyses City ooo State ——————————— Zip 
8 X 10" easy-to-handle size No deposit; no interest; no carrying charge. 
* annual revision service Postage and handling costs will be included in installments. / 
Mar. 79 A 





* separate computerized index, 2-78L 
updated for new revision pages 
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TheRodenstock 








it Lamp. Should You Buy It Because 


lts Easier To Operate And Accepts More Attachments? | 


Any one of the design and engi- 
neering improvements represented 
by the Rodensteck Slit Lamp would 


earn it a place in yourexamining lane. 


Taken together, they place the 
RO2000 from Coburn so far ahead 
of the competition that comparison 
is virtually impossible. 


SO CLEVERLY DESIGNED YOU 


COULD ALMOST OPERATE 
IT WITH ONE HAND TIED 
BEHIND YOUR BACK. 


The Rodenstock designers have 


placed three adjustment rings in the 
lower section of the slit projector, 
so you can change the length, width 
and angle of the slit _ . 
image without chang- | 
ing the positionof | 
your hand. 


e» 








Then, at the base of the lamp, all 
within an inch of each other, are: 
(1)the Joy Stick control for focusing 
and horizontal movement in all di- 
rections; (2) the electro-mechanical 
height adjustment control; (3) the 
cross slide locking lever; and (4) the 
knob controlling the intensity of the 
slit image. e. i" 


THE RO2000 CAN BE USED IN 
MORE WAYS THAN ANY 
OTHER LAMPIN PRODUCTION. 


In addition to accepting attachments 
for Pachometry, Applanation Tono- 
metry, Gonioscopy and Fundus 
examinations, you can adapt it for: 
(1) instant anterior segment photog- 
raphy; (2) 35 mm photography; (3) 
simultaneous instant and 35 mm 
photography; (4) stereo photography: 
(5) instant or 35 mm photography 
with one or two additional observers; 
(6) three additional observers; and 
(7) video tape or film recording. 
Rodenstock also produces a Slit 
Lamp (Model RO2001 ) with built-in 
photographic equipment, multi- 
flash source and flash generator, for 
slit beam photography. 


OrBecauselt Ge 


rates 600,000 L 


With A 20-Watt Bulb? 


YES, 600,000 LUX. AND 
ALMOST NO HEAT. 


With the RO2000, Rodenstock in- 


troduces the first optical system that 
combines the lighting system with 
the multilens projection objective. 
The efficiency of this method 
is so great that you can generate 
400,000 lux of cold. color-corrected 
light with a regular 15-watt bulb. 
Or with the accessory Halogen 
package, up to 600,000 lux. 
The small bulb wattage means 
the RO2000 will never overheat. 
And the unique Optical Heat 
Sync System — which rejects all heat- 


RO2000, Polaroid with Flash. 








t a 
RO2000, 35 mm with Flash. 
producing wavelengths (above J.75 
microns )— means you can use the 
Lamp’s extraordinary brilliance with- 
out causing undue discomfort =o 
your patients. 


AN OPTICAL SYSTEM THAT 
ELIMINATES EYE STRESS 
AND ACCOMMODATION. 


The RO2000 Slit Lamp's opticel sys- 


tem is based on the principle of the 
surgical microscope. So, instead of 
focusing on a point inthe condensing 
lens, you just look straight aheed. 
This completely eliminates eye 
fatigue by eliminating accommoda- 
tion—an important consideration 
for someone who may spend ur to 
4 hours a day at the Slit Lamp. 


THE RODENSTOCK RETINO- 
METER: AN ACCESSORY 
THAT DESERVES AN AD 

OF ITS OWN. 


For the first time, reliable laseranter- 
ferometry can be used in the exam- 
ining lane as a routine part of your 
diagnostic approach. 

The Retinometer measures -he 
retinal and cortical functions of the 


eye, independent of the influence of 
the optical média. 

Properly used, it will give you a 
dependable measurement of retinal 
function —even when cloudy media 
makes direct visual inspection 
impossible. 

In cataract patients. for example, 
you can reliably predict the visual 
improvement that can be expected 
after cataract removal. 

Although the Retinometer is used 
as an attachment to the Rodenstock 
Slit Lamp (as well as other types), it's 
such an important development by 
itself that you may wish to request 
technical literature immediately. 


The New Rodenstock Retmometer as an 
accessory to the RO2000. 


For complete technical literature on 


the Rodenstock Slit Lamp, call 
Coburn Professional 
Products Division 


toll free at 800-446-4831. In Vir- 
ginia, call collect (804) 526-1027 
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Office communications at a gla 





Using lights and audible, non-verbal custom designed to meet the specific 
signals. our "Quiet Communicator" en- communications and traffic control 
ables you to monitor the status of office needs of your practice. 


personnel at a glance. Electronic light 


panels are installed easily and inexpen- get the details on Diversatronics' Call 
sively, and your Call System will be | System. Call or write today. 


Systems starting from $650 diversatronics inc. 


456 Parkway, Broomall, PA 19008 (215) 356-3995 


FACULTY POSITION AVAILABLE 


General Ophthalmologist with subspecialty training in 
cornea and external disease is sought for well 
established University Department of Ophthalmology, 
academic rank commensurate with credentials. Qual- 
ifications include successful completion of approved 
eye residency program plus fellowship experience in 
cornea and external disease. Duties include teaching, 
patient care and research. Salary based on strict full 
4ime rank. Send curriculum vitea, bibliography and 
references to John L. Keltner, M.D., Department of 
Ophthalmology, University of California, Davis, CA 
95616. Open until filled. 


AN EQUAL EMPLOYMENT OPPORTUNITY /AFFIRMATIVE ACTION EMPLOYER 


\ 


FI OO PR aaa a, "ERES 


For more efficient office operations, 


..making your medical life easier. 








Ophthalmic Ultrasound Seminars 


Announces 


The Third Annual Course in 
Real - Time Ophthalmic Ultrasound 
And Intraocular Lens Power Calculation 


Saturday March 31 - Sunday April 1, 1979 


THE HYATT REGENCY 
Memphis, Tennessee 


Course Director: Steve Charles, M. D. 


A/B/D SCANNING 


Contact: 

Patricia Lindgren 

Ophthalmic Ultrasound Seminars 
100 Grove Road 

P.O. Box 247 

Frederick, MD. 21701 

301/694 - 9494 


Tuition: 

Practitioners $200. 
Technicians 150. 
Residents 50. 











The New Topcon OlVIS-50 


An advanced new operation microscope for clinics. emergency rooms, and 
ophthalmologists’ offices —for less than $3,000. 












The new Topcon OMS-50 offers hospi- 
tals, clinics and practitioners a first time 
opportunity to install a professionally- 
equipped operating microscope on the 
premises for an extraordinarily low price. 
The OMS-50 features the most essential 
advantages of the sophisticated micro- 
scopes used in hospital operating rooms: 


Coaxial light source. 
Uses light transmitted from a remote 
source through a fiber optic bundle. 
Provides cooler light than direct source. 


Oblique light source for 
homogeneous or slit illumination. 
Illuminator revolves freely around 
microscope head, and slit can be varied 
in width continuously from O to 20mm. 


45° inclined binocular. 
Microscope designed for use ata 
convenient 45° angle. Conversion 
to straight binocular viewing is 
made possible by an optional 
eyepiece attachment. 


Em 


Easy magnification change. 
Flip of lever directly beneath bin- à; 
ocular eyepieces changes power VERE 
from 6x to 1Ox when standard 
1Ox eyepieces are used. Optional 
16x eyepieces also available, for 
choice of 1Ox or 16x viewing. 









Motorized fine-focusing of optical head. 
A convenient standard foot switch allows operator — &* 
to fine-focus instrument without using hands. 1 


Sterilizable attachments. 
All areas of microscope commonly touched by operator's 
hands feature removable components for sterilization. 
Lets operator use controls (for magnification, slit width, 
etc.) freely without losing sterile condition. 


Interchangeable objective lenses. 
Permit change of working distance from lens to site for 
different procedures. 


Counterbalanced floor stand. 
For greater stability. Height adjustable up to 360 mm. 


The Topcon OMS-50 is the first operation micro- 
scope designed and planned from its original 
concept to function effectively in all types of 
basic installations. For more information on 
this remarkable new microscope, contact your local 
Topcon distributor or write to us. 


 TOPCON , 


A New World of Precision Optics | 
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p An Zeo daily instillations- 
| Pur i, interrupted 24-hour control 
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‘Ochronic simple glaucoma 
O glaucoma secondary to aphakia 


E | Mimmize intraocular pressure 
pea ks whether they osi s Uring 
3e day or duringcriticalearly - 

| Tu purs 


OSPHOLINE IODIDE 1s 
two decades of clinical 
ger-acting—not more 
Shut 


















In four available concentrations— 
fo satisfy indictdual patient 
requirements. 


o Therapy with PHOSPHOLINE 
IODIDE should -3mploy the lowest effee- 
tive concentration. Therefore, the logical 
choice for initiat on of therapy is the 
0.03% strength — which probably has no 
greater potential for side effects than 
pilocarpine. 

a Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.05%, 0.125%, or 0.2596 
when required. 


Note: After reconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 


Or 
5 
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Subacute or ohroak ge ert glaucoma after iri 
where surgery is refused or contraindicated. Certain non-uvel 
secondary types of glaucoma, especially glaucoma rola 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 
Contraindications: 1. Active uveal inflammation. SUE 

2. Most cases of angle-closure glaucoma, due to the possi 
of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Sate use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the i ac 
tion of the neonate. 

2. Succinylcholine should be administered only with great | 
caution, if at all, prior to or during general anesthesia to DELIS 
receiving anticholinesterase medic Non prepuce of possible — 
respiratory or cardiovascular collar . 

3. Caution should be observed in tre ng glaucoma with 
PHOSPHOLINE IODIDE in dex S Wo are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
ons for myasthenia gravis, because of possible adverse additive 
effects. 

Precautions: 1. (ODER NA is recommended prior to initiation 









eth ati sause c 
ciliary OSEE aon that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts fora 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formulating such products, etc.) should be 

warned of the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of respiratory 
Acabo. troquer weh ngi aoa ee changes may be 
visable. — 












































4. ‘ris bon! may on | 
enlarge and obscure vision. 1 
children. The cysts usually shr 
medication, reduction in stren 
instillation. Rarely, they may ruptt à 
aqueous. Regular examinations advisable V 
being prescribed for the treatment of accommo 
5. Prolonged use may cause conjunct al th 
tion of nasolacrimal canals. x ces 
6. Lens opacities occurring in pati : der tre 
glaucoma with PHOSPHOLINE IODIDE havet een 
and similar changes have been produced experimentally i in ET 
normal monkeys. Routine examinations should uenompeny t 
clinical use ofthe drug. ie. 
7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- - 
ing a sympathomimetic mydriatic such as phenylephrine. - 
Overdosage: Antidotes are atropine, 2 mg parenterally: 
PRCTOPAM* CHLORIDE (pralidoxime d 25 mg per SUR 
intravenously, artificial respiration should be given if , 
How Supplied: Four potencies are available. 1.5 mg - 
for dispensing 0.03% solution; 3.0 mg pande ior 0. 06% 
solution; 6.25 mg package for 0.125% solution; 12.5 mo — 
package for 0.25% solution. Also contains potassium acetate . 
(sodium hydroxide or acetic acid may have been incorporatedfo 
adjust pH during manufacturing), chlorobutanol (chloral deriva- 
tive). mannitol, boric acid and SUD opa pap 
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MB the Ophthalmos Division 
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Keeler introduces some brilliant performers: a line of Halo- 
gen-illuminated ophthalmoscopes and 3.5V retinoscopes 


for brighter, more intense illumination. And a newly-de- `. 


signed Lift-a-Lite source to power them. 


PRACTITIONER OPHTHALMOSCOPE 

The addition of Halogen illumination provides even greater 
capability with this high-performance instrument. The spe- 
cially-cesigned optical system provides clear, glare-free vi- 
sion, with minimal peripheral shadow and an unsurpassed 


view of the macula. The Practitioner also features three aper- .: 
ture controls to allow eccentric fixation; macular and wide- `: 
angle study. Lens powers range from + 29D to -30D in 1D -. 


steps, and a fingertip auxiliary lens control conveniently 


regulates the + 20D, -10D and -20D powers. The Prac-. 


titioner's streamlined head design insures easier manipula- 
tion and better observation at the periphery: 


Halogen illumination is also furnished with Keeler's high- 


performance Specialist Ophthalmoscope. The Specialist in- 
cludes a wider lens range (-- 44D to —45D in 1D steps), as 


well as a six-beam selector capable of wide-angle, inter- : 
mediate, red-free, macular, slit and fixation examinations. ` 


Both the Practitioner and Specialist ophthalmoscopes are 
available with cord, battery or rechargeable handles. 


STREAK RETINOSCOPE 
With new 3.5V illumination, Keeler's Streak Retinoscopé 


provides the doctor with a powerful, high-intensity streak - 


long enough to. intersect trial frame or refractor unit axis 
scales. The focusing movement of this unique instrumentál- 
lows for plane and concave mirror vergences, and permits 
smooth, continuous rotation through edita Din 


POWER SOURCES | | 
Keelers Halogen and 3.5V instruments can be powered 


from a new, wall-mounted Lift-a-Lite unit, or from convenient. 
single-well wall: recharger or double-well. desk pharging 


models. 


Make Keeler your Halogen Connection, Cal or write for 


complete details. . 





Wi hi: the future i in sight 


456 Parkway, PARRIN Park industrial District, Broomall, PA 19008. s $ 
Philadelphia « New York * Boston" Los Angeles + Chicago * Houston » Atlanta * Cleveland - ii 
Call toil fee: 800-523-5620 (in PA -all 215-353-4350) - AI products serviced Broomall, PA * 
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in Ophthalmology 


INCORPORATED 1969 


YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant In Ophthalmology! 


CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, 
Ophthalmic Assistant-A, and Ophthalmic Technician. The oral / practical test for Ophthalmic 
Technicians is given in November at the annual meeting of the Joint Commission on Allied 
Health Personnel in Ophthalmology. Help your assistant to participate in this program 
sponsored by physicians representing all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 


JCAHPO does not discriminate on 
the basis of race, color, nationality, or 
ethnic origin. 


THE LACRIMAL SYSTEM 
DIAGNOSIS AND THERAPY 
SPONSORED BY 
THE POST-GRADUATE INSTITUTE 
OF THE 


NEW YORK EYE AND EAR INFIRMARY 
MAY 7, 1979 


EMBRYOLOGY ANATOMY 
SECRETORY/EXCRETORY THERAPEUTICS 
MEDICAL and SURGICAL DIAGNOSIS 
RADIOLOGICAL TECHNIQUES 


Faculty: Hampson A. Sisler, M.D., Course Director; Drs. Byron C. 


Smith; William Cooper; Ira Jones; Harold Kirshner; Alvin Brackup; 
and Gerhart Schwarz. 


AMA-CME Credits, Category 1: 8 
Fee: $75.00 
For Registration and additional information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


JOINT COMMISSION 
ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 


1575 University Avenue 
St. Paul, Minnesota 55104 


THE BROOKDALE HOSPITAL 
MEDICAL CENTER and 
SUNY—DOWNSTATE 
MEDICAL CENTER 
Offer a Course in 
PEDIATRIC OPHTHALMOLOGY UPDATE- 1979 


A one day course in Pediatric Ophthalmology will be given 
under the direction of Alan |. Chalfin, M.D., & Irwin Kanarek, 
M.D., at the Brookdale Hospital Medical Center on April 2, 
1979. 


Lectures as well as audio visual presentations will be given by 
Drs. Robert D. Reinecke, Byron Smith, Edward L. Raab and other 
noted authorities in the field. 


Tuition: Practicing Ophthalmologists 
Residents in Training 


$100.00 
$ 25.00 


An organization accredited for continuing medical education, 
The Office of Continuing Medical Education of SUNY Downstate 
Medical Center certifies that this continuing medical education 
activity meets the criteria for (7) credit hours in Category | of the 
Physician's Recognition Award of the American Medical Associa- 
tion. This program is acceptable for (8) prescribed hours of the 
American Academy of Family Practice. e 


For application forms and further information: 


Alvin |. Kahn, M.D., F.A.C.P. 
Office of Continuing Medical Education 
The Brookdale Hospital Medical Center 

Linden Blvd. & Brookdale Plaza 
Brooklyn, N.Y. 11212 
Tel. No. 212-240-5831 
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clearly in sight. 


Were bringing the future clearly in sight. 


Now, with two complementary optical products. Our Corneal 
Endothelial Microscope. And our IntraOcular Lenses. 
Our Endothelial Microscope System brings the 

present and future health of the cornea clearly in 
sight with more special features than any other system. 

[t's the only one available with an electronic digital 
pachometer that automatically computes and displays 
corneal thickness for information about 
the present health of the cornea. 

[t lets you view and photograph the 
endothelium to help in assessing the future 
health of the cornea. 

A special reticle in the eyepiece superim- 
poses a precision grid on each photograph, allowing easy W | 
counting and calculating of endothelial cells in cells/mm? A E 

And our special electronic printer records corneal 


thickness at the precise location _ 
e RER N Jt 





















V 


each photograph is taken. gg 
Plus theres a quartz Á s 
halogen light A 
source for brighter, 
clearer viewing. E 
And a rugged, 8: | NR. 
solid-state power e`. es PP 
supply with a flash ! 
recycling time of less than 3 seconds. 
Our Corneal Endothelial 
Microscope System. Superb corneal 
viewing and photography are now 


_ 







is Intra- 


Our IntraO cular Lenses. iz E — EE  Iheresult 


Precision-designed and 


lathe-cut of Perspex CQ. Ocular lerises 
We've worked that took 
slowly and carefully longer to 
in designing our Intra- develop but as- 
Ocular lenses. sure you the quality 
Thats because we erm that is so essential. 
wanted to be sure of just the Taking care takes time. 
right design. The right materials. For more details on our Endothelial 
The right manufacturing process. — Microscope System and IntraOcular 


There can be no cutting corners Lenses” just call us direct or write to: 
when it comes to care in fabrication. EEEEEEEEEEII : 
) H -S rati 
That's why our IntraOcular lenses MEDICAL SaN OL Ae 
d b a | hi d Hospital Supply Corporation 
are Made Dy a precision lathing an OPTICS 


| | 1402 East Alton Avenue 
polishing process. 


Irvine, California 92714 


And why they re fabricated from CENE? Mena T MIR 
Perspex CQ polymethylmethacrylace. WEEEBEEENENNIN 


And use polypropylene loops. We're working to bring the future clearly in sight. 


*INTRAOCULAR LENSES ARE INVESTIGATIONAL DEVICES, LIMITED BY UNITED STATES LAW TO INVESTIGATIONAL USE. 
FOR DETAILS ON OUR CLINICAL INVESTIGATION PROGRAM, PLEASE CONTACT JOANN BASABE, MANAGER. CLINICAL PROGRAMS. 





FIFTH ANNUAL BOSTON LACRIMAL COURSE 
Newly Expanded With 
CADAVER LACRIMAL SURGERY* 


The DEPARTMENT of OPHTHALMOLOGY and the OFFICE of CONTINUING EDUCATION of BOSTON UNIVERSITY 
SCHOOL OF MEDICINE present this course to be directed bv Sanford D. Hecht, M.D. 


: DATES: THURSDAY and FRIDAY, JUNE 14-15, 1979. 


FACULTY: Jules Baum, Tufts Univ., Robert Dryden, Univ. of Arizona, 


[ Joseph Flanagan, Jefferson Medical College, Edward Goodman, Boston Univ. & Tufts Univ., 
| Pierre Guibor, New York Medical College, Sanford D. Hecht, Boston Univ. & Tufts Univ., 
Howard Leibowitz, Boston Univ., John Wobig, Univ. of Oregon Medical School 


CREDIT: 19 Hours AMA Category |—Physicians Recognition Award 


Er. re 

























| *Specially prepared cadavers. Enrollment Limit. 
E. REGISTRATION FEE: $375 
2 Inquiries: Office of Continuing Education 
3 Boston University School of Medicine 
à 80 East Concord Street 
Boston, Massachusetts 02118 
f Tel. (617) 247-5602 
ANNOUNCING THE THIRTY-FIRST ANNUAL CLINICAL CONFERENCE 
CHICAGO OPHTHALMOLOGICAL SOCIETY 
May 25 & 26, 1979 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 
Alan Bird, M.D. “Disciform Degeneration in the Young” 
London, England “A Treatment Trial for Discitorm Macular Degeneration" 
F. Anthony Bron, M.D. “Infections of the Outer Eye” 
Oxford, England “The Treatment of Congenital Cataracts” 
E Stuart Brown, M.D. “Marginal Ulcers of the Cornea” 
: Pittsburgh, Pennsylvania “Corneal Complications of Cataract Surgery and IOL 
t Implantation" 
F: Jose Cunha-Vaz, M.D. “New Methods of Clinical Examination of the Retina” 
Coimbra, Portugal “Recent Advances on the Management of Diabetic Retinopathy” 
August Deutman, M.D. “Current State of Intraocular Lens Implantation in The Netherlands” 1 
Nijmegen, The Netherlands "The Retina and Intraocular Lens Implantation" 
Stuart Fine, M.D. "Recognition of Occult Neovascular Membrances in the Fundus" 
Baltimore, Maryland "Peripapillary Disorders Affecting Macular Function" 
Steven M. Podos, M.D. "Open-Angle Glaucoma—When to Treat" 
New York, New York "New Drugs for the Treatment of Open-Angle Glaucoma" 
"Management of Difficult Glaucoma Cases" 
» y Bruce Spivey, M.D. “Enucleation: A Remaining Challenge” 
San Francisco, California “Strabismus: Factors in Anticipating Its Occurrence” 


LUNCHEON: QUESTION AND ANSWER PERIODS 
“Intraocular Lenses and Anterior Segment Surgery” 
“Macular and Retinal Diseases, Glaucoma” 
Anthony Bron, M.D., Oxford England Stuart Brown, M.D., Pittsburgh, Pennsylvania August Deutman, M.D., Nijmegen, The Netherlands 
Alan Bird, M.D., London, England Jose Cunha-Vaz, M.D., Coimbra, Portugal Stuart Fine, M.D., Baltimore, Maryland Steven M. Podos, M.D., New York, New York 


THE THIRTY-FIFTH ANNUAL GIFFORD MEMORIAL LECTURE 
BRADLEY SPRAATSMA, M.D., LOS ANGELES, CA 

























1 Friday, May 25, 1979 
1 11:30 A.M. 
3 . REGISTRAR: M. P. SCHULZ 
FEE: $150 — 5307 North Delphia Avenue 
\ Chicago, Illinois 60656 


Phone: 693-6553 


414 


Se ee, 


à 
NET m S 
NN di - 
XN : 
k, “Pos, * ý 
SS or 
X 2v x 


fff 
EN 
ki 


' ^ E IN X 

F] D. $ D : 

PITERA ANEAN SA N 
E EH , r1 : > < ee : 4 — 
m t E Pi. d ^ m o : 

x " E PR UT nas 5 2 a GE - j 
h; *- + -— A g : Y . , A j " ? 4 ; 
g Í 1 


a yS se 
veg Ms | 1-2) ae 
+ t EA 
E ‘5 Rr JS N 
pe a trt o ex SEND . 
"M — * Gs 
E d MSS EN 
"E Sr 
` P & gui 
"n Eg qu "a ae 


reliable and valid. The Fieldmaster® 101 is 
scientifically accurate. 


Model 101 offers continuous, precise luminance 
measurement of background anc stimulus. All tests _ 
are truly comparable from time to time and from 
patient to patient. Ultra-silent shutter operation 
ensures reaction only to ligh: stimuli, and patient 
coni-olled “speed-up” shortens test time. Your 
assistant can oversee the brief procedure. 


Simple, rapid control of duration, color, intensity, 
andinterval minimize sei up time. To retest a 
particular stimulus element, flip the address 
switch, and make the check in seconds. Model 
101 R rechecks each missed stimulus for you 
aute-natically. 


Model 101 PR offers programmability, as well as 
auto recheck. Select normal test function, or any . 
of four other programs, to make a quick check 
of aspecific region or function. 





























oe 
pTT----002-2---2---------.-.-—----------------- 
b o za 
1 |) Please send me your Fieldmaster* Catalog. 
| Please have your representative contact me. | 
SYNEMED, INC | Me : ! 
! 5 " ! Street i = ° | 
1215 Fourth St., Berkeley, CA 94710 415/526-5330 AS | 
Miro ! City. $ State — Zip 
Represented exclusively in Canada by AOCO LIMITED, I / | 
P. O. Box 5500, 161 Bridge St. W., Belleville, Ontario K8N 5C6 x Tet No l 
LJ 
I | 





ELEVENTH CORNEAL 
RESEARCH CONFERENCE 
BOSTON 
MASSACHUSETTS 


SEPTEMBER 28-29, 1979 


SPONSORED BY THE- EYE RESEARCH INSTITUTE 
OF RETINA FOUNDATION AND THE MASSACHUSETTS 
EYE AND EAR INFIRMARY 


Registration and payment of the $40.00 registration 
fee in advance is necessary for each participant. 
Please make checks payable to the "Retina Founda- 
tion" and remit by August 15, 1979. Those wishing to 
present papers should submit a 150-word abstract by 
June 15, 1979 to: 


Richard A. Thoft, MD 
Retina Foundation 
20 Staniford Street 
Boston, Massachusetts 02114 


Brown Medical School 


Vitrectomy Symposium and Workshop 
(Anterior Segment Emphasis) 
June 1st and 2nd, 1979 Providence, 
Rhode Island 


Guest Faculty 
Ron G. Michels, M.D. Wilmer Institute 
Gholam A. Peyman, M.D. Illinois Eye & Ear Infirmary 
James E. Puklin, M.D. Yale-New Haven Hospital 
Taylor R. Smith, M.D. Massachusetts Eye & Ear Infirmary 


Live and Animal Surgery Limited Enrollment 
16 CME credits Tuition $350.00 
Symposium only 12 CME credits Tuition $100.00 


Optional Weekend Newport, Rhode Island 
Mansion and Oceanside Festivities 


Contact: Mrs. |. Owens 
Brown University 
Office of CME 
Box G 
Providence, Rhode Island 02912 
(401) 863-3337 





DEVERS EYE CLINIC 
of 
GOOD SAMARITAN HOSPITAL 
& MEDICAL CENTER 
Portland, Oregon 


announces a conference on 


CURRENT CONCEPTS 
IN OPHTHALMOLOGY 
June 13, 14, 15, 16, 1979 


SUNRIVER LODGE IN CENTRAL OREGON 
Near the Deschutes National Forest and the 
Cascade Range 





RI 





GUEST FACULTY 
Jerome W. Bettman, M.D., Woodside, California 
Arnall Patz, M.D., Baltimorė, Maryland 
Gunter K. Von Noorden, M.D., Houston, Texas 
George 0. Waring, M.D., Davis, California 
Lorenz E. Zimmerman, M.D., Washington, D. C. 


Fee—$200.00 if paid by June 6; $225.00 thereafter. 


This program is acceptable for 12 credits in Category 1 for 
the Physician's Recognition Award of the American Medical 
Association. 


For further information write to: Miss Rebecca Tarshis 
Conference Coordinator 
918 N. E. 44th Avenue 
Portland, Oregon 97213 
(503) 235-1356 


ti K Ms. 


Take Precise 
Measurements 
in Microsurgery. — 








The Terry Keratometer 


. the first Quantitative Surgical Keratometer 


With modular modifications to your Zeiss OPMI 6 or OPM! 6S, 
you, the surgeon, will now have the control 
necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 


An innovative approach to the elimination 
of corneal astigmatism. * 


For more details and course information, write: 


au ENS CHUSNTRINI 1 


P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 e (714) 628-3318 





SFOS LY ar ae 


= v 
, 


E 
k 
; 





418 





DESTET ET EENET E EE TERI SEE IE A EERS 
4A yt. . wma. cw ‘a "E A ? € 


ae 





The world of ophthalmic surgery in one remarkable volume: 


The Atlas of 





Here unquestionably is one of the most comprehen- 
sive books on eye surgery in existence: A monu- 
mental resource and reference work with detailed 
descriptions of surgical procedures, invaluable not 
only to the resident but to the accomplished micro- 
Surgeon as well. The book is edited by Frederick H. 
Davidorf and illustrated by Donald A. Keller. The 10 
authors, among whom are William H. Havener and 
Richard H. Keates, are academicians as well as clini- 
cians and are highly recognized in their respective 
subspecialties. Step by step, the edition describes 
cataract, glaucoma, corneal, retinal, vitreous, 
strabismus, lacrimal arid lid surgery. Each major sec- 
tion is preceded by a concise review of the relevant 
surgical anatomy —an essential element frequently 
omitted in today's volumes. 


The Atlas of Eye Surgery and Related Anatomy is 
what an atlas should be above all else: Graphic. Its 
pages (approximately 300) are replete with perhaps 
some of the most extraordinary illustrations ever to 
appear in a surgical atlas — over 400 in all. These 
hitherto unpublished anatomic drawings which are 
the result of exhaustive histological research, actually 
advance the state of the art of ophthalmic illustration. 
Unlike line drawings, they combine line techniques 
with airbrushed tonal values. The result is a startling 
new realism which provides fresh insights and per- 
spectives. 


In view of the specialized nature of the contents and 
the exceptional production qualities of the At/as, a 
very limited number of volumes have been printed. 


\ 






and Related Anatomy 


Considering these factors, the $88.00 price for this 
9" x 13" case-bound leatherette-cover book is ex- 
tremely modest. 


The Atlas of Eye Surgery and Related Anatomy is 
truly a work of art and will probably become a stan- 
dard piece in every ophthalmologist's reference and 
resource library. To order YOUR copy now . . . return 
the coupon below. 


Ophthalmology Illustrated 


A Division of Keller Publishing Co. 
PO Box 2566, Columbus, Ohio 43216 


Please send me... copies of The Atlas of 
Eye Surgery and Related Anatomy at $88.00 each, 
postpaid. (In Ohio add 496 sales tax) 
CJ My check or money order in the amount of 

$ |  . is enclosed. 


O Bil! me. 





Name 


ARAM MÀ aS 


Address 





City 





State Zip Code 
C) Resident O Full Time Faculty O Practicing 


Soft lens insertion. 
Someone figured out 
how to make it easy. 


Sofi-Sert 


“ACCEPTED BY 


PROFESSIONALS 
AROUND THE WORLD 








Remember those patients who took forever learning imsertion and constantly damaged or lost 


their lenses? 


Our files are jammed with thank you letters from happy patients who have stopped dropping, 


losing, contaminating and damaging their lenses. 


'OSITIVE SOFT LENS INSERTION 


oft-Sert holds the lens securely, without suction, even 
oside down...yet it releases the lens automatically on easy 
ntact with the eye. That rubber cup is soft and resilient too, 
» it's really easy on the eye and lens. During insertion, it 
‘ovides peripheral support, preventing the soft lens from 
verting. 


IHY YOUR PATIENTS 
EED Sofl-Sert’ 


Provides safe, aseptic insertion. 

Helps prevent loss and damage. 

Prevents soft lenses from inverting. 

Eliminates long fingernail problems. 

Ideal for all lenses including ultra-thin and post-cataract. 


toft-Sert is also a very professional, aseptic means for 
e practitioner or assistant to insert soft lenses during the 
ting procedure. 


ETTERS. ..WE GET LETTERS 


cluding some glowing testimonials from some of the more 
an 10,000 eye care professionals now using Soft-Sert™. 
2'll send you a sampling of those letters if you'd like. Or if 
u can't wait, why not order today. 


Sofl-Sert 


U.S. and Foreign Patents Pendina. 











No more SOFT-SERT™ holds Who Needs 
inversion the lens securely SOFT-SERT™? 
wae T 
p 
FL Ku 
ve 
— SSS 
Hew often does this happen The soft lens is secure APHAKES...HYPEROPES 
tc our patients? (without suction), even ULTRA-THIN lens patient 
when held upside-down. 
Save On SOFT-SERT" is Our novel unifit 
Chair Time easily disinfected finger attachment 
Remember that patient that Aseptic insertior Allows both hands 
tom. two or three visits just manipulate the eyelids, 
tommmach insertion. necessary. 





How to order 


Sofl-Sert 


soft contact lens applicators are packaged six to a box and are available in 
two siz*- to provide greater efficiency in preventing lens inversion. 


Sofl-Serl 42 is recommended tor soft contact lens diameters from 12.5 to 14.5 mm. 
Sof t-Sert™ 14 is recommended tor sott contact iens diameters exceeding 14.5 mm. 


Also, fomconventional hard, gas permeabie and silicone contact lenses, we are pleased to 
announce the availability of Soft- 
EO Tone MD REOR ee NONU S IC A ND ND UR UNDO URN] 


Sofl-Sert, INC. e #8 l 


2.0. Box 376 
zedarhurst, N.Y. 11516 








?lease Send Me The Following: 


——— Box(es) of SOFT-SERT™ 12 (at $13.50 per box of 6) 
—_— Box(es) of SOFT-SERT™ 14 (at $13.50 per box of 6) 
—__ Box(es) of SOFT-SERT™ 8 (at $13.50 per box of 6) 


PME LL ALLE EE eS SE! ae 
ADDRESS 


19 OAP TEN NES ee erate 
Postage and handling inciuded. 
Check or Money Order MUST accompany order. 
4! UB NN NE EN 8 M ee BS GNE ND AD 


ZIP 








oud normally 
Ni wait six moriths 


- for Quality 
_ like this... 


Now it's available immediately. 
The Marco V Slit Lamp, with optical 
quality and precision controls com- 
;*. . parable with any to be found, can 
. be in your office tomorrow ... and 
“ata cost far less than you might expect. 


The newest model Marco V features 
a Millimeter Slit Length Control, an 
easy-to-reach Tilting Mechanism and a 
Focusing Fixation Light adjustable to each 
patient. The Hruby lens is standard equip- 
- gqment.And the MarcoV is designed to accept 
' the finest Tonometers and Pachometers. 
For quality and flexibility like this, 
you normally could expect to wait six 
months or longer for delivery. 
No more. The Marco V is ready 
now. For details and a 
. demonstration, contact 
your authorized 
Marco distributor. 


Immediate Delivery 
From Your 
Local Distributor 


n 


Joy Stick Elevation | Hruby Lens and Um Millimeter Slit Length Focusing Fixation Light 


Control Tilting Mechanism Control 


77 | MARCO 


1409 San Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 904/396-4210 





NTRODUCING 


AND OTHER Gr 


SHAPES OF THE FUTURE 


Two new solid implants by Medical Instrument Research Associates, Inc. — 


The Silicone Wedge* #135S — 


e Computer-assisted design for 
maximal buckling where it is 
needed most 


e Configuration that specifically addresses 
the problems encountered withthe “fishmouth” phenomenon. 


* Combines important aspects of both equatorial and, radial buckling techniques. 


~he Curved Meridional Implant #112S — 


* Precise design that naturally follows the anatomical 
structure of the eye. 


+ Wide 12 mm surface to permit greater 
extension of the buckle in an 
equatorial direction. 


» Clinically proven shape for 
meridional buckling. 


3oth implants have an engraved catalog 

arie on their surface for positive identification 

and proven Medical Instrument Research Associates, Inc. 
guality backed by nearly twenty years of clinical experience. 


x. 
qe? 
inc: 4.0539 neh pac? 
(O9 


- The Fishmouth Phenomenon ^ . tele*® e t0 
M. Wedge Scleral Buckling, Arch. 9200 co" m 
Ophthalmol. Vol. 95: o 
1782-1787, Oct. 1977. 








e it to your instruments. 





Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts and precision tools. Itis staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From April through June, 1979 we will 
be making service calls in North Caroli- 
na. South Carolina, Georgia and Flori- 
da. (Please reply by April 13, 1979.) 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you. 





Original Slit Lamp 900 


Simply fill in the coupon and send it in, 
or give us a phone call and have your 
If you own an original Haag-Streit pro- serial numbers handy. 
duct, you are assured that the highest 
quality is built into it. The same is true (If you don't own Haag-Streit instru- 
for the service we provide. ments, isn't it time you did?) 








Which Haag-Streit Comments as to functioning of instruments: 
instruments would à; d 
you like to have 1 Slit Lamp Goldmann No. .... O No. 900 ...... ......() 
serviced? 2 Applanation Tonometer  No.870 ............. 


3 Javal Ophthalmometer X No........... | AS 
4 Goldmann Perimeter " [x M HAAR ARE SERVI! 
Other Haag-Streit Instruments 





























ood 6, Industrial Park 
NAME Waldwick, N.J. 07463 U.S.A. 
STREET ——— } =e j (201) 445-1110 


YATE . 

















i iridicste best time for servicing; in so far as possible, we will comply: MO TU WETH FR SAT | 
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Monica 
Hospital 
Medical 

Center 
Intraocular Lens 
Implantation 
Course 


The-oldest continuous implantation 
course in the United States 


Binkhorst Principle Lenses 


Choyce Mark VIII 
Anterior Chamber Lens 


April 6-7 June l-2 


Aug. 3-4 Oct. 5.6: Dec. 7-8 


Check one Fee: $600 


(Residents: $300) 


lopics 

Observation Live Surgery 
Video Observation 

of All Techniques 

Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 
Practice Session 

Animal and Cadaver Eyes 
Retinal and Corneal Care with 
Intraocular Lenses 

Surgical Instrumentation 
Manual 


Faculty 

John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
Richard Elander, M.D 
John E. Gilmore, M.D 
Robert Hare, M.D. 
Kenneth J. Hoffer, M.D. 
Richard L. Holmes, M.D. 
C. Richard Hulgusst, M.D. 
Charles L. Janes, M.D: 
James F. Kleckner MD. 
Jeremy E. Levenson, M.D. 
Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 

Dennis D. Shepard, M.D. 
Clifford Terry, M.D. 
Murry K. Weber, M.D. 
Guest Lecturers 


John J. Alpar, M.D. 

Aziz Y. Anis, M.D. 

Robert Azar, M.D 

D. Peter Choyee, M.D. 
Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A Galin, M D. 

Henry Hirschman, M.D. 
Norman S. Jaffe, M.D. 
Malcolm A. McCannel, M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe, M.D. 
Bradley R Straatsma, M.D. 


Lunch and amenities included 


Cancellation: $50 Non-refundable service charge 
1979 Approved for 16 units continuing medical education credit 


L] April 6-7 
[] June 1-2 Name 
L] Aug. 3-4 Address 
[leOct. 5-6 

O Dee.7-8 City 


CMA and AMA, Category 1 


Phone 


Zip 


Make check payable to Santa Monica Hospital Medical Center 


and mail to Jeanne Harris 


Charlie Ruggles Ophthalmology Department 


Santa Monica Hospital Medical Center 
1225 Fifteenth Street Santa Monica, California 90404 (213) 451-1511, Ext. 2148 
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MIAMI EYE FOUNDATION 
in cooperation with 


BASCOM PALMER EYE INSTITUTE 
University of Miami School of Medicine 


MIAMI DADE COMMUNITY COLLEGE 
ST. FRANCIS HOSPITAL 


Presents 


THE MIAMI COURSE 
IN 
PHACOEMULSIFICATION 


(Including Extracapsular Cataract Surgery and Lens Implant) 


APRIL 
20-21-22 
1979 


Using the Facilities of the Sponsoring Institutions 


course includes 
practical labs for phaco 
observation of live surgery 
interworkings of phaco machine 
indications, contraindications and complications 
implant labs (cadaver eyes) 


COURSE DIRECTORS: 
NORMAN S. JAFFE, M.D. AND HENRY M. CLAYMAN, M.D. 


Faculty 
Donald L. Arkfeld, M.D. Frank Hurite, M.D. 
Henry M. Clayman, M.D. Norman S. Jaffe, M.D. 
Richard K. Forster, M.D. Charles Kelman, M.D. 


Lyle Moses, M.D. 
Tuition $850 Practitioner 
Registration: Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Ave. 
Miami Beach, FL 33139 


Limited to 60 participants 


OPHTHALMOLOGIST 4 
CHAIR OUR | 
DEPARTMENT SHEETS EYE FOUNDATION 
OF AND TEMPLE UNIVERSITY 
OPHTHALMOLOGY DEPARTMENT OF 
Graduate Hospital ...a 300-bed center-city Philadel- OPHTHALMOLOGY 
phia teaching hospital, affiliated with the University of PRESENTS 
Pennsylvania School of Medicine... is seeking some- e 
one to head up the Department of Ophthalmology. An Intraocular Lens Workshops 
ultra-modern facility is now under construction, and March 22, 23, 24, 1979 Odessa, Texas 
we offer an academic appointment. September 6, 7, 8, 1979 Odessa, Texas 
You must be a fully qualified surgical ophthalmologist, March 13, 14, 15, 1980 Odessa, Texas 


board-certified and licensed, with the proven ability to 
perform as a clinician, teacher, scholar, and adminis- 
trator. You must have the leadership potential to 
develop a superior department and supervise resident 
training. 

To apply, send your curriculum vitae to: Donald Lavan, 
Chairman, Search Committee, Graduate Hospital 


INTRACAPSULAR AND EXTRACAPSULAR TECHNIQUES, 
WITH ALL POPULAR LENS DESIGNS. 


LIVE SURGERY DEMONSTRATIONS, 
MULTIPLE LAB SESSIONS WITH ANIMALS 
AND ARTIFICIAL EYES. 








Department of Ophthalmology, 19th & Lombard Sts., LAB FACULTY. 
Philadelphia, PA 19146. We're an equal opportunity 
employer. INTERNATIONALLY KNOWN PERMANENT AND 
GRADUATE VISITING FACULTY TO DEMONSTRATE 
HOSPITAL INTRACAP OR EXTRACAP TECHNIQUES. 5 
$ 
4d 
Permanent Faculty Visiting Faculty 3 
John H. Sheets, M.D. Robert Azar. M.D. E 
Please Mark Your Calendar! Fem John Alpar, M.D. John dan M.D. : 
LT Richard Binkhorst, M.D. Charles Bechert, M.D. E 
MID-WINTER i: Quo William Harris, M.D. Craig Bolton, M.D. 
NATIONAL MEETING M SOLNM 2e Charles Key, M.D. Henry Clayman, M.D. 
27 28 29 30 31 Guy Knolle, M.D. Henry Hirschman, M.D. 
Bobby Maddox, M.D. Richard Koplin, M.D. 
William Snyder, M.D. Jerry Maida, M.D. 
CONTACT LENS ASSOCIATION Nalin Talia, M.D. Steve Shearing, M.D. 
OF OPHTHALMOLOGISTS Rachel Sheets William Simcoe, M.D. 
Robert Sinskey, M.D. 
January 10-13, 1980 Jerry Tennant, M.D. 
Sahara Hotel, Las Vegas, Nevada James Wise, M.D. 
CONRAD BERENS LECTURER 
Oliver H. Dabezies, Jr., M.D. Category | CME Credit 
THEODORE E. OBRIG MEMORIAL LECTURER 
Frank Sanning 
PRACTICE MANAGEMENT SEMINAR Fee: $875.00, Limited Enrollment * 
(9:00 AM-12 Noon Thursday) 
Scientific Program Beginning 2:00 PM Thursday (Philadelphia Course October, 1979. Fee and date to be 
e SYMPOSIUM ON CONTACT LENSES announced) 
AND INTRAOCULAR LENSES 
CONTACT LENSES COURSES 
PRACTICAL WORKSHOPS For information and registration contact Barbara Burge, a 


OPHTHALMIC TECHNICIAN COURSE ue SAT Odessa, Texas 79760. 
ON SOFT CONTACT LENSES one: Area Lode Jem. | 
e 

Free Papers on Contact Lenses and Intraocular Lenses. Please send 200 

word abstract no later than July 1, 1979to: Ellis Gruber, M.D. 2620 Jena Street 

- New Orleans, LA 70115 
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"Doctor I can't 
find sunglasses 
dark enough." 


How many times have you heard 
jf this complaint from your patients 
“4 with...aphakia, uveitis, bullous kera- 
E topathy, albinism, inflammatory cor- 
E i neal disease, incipient cataract, post- 

op intraocular lens implant and all anterior segment surgery. 

Now OLo has the answer! At prices that are realistic! 

OLo offers significant protection to patients whose eyes must be 
shielded from ultraviolet light and wind; patients with pterygium; basal 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 

OLo in new full size may be worn alone or over most spectacles. Wrap 
around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable. 

Five different modes— light transmis- 
sion from 1%—10%—plano only. Case in- 
cluded. Lower transmissions at increased 
cost reduce IR significantly. Colors — 
light green, medium amber, amber, 
dark grey-green, dark green. 

Priced as low as $4.50 on 


quantity orders. Send for in- Oo Oo 
formation. See coupon below. 








OLo Products, Ltd. 


OLo Products, Inc. 
| Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 
| Please send me: a sample pair of Sunglasses. I am enclosing $6.00 (professional price) plus 
I $1.00 for postage and handling. 
Io Light Green 10% transmission. O Medium Amber 8% transmission. 
| (1 Send me detailed Brochure. 
Merl ea es este abu o IM "Address 
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THE FIRST AMERICAN ISRAELI 
OPHTHALMOLOGICAL SOCIETY CONFERENCE AND TOUR 


JERUSALEM, ISRAEL 
June 3-13, 1979 


The symposium will discuss the following topics: 
1) Anterior segment disease and corneal surgery 
2) Intraocular lens implants 


3) Pediatric ophthalmology, neurophthalmology and ophthalmolic plastic surgery 


The preliminary program includes the following speakers: 
Albert Hornblass (USA) Chairman 
Saul Merin (Israel) Chairman 
Peter Ballen (USA) 
Myles Behrens (USA) 
Jay Lippman (USA) 
Edward Bierman (USA) 
H. Zauberman (Israel) 
Lou Gordonson (USA) 


Robert Coles (USA) 
Mitchell Shaperio (USA) 
Ronald Burde (USA) 

Jack Hartstin (USA) 
Michael Blumenthal (Israel) 
Richard Sugarman (USA) 

E. Neuman (Israel) 

Howard Schatz (USA) 


Keith Zinn (USA) 


In addition there will be six days of extensive touring of ISRAEL 


Approved for 12 CME credits 


FOR INFORMATION CONTACT: Dr. Albert Hornblass—Course Director 
c/o Archaeological Tours 
424 Madison Avenue, New York, N.Y. 10021 


212-758-0500 


SHEETS EYE FOUNDATION 
AND TEMPLE UNIVERSITY 
DEPARTMENT OF 
OPHTHALMOLOGY 
PRESENTS 


Extracapsular and Phacoemulsification Workshops 
August 9, 10, 11, 1979 Odessa, Texas 
February 7, 8, 9, 1980 Odessa, Texas 


INTERNATIONALLY KNOWN 
PERMANENT AND VISITING FACULTY 
LIVE SURGERY DEMONSTRATION 


MULTIPLE LAB SESSIONS WITH ANIMAL AND ARTIFICIAL 
EYES, KELMAN PHACOEMULSIFICATION UNIT AND OTHER 
EXTRACAPSULAR INSTRUMENTS. 


Category | CME Credit 
Fee: $1,900.00, Limited Enrollment 


(Philadelphia Course May 31, June 1, 2, 1979. Fee to be 
announced) 


For information and registration contact Barbara Burge, 
Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
Phone: Area Code 915 367-7241. 
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PERMA TWEEZ* ELECTRO 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes, self when current flows., No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 


| as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


O Invoice after 30 days 

C Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-107 

1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 


$22.95 


8 
STREET 


C/S 





] ENEW KOWA RCW 


fundus camera 





Q NEW choice of fields: 45?, 30?, 21? by using 1.4x 
and 2.0x lenses 

Q NEW pivot capability is standard 

@ NEW optional tilt capability provides smoothest 
motion available 

@ NEW location device can be used in vertical or 
horizontal position 

@ NEW optional 6” x 7" Mamiya film back 1 

@ Unsurpassed optical system 

Q Standard 1 frame/second motorized film back 
with data recorder (regular 35mm back and 
small power pack available where fluorescein 
not required) 

@ Polaroid back (optional) 

@ Built-in Spectrotech interference fluorescein 
filters 

@ Available with NEW counterbalance or 
motorized tables 

3 frame per second high speed RCW now available. 
NEW pivot capability with tilt option. A NEW infrared system is also available. Call or 
b . write for details. ° 


- 456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C C € Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 

è with the future in sight 


MSD 
EAR 
HARPs 
HME 





For a brief summary of 
Prescribing Information, 
/ please see last page 
of this advertisement. 


Merck Sharp & Dohme announces 


a significant advance 
in the topical treatment 
of chronic ogerrangee 
giaucormna.. 





a new level of patient comfort and conveniemce 
a new level of efficacy and safety 





new 


Timooptic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 








significantly more effective than pilocarpine or 
epinephrine with fewer and less severe side effects" 


@ little or no change in pupil size 

@ little or no blurring of vision 

e no dimming of visicn...no night blindness 
e little or no effect on tear production 

e little or no hyperemia 


e simple ''one-drop'" b.i.d. dosage 
(may encourage long-term compliance) 


TIMOPTIC " (Timolol Maleate, MSD) is contraindicated in patients who are 
hypersensitive to any component of this product. 


Occasionally, mild ocular irritation has been reported. 


Sufficient clinical data have not been obtained to show safety or efficacy in 
narrow-angle or angle-closure glaucoma. 


“Based on controlled multiclinic studies, evaluating over 1,000 patients. 
Data on file, Merck Sharp & Dohme. For published articles from the 
clinical studies on TIMOPT!C,™ please see last page of this advertisement. 


anew level of patient comfort 
and convenience n 





For a brief summary of 


uo Information, 


please see last page 
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In clinical studies—a much lower incidence of 
ocular discomfort than with pilocarpine or epinephrine 


Percentage of Patients 
Symptoms 10 20 30 40 50 


Burning 
Tearing 


Foreign Body Sensation 





Smarting 
Itch ng 
Brow Ache 


Photophobia 


Sore Aching Eyes 





Dryness 


Blurred Vision 





Headache 





eee No Treatment N = 798-909 = pilocarpine N = 167 
mmm TIMOPTIC™ N = 489-500 == Epinephrine N = 142 


Adverse effects commonly caused by pilocarpine and 

epinephrine as reported in the literature— 

rarely encountered with TIMOPTIC ™ (rimolol Maleate, MSD) 
TIMOPTIC " 


Drug-Induced Adverse Effects 
pilocarpine epinephrine TIMOPTIC " 
(in clinical studies) (in clinical studies) 





| conjunctival irritation rare 
spasm of none reported hyperemia rare and mild 
accommodation 


shallowing of the none reported macular edema 

anterior chamber in aphakic patients 

night blindness and none reported pigment deposits on 
dimming of vision lid margins and 
ciliary and rare and mild 
conjunctival congestion 


conjunctiva 
With TIMOPTIC " slight reduction of the resting hea t rate has been observed in some patients. 


E ' 
| anal hvnarcancitivitu reactians have acciirred raretv 


none reported 











none reported 















Timootic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 





€ Fast onset of action (usually within ‘/ hour) 


® Based on clinical studies of 638 patients maintained on therapy 
from 14 to 477 days: 
approximately 75% (485 of 638) of patients satisfactorily managed 
(IOP less than 22 mm Hg) on TIMOPTIC " alone 
approximately 93% (593 of 638) of patients satisfactorily managed, 
with TIMOPTIC " alone or administered concomitantly with other 
antiglaucoma agents 


9 No evidence of diminished responsiveness reported in 102 patients 
treated for at least two years 


9 Absence of miosis may facilitate visualization of optic disc and 
evaluation of visual fields 


9 Usually well tolerated 


m 9 Produced fewer and less severe side effects than either 
\ j pilocarpine or epinephrine 


TIMOPTIC " should be used with caution in patients with known contraindications 

to systemic use of beta-adrenergic receptor blocking agents. 

Patients who are already receiving a beta-adrenergic blocking agent orally should be 
observed for a potential additive effect. 


a new level of efficacy and safety 








For a brief Summary of 


Prescribing Information, 


/ please see last page 
of this advertisement. 


In comparative clinical studies—significantly more 
effective than pilocarpine or epinephrine 


In multiclinic studies, TIMOPTIC " fimolol Maleate, MSD) 
reduced IOP in proportionately more patients 


TIMOPTIC " 64% (48 of 79) 





Pilocarpine 32% (24 of 76) 





TIMOPTIC * 69% (59 of 85) 





Epinephrine 42% (39 of 92) 





% of patients with IOP reduced to less than 22 mm Hg (p — 0.01) 
Data are derived from the final visit (week 17) in the multiclinic pilocarpine and epinephrine 


comparative studies. These include patients who withdrew due to ineffective response or an 
adverse clinical experience. 


In all clinical studies, therapy with TIMOPTIC " resulted in 
fewer dropouts* than with pilocarpine or epinephrine 


TIMOPTIC " 6.7% (35 of 520) 





Pilocarpine 26.5% (39 of 147) 





Epinephrine 40.396 (52 of 129) 





Data include patients participating in clinical s:udies lasting 14 to 477 days. 


“Dropouts are defined as patients whose IOP eould not be reduced to levels 


below 22 mm Hg, or those who withdrew because of an adverse clinical experience. 


i Timootic 


TIMOLOL MALEATE | MSD 
OPHTHALMIC SOLUTION 


significantly broadens 
the medical options in 
antiglaucoma therapy 





® Permits prolonged maintenance therapy—no evidence of 
tolerance reported In a clinical study of 102 patients treated for at least 
two years, there was no evidence of diminished responsiveness to TIMOPTIC ™ 


e Compatible with other agents Concomitant therapy with pilocarpine and 
other miotics, and/or epinephrine, and/or systemically administered carbonic 
anhydrase inhibitors, such as acetazolamide, can be instituted for the patient who 
needs reduction of IOP greater than provided by one drop of 0.5% TIMOPTIC™ 
twice a day. Dosages above one drop of 0.5% TIMOPTIC™ twice a day generally 
have not been shown to produce further reduction in intraocular pressure. 


* Helpful in the medical management of a broader range of patients 
In some patients who respond inadequately to maximum available drug therapy, 
the addition of TIMOPTIC™ may result in satisfactory management of intraocular 
» e pressure, thus possibly postponing the need for surgery. 


® Often effective in patients previously difficult to manage...such as 
working patients incapacitated by accommodative spasm produced by miotics, 
older patients with cataracts whose vision is impaired with miotics, patients with 
i heavily pigmented irides whose response to pilocarpine is diminished, anti aphakic 
i patients who may develop macular edema from epinephrine. 


Since clinical studies in children have not been done, TIMOPTIC ™ is not 

recommended for use in children at this time. TIMOPTIC " has not been studied 
à in human pregnancy. The use of TIMOPTIC " in pregnant women requires 

that the anticipated benefits be weighed against the possible hazards. 





For a brief summary of 
Prescribing Information, 
lease see following page. 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


Dosage Guidelines: 


How to transfer from current therapy to TIMOPTIC™ 
(Timolol Maleate, MSD): 


4 On the first day: continue with the agert(s) already being used and add one drop 
0.25% TIMOPTIC™ in each eye b.i.d. 


2 On the second day: discontinue the previously used agent(s) and continue with 
TIMOPTIC™ in each eye b.i.d. 


How to add TIMOPTIC "to other agents: 
1 Administer one drop 0.2596 TIMOPTIG™ in each eye b.i.d....while continuing with 
the agent(s) already being used. 


2 If a higher dosage of TIMOPTIC™ is required, substitute one drop 0.5% 
TIMOPTIC " in each eye b.i.d....while continuing with the agent(s) already being used. 


How to start patients on TIMOPTIC ™: 


Usual starting dosage: 
one drop 0.2596 TIMOPTIC " 
in each eye twice a day. 











If clinical response 
is not adequate: 


Dosage may be increased (from the 
0.2596 solution) by changing to one 
drop 0.596 TIMOPTIC™ twice a day in 
each eye. If the intraocular pressure is 
maintained at satisfactory levels, the 
dosage schedules may be changed to 
one drop once a day in each eye. Dosages 
above one drop of 0.596 TIMOPTIC " 
twice a day generally have not been shown 
to produce further reduction in IOP 


Because of diurnal variations in intraocwar 
pressure, satisfactory response to the 

once-a-day dose is best determined by 
measuring the intraocular pressure at ci ferent 
times during the day. 


In patients with a history of severe cardiac disease, 
pulse rates should be checked. E) 


for many patients—a significant 
advance for the reduction of elevated IOP 
e in chronic open-angle glaucoma 


e’ in ocular hypertension (TIMOLOL MALEATE | MSD) 


e in aphakic glaucoma 


e in some patients with secondary glaucoma OPHTHALMIC SOLUTION 





BIBLIOGRAPHY 
Published Articles from Clinical Studies on TIMOPTIC ™ 


1. Boger, W, Puliafito, C., Steinert, R., and Langston, D.: Long-term experience with timolol 
ophthalmic solution in patients with open-angle glaucoma, Ophth. AAOO 85:259-267, 
March 1978. 
2. Boger, W, Steinert, R., Puliafito, C., and Pavan-Langston, D.: Clinical trial comparing 
timolol ophthalmic solution to pilocarpine in open-angle glaucoma, Am. J. Ophthalmol. 
86(1):8-18, July 1978. 
3. Katz, |.: Beta-blockers and the eye: An overview, Ann. Ophthalmol. 70(7):847-850, July 1978. 
4. Katz, I., Hubbard, W., Getson, A., and Gould, A.: Intraocular pressure decrease in normal 
volunteers following timolol ophthalmic solution, Invest. Ophthalmol. 75(6):489-492, June 1976. 
5. Radius, R., Diamond, G., Pollack, I., and Langham, M.: Timolol: A new drug for management 
of chronic simple glaucoma, Arch. Ophthalmol. 96(6):1003-1008, June 1978. 
6. Sonntag, J., Brindley, G., and Shields, M.: Effect of timolol therapy on outflow facility, 
Invest. Ophthalmol. Visual Sci. 7 7(3):293-296, March 1978. 
7. Zimmerman, T.: Timolol maleate—a new glaucoma medication?, Invest. Ophthalmol. Visual 
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8. Zimmerman, T., Harbin, R., Pett, M., and Kaufman, H.: Timolol and facility of outflow, 
Invest. Ophthalmol. Visual Sci. 16(7):623-624, July 1977. 
9. Zimmerman, T. and Kaufman, H.: Timolol: A B-adrenergic blocking agent for the treatment 
of glaucoma, Arch. Ophthalmol. 95(4):601-604, April 1977. 

10. Zimmerman, T. and Kaufman, H.: Timolol: a new drug for the treatment of glaucoma?, in 
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1977, pp. 69-76. 
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Ophthalmol. 95(4):605-607, April 1977. 





CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients who are hypersensitive to 
any component of this product. 
PRECAUTIONS: Should be used with caution in patients with known contraindications to 
systemic use of beta-adrenergic receptor blocking agents. These include bronchial asthma; 
sinus bradycardia and greater than first-degree block; cardiogenic shock; right ventricular 
failure secondary to pulmonary hypertension; congestive heart failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a history of severe cardiac 
disease, pulse rates should be checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be observed for a potential 
additive effect either on the intraocular pressure or on the known systemic effects of beta blockade. 
Sufficient clinical data have not been obtained to show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 
Pregnancy: TIMOPTIC has not been studied in human pregnancy. The use of TIMOPTIC in 
pregnant women requires that the anticipated benefit be weighed against possible hazards. 
io . Use in Children: Since clinical studies in children have not been done, TIMOPTIC is not 
recommended for use in children at this time. 
ADVERSE REACTIONS: Occasionally, signs and symptoms of mild ocular irritation have 
been reported. Slight reduction of the resting heart rate (mean reduction 2.9 beats/minute, 
standard deviation 10.2) has been observed in some patients. Local hypersensitivity reactions 
have occurred rarely. n 
Note: TIMOPTIC has been used in patients with glaucoma wearing conventional (PMMA 
hard contact lenses, and has generally been well tolerated. TIMOPTIC has not been studied in 
patients wearing lenses made with materials other than PMMA. 
HOW SUPPLIED: 
TIMOPTIC Ophthalmic Solution, 0.25% 
TIMOPTIC Ophthalmic Solution, 0.5% 





n M S D Both are available in 5-ml plastic OCUMETER® Ophthalmic Dispenser with a controlled drop tip. 
ERCK J8TMOI (DC7046004) 
SHARR For more detailed information, consult your MSD Representative or see full Prescribing Information. 
OHME Merck Sharp & Dohme, Division of Merck & Co., INC., West Point, Pa. 19486. 


PRESBYTERIAN HOSPITAL OF PACIFIC MEDICAL CENTER 
ANNUAL POSTGRADUATE CONFERENCE 


June 14, 15, 16, 1979 
Golden Gateway Holiday Inn (Free Parking) 
San Francisco 


HIGHLIGHTS OF 
MODERN c 
OPHTHALMOLOGY 


Cataract surgery: new techniques; intraocular lenses 

Diagnosis and treatment of macular disease 

Ophthalmic endoscopy | 

Glaucoma: new methods in diagnosis and treatment 

Advances in the treatment of ocular infection 

Up-to-date information on fluorescein, vitreous surgery, and malpractice 
New and rediscovered techniques in strabismus 

Modern treatment of corneal disease 

Cryosurgery for lid problems 

Plastic surgery: new techniques 





FACULTY 

Gilbert W. Cleasby, M.D., Chairman John L. Norris, M.D. 
Jerome W. Bettman, M.D. Alan B. Scott, M.D. 
Jchn C. Cavender, M.D. Bruce E. Spivey, M.D. 
Byron H. Demorest, M.D. Robert L. Stamper, M.D. 
Wayne E. Fung, M.D. William B. Stewart, M.D. 
Kenneth J. Hoffer, M.D. David W. Vastine, M.D. 


Leonard J. Martin, M.D. Robert G. Webster, Jr., M.D. 





Category A credit for the American Medical Association Physician Recognition Award and the 
California Medical Association Physician Certification Program in Continuing Medical 
Education. (16 hours credit) 
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REGISTRATION 
CJ Highlights of Modern Ophthalmology (fee $225.00) 
[] Residents and Fellows (fee $100.00) 
June 14-16, 1979 


Name 





Name 
(As you wish it on your badge) 


DO Xo aieo decuuide Se I TL eto euo eee 


Number Street 


City State Zip Code 


Check made payable to PACIFIC MEDICAL CENTER should accompany this application to: 
Continuing Education 
Pacific Medical Center 
P.O. Box 7999 ° 
San Francisco, CA 94120 
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THINK 
BAUSCH & LOMB 
FOR. PROFESSIONAL RESULTS 


‘a Your patients place their trust in your 
E E. professional competence. You rely on the 
^$ > capabilities of your instruments to aid you in 



















diagnosis and treatment. 

The BAUSCH & LOMB Keratometer, the Model 
70 Vertometer, the Greens’ Refractor, the 
Copeland Streak Retinoscope and the 
AUTO-PLOT Projection Tangent 
Screen are among the products 

that have established the Bausch & 
Lomb reputation for unexcelled 
quality and dependability during 
over 80 years of ophthalmic 
instrument manufacturing. 

For detailed product information 
use the coupon below. 
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For Product Literature Call Toll Free: 


7 o 
800-325-6400 ES OnE 
Ask for operator 87 Á © A 
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SURGIKOS' FABRIC 450° 
HEAD AND NECK PACK 
MAKES LINEN PACKS 
OBSOLE TE. 


Faster, simpler draping for 
ophthalmic, plastic and ENT procedures. 


E FABRIC 450 handles, drapes and skillfully designed to combine speed and 
conforms like linen. But it's lighter weight, simplicity of use, with the maximum number 
patient-ready folding, and pretaped edges of draping options. 
greatly expedite draping. The all-disposable BARRIER Head and 

It's strong, cool, comfortable and soft Neck Pack also gives you the optimum 
because it’s the first cloth-like fabric combination of procedural performance 
developed specifically for surgical packs and cost containment. Contact your 
and apparel. SURGIKOS representative for a product 

BARIRIER* Pack components are very demonstration. 


| 
" "Trademark of Johnson & Johnson S U RG i KO S © Johnson & Johnson 1978 
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Sonometrics offers this combined use of the Digital Biometric Ruler DBR-300, and 
the hand-held contact scanner Ocuscan-400 at a considerably less cost than the two 
systems separately. Discover the advantages of combining these two clinically proven 
instruments for ophthalmic diagnosis and 
management. The immediate real-time, gray 


Contact B-scan through the closed lid demonstrating 
anterior vitreous hemorrhage and posterior 
fibroproliferative membrane. 





benefits of 
Instruments 


system. | 


diagnoses and 
measurements. 
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Call free 
800-223-0412 or 
send this coupon 


OCU: 


SONOMETRICS 
SYSTEMS, INC. 


16 West 61st Street 
New York, N.Y. 10023 
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scale B-scan allows diagnosis of ocular and orbital abnormalities such as 
vitreous hemorrhage, retinal detachment and tumors. Photographic 























documentation is simple and instant. All procedures are performed with NAME P. 
the patient comfortably seated. Repeatable accuracy assures optimum 
precision in ocular measurement and IOL selection. $i 2 
Ocuscan oscilloscope presentation show- HOSPITAL. 
ing characteristic A-scan pattern alone the 
visual axis and simultaneous readout of = 
axial length in millimeters. 
ADDRESS 
è 
ZIP ett 
TELEPHONE { htc AE 
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SCHEIE EYE INSTITUTE 
presents 
UNIVERSITY OF PENNSYLVANIA ALUMNI 
OPHTHALMOLOGICAL ASSOCIATION MEETING 


3 May 10-12, 1979 


? featuring 
. SECOND ANNUAL FRANCIS HEED ADLER LECTURE 
given by Melvin G. Alper, M.D. 
and 


SYMPOSIUM ON 
PRACTICAL NEURO-OPHTHALMOLOGY 
FOR THE CLINICIAN 


Melvin G. Alper, M.D. Simmons Lessell, M.D. 
William C. Frayer, M.D. John L. Norris, M.D. 
Herbert |. Goldberg, M.D. Peter J. Savino, M.D. 
Thomas R. Hedges, M.D. Norman J. Schatz, M.D. 
Jan K. Hillicker, M.D. Donald H. Silberberg, M.D. 
William F. Hoyt, M.D. Richard L. Sogg, M.D. 
Joseph S. Karp, M.D. Myron Yanoff, M.D. 


Program Directors 
Thomas R. Hedges, M.D. 
Peter J. Savino, M.D. 
Norman J. Schatz, M.D. 


As an organization accredited for continuing medical education, the University of Pennsylvania School of 
Medicine designates this continuing medical education activity as meeting the criteria for 15 credit hours in 
Category | of the Physician’s Recognition Award of the American Medical Association. 


Registration Fee: $200 Practicing Ophthalmologists 
$175 University of Pennsylvania Ophthalmological Alumni 
$75 Residents (with letter from program director) 


Fee includes Luncheons, Coffee Breaks and Cocktail Party. 


Complete registration form & mail to: 

David M. Kozart, M.D. 

University of Pennsylvania Alumni Ophthalmologica! Association Meeting 

Scheie Eye Institute 

51 N. 39th Street 

Philadelphia, PA 19104 

Enclosed is check covering registration fee of $= 
(Make check payable to U. of Pa. Ophthal. Alumni Assoc.) 

NAME 

ADDRESS 
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| Lightest, most comfortable indirect on the 
market. 


| Maximum heat dissipation through cool- 
ing cowl. 


O0 Convenient filter wheel fitted with inter- 
ference red-free and blue filters. 


@ Optional yellow eye pieces. 


@ Unique, hinged bi-mirror teaching attach- 
ment allows viewing by two additional 
observers simultaneously. 


@ Stereoscopic view and pre-focusee bulb 
for extremely bright, clear 3D image of 
fundus 


@ Instrument and attachments available 
separately or as complete package. 


Examine the Fison Indirect Ophthalmoscope. It should change your point of view. 


K < Kee Al 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 * (215) 353-4350 
Philacelphia +e New York • Los Angeles « San Francisco « Houston « Atlanta « Cleveland 


„With the future in sight 





ANNOUNCEMENT 
CALL FOR NOMINATIONS 


1979 Retina Research Award of Merit 


The Retina Research Foundation, Houston, Texas, announces a call for nominations for the 1979 
AWARD OF MERIT IN RETINA RESEARCH, to recognize a vision scientist whose work represents 
(a) single outstanding achievement in basic retina research or (b) a potentially significant contribution 
to new basic knowledge about the retina, its role in the visual process, and/or vitreoretinal diseases 
and disorders. President and Scientific Director of the Foundation is Alice McPherson, M.D., F.A.C.S., 
F..C.S. 


Award: $30,000 (which includes a $1,000 honorarium). 
Eligibility: All vision scientists whose research is primarily directed to the retina. 


Nomination Procedure: The following must be submitted: (1) letter of nomination including brief 
statement supporting nominee; (2) brief summary of nominee's achievement or contributions to 
retina research, plus 3 (maximum) published reprints that best substantiate the work for which 
he/she is being nominated; and (3) nominee's curriculum vitae including complete bibliography. 





























Mail completed nominations to: Alice McPherson, M.D., Retina Research Foundation, 6436 Fannin, 
Suite 800, Houston, Texas 77030. 


Deadline: Nominations must be postmarked no later than June 30, 1979. 


Selection and Presentation: The recipient will be selected by a committee of nationally prominent 
vision scientists and retina specialists appointed by the Foundation. Presentation of the 1979 Award 
is scheduled in conjunction with the Retina Society's Annual Meeting in Sea Island, Georgia, 
September 1979. The award recipient will be the named lecturer for the Charles L. Schepens 
Lecture, which is featured in the Retina Society program. 





Hy: RETINA RESEARCH FOUNDATION, HOUSTON, TEXAS 








FIFTY-SECOND ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 17 and 18, 1979 Current Topics in 
MARRIOTT'S ESSEX HOUSE 


NEW YORK CITY Eye Research 
etd VOLUME1 | 
“ANTERIOR SEGMENT SURGERY” Edited by JOSE A. ZADUNAISKY and HUGH DAVSON 


MO BYERS: TENTATIVE CONTENTS: E. D. Hay et al., Origin and 
COMPLICATIONS Distribution of Collagens in the Developing Avian 
Cornea. J. L. Rae, The Electrophysiology of the 


SPEAKERS Crystalline Lens. D. J. Chiarandini and J. Davidowitz, 4 


CHARLES R. BEYRER, M.D. K. BUOL HESLIN, M.D. 


J. ELLIOTT BLAYDES, M.D. 
ARTHUR BORUCHOFF, M.D. 
ROBERT J. BROCKHURST, M.D. 
JAMES E. BURRIS, M.D. 
JORGE N. BUXTON, M.D. 
FRANCIS E. CANGEMI, M.D. 
C. FRANK CHAMBERS, M.D. 
NORMAN C. CHARLES, M.D. 
JOHN S. CRAWFORD, M.D. 
ROBERT C. DREWS, M.D. 
TIBOR G. FARKAS, M.D. 
JOHN R. FINLAY, M.D. 
LOUIS J. GIRARD, M.D. 

G. PETER HALBERG, M.D. 
MARK E. HAMMER, M.D. 


* AMA-CME Credits, Category 1: 16 


Registration fee: $150.00 (Luncheons and Dinner included—with 
spouse (Dinner) $175.00). Residents: $50.00 (Luncheons and 


DAVID A. HILES, M.D. 
GERALD B. KARA, M.D. 
CHARLES D. KELMAN, M.D. 
JOSEPH H. KRUG, M.D. 
GERARD R. LABAY, M.D. 
ALFRED LACHTERMAN, M.D. 
VIRGINIA LUBKIN, M.D. 
RICHARD PETRELLI, M.D. 


MORTON L. ROSENTHAL, M.D. 


WILLIAM 0. SASS, M.D. 
JOHN H. SHEETS, M.D. 
JOHN T. SIMONTON, M.D. 
HAMPSON A. SISLER, M.D. 


RICHARD C. TROUTMAN, M.D. 


ROBERT C. WELSH, M.D. 


Dinner included—with spouse (Dinner) $75.00. 


* For registration and further information, please write: 


Jane Stank, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





Structure and Function of Extraocular Muscle Fibers. 
G. Maraini, Binding Proteins for Retinol in Retina and 
Pigment Epithelium. K. Green, The Ocular Effects of 
Cannabinoids. H. L. Kern, Transport of Organic Solutes 
in the Lens. 


1978, 236 pp., $28.00 ISBN: 0-12-153001-9 


Send payment with order and save postage and handling charge. 
Prices are subject to change without notice. 


ACADEMIC PRESS, INC. 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 
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The Better to See With... : 
during vitreous and retinal surgery | 





The Modified Charles'rigating ——— 
Fundus Contact Lens 1 


Useful during trans plana vitrecus surgery, the irrigating fundus contact 4 

lens provides a fluid meniscus to help compensate for cornea! irregu- 3 

larities or lack of proper positioning of the contact lens on the cornea. > 

The Modified Charles Fundus Contact Lens has a smaller outside : 

diameter and has no rim... so it is less likely to interfere with the i 

bimanual instruments. Lack of a metal rim also eliminates the danger ; 

of short circuiting the 2 instruments when bipolar bimanual diathermy a 

is used. The angulated vertical shaft clears the lids, making possible 3 

a more comfortable hand position for the assistant holding the lens. Žž 

Ask your Richards representative about the Modified Charles Irrigating d 

Fundus Contact Lens. b 

*Steve Charles, M.D., Memphis, Tennessee j 1 

® z vi 

EE " 

©Richards Manufacturing Co., Inc. 1979 H I CHAR DS “al 
All Rights Reserved Memphis. Tennessee 38116, U.S.A. uH 
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EAST AFRICA 
IVth International Congress 


SOCIETY OF EYE SURGEONS 
; of the 
INTERNATIONAL EYE FOUNDATION 


January 22-25, 1980 
Nairobi, Kenya 


Outstanding instructional and social program celebrating the 20th Anniversary of the 
International Eye Foundation 


On site visits to field units in Nyeri and Nakuru available 


Members and guests may submit requests for surgical papers with 1,000 word abstract 
no later than July 1979 


to 
J. H. King, Jr., M.D. 
International Eye Foundation 
7801 Norfolk Avenue 
Bethesda, Maryland 20014 


A CHRISTIAN OPHTHALMOLOGICAL 
MEETING 
La Mansion Hotel 
San Antonio, Texas 
June 21-23, 1979 


Doctor, we believe there is a definite need for a good scientific ophthalmological meeting based on a sound Christian 
approach. You and your wife are invited to the third eye meeting combining papers on the following: 


(1) Ophthalmology 
Ophthalmic Pathology — J. Donald Gass, M. D. 
Neuro-ophthalmology — J. Lawton Smith, M. D. 
Anterior Vitrectomy 
in Management of 
Complications of 


Cataract Surgery — John Shock, M. D. 


Retina - — William Jarrett, M. D. 

Biblical Ophthalmology— Jack C. Cooper, M. D. 

Walking by Faith, 

Not by Sight — Walt Henricksen, 
Christian Counselor to 
Business and Professional 
Men and Women 
Colorado Springs, Colo. 


Please urge your wife to come. A full program is planned for her with Bible teaching, and complete facilities will. be 
provided for children of all ages. We want to emphasize that members of all faiths are sincerely invited. Registration for 
practitioners is $175.00 per family. Fellows, residents, medical students, and medical missionaries is $25.00. For room 
reservations write: La Mansion Hotel, P. 0. Box 198, San Antonio, Texas 78291. 


To register for the meeting, make checks to "CMS-ACOM" and mail to: Christian Ophthalmological Meeting, 3707 Gaston Avenue, Suite 
722, Dallas, Texas 75246. Thank you! 
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MAY WE HANDCRAFT YOUR 


Individual sur- 
geons have individual 
preferences in — surgical 
instruments. We are eager to 
. apply Storz’ quality instrument- 
‘making skills to your ideas. In fact, some 
of our most popular instrument patterns today 
started as o special instrument for an individual sur- 
iF geon. Shouldn't your special instrument be executed in © 
y the Storz tradition of quality? For more information, contact 
your Storz representative or write Storz Imstrument Company, | 
\ Dept. B. 


“Consistent Craftsmanship Since 1893" 


STORZ 1979 xtorz stor? ^. 


»t. 


-—- 


INSTRUMENT COMPANY n" 
3365 Tree Court Industrial Bivd., St. Louis, MO 63122 e WATS 800-325-9500—In Missouri Call collect (314) 225-5051 
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We can do 
much more 
together. 


“Boca. 


OCULOPLASTIC 
SURGICAL 
FELLOWSHIPS 


of the 
New York Medical College 
Westchester County Medical Center 


Pre/Post-op care 
Surgical Assistance 
Liability Insurance 
Staff Appointment 
Artificial Eye Lab 
Clinic Responsibility 
Limited Funding 

Applications 1979 & 1980: 

Michael W. Dunn, M.D. 

Prof. & Chairman Ophth. 

New York Medical College 

1249 Fifth Avenue 

New York, NY 10029 

Inquiry: 

Ms. P. Tamkin 

c/o P. Guibor, M.D. 

630 Park Avenue 

New York, NY 10021 

(212) 734-1010 








if you’re looking 
for a new practice 
opportunity. .. 


look here 


American Medicol Association 


Physicions 
Placement 
Service 


Opportunity (7) 
Placement 
Register 


This new AMA Opportunity Place- 
ment Register contains a description 
of over 4,000 available practice oppor- 
tunities. Each listing is a brief coded 
summary covering location, type of 
practice, area of specia ization, and 
other data. Included are two indexes 
to assist you in quickly finding the 
most suitable opportunitv. 


Fast turnaround - The Register is 
mailed within 24 hours of receipt of 
your request. After receiving your 
selections of the practice oppor- 
tunities on which you want further in- 
formation, full-page computer print- 
outs on each selection are sent 
within 10 days. 


Order your Register now -- Published 
quarterly by the AMA Physicians’ 
Placement Service, this Register is 
the only comprehens ve national 
listing of new practice opportunities. 


AMA Physicians' Placement Service 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 


YES, | am interested in a new practice 
opportunity. Send me the new AMA 
OPPORTUNITY PLACEMENT REG- 
ISTER, along with the registration 
form. 


Name 
Address 


City/State/Zip 
S/J 





Sodium SULAMYD® 

brand of sodium sulfacetamide, U.S.P. 

Ophthalmic Solution 3096, Solution 1096, Ointment 1096 — Sterile 
INDICATIONS Sodium SULAMYD is indicated for the treatment 


of conjunctivitis, corneal ulcer, and other superficial ocular infec- jx 


tions due to susceptible microorganisms, and as adjunctive treat- ^ 
ment in systemic sulfonamide therapy of trachoma. 
CONTRAINDICATIONS Hypersensitivity to sulfonamide prepara- 
tions contraindicates the use of Sodium SULAMYD. 
PRECAUTIONS The solutions are incompatible with silver 
preparations. Ophthalmic ointments may retard corneal healing 
Non-susceptible organisms, including fungi, may proliferate with 
the use of these preparations. Sulfonamides are inactivated by the 
para-aminobenzoic acid present in purulent exudates. Sulfonamide 
sensitivity reactions may occur. 

June 1972 9838358 


METIMYD® 


ae of prednisolone acetate, U.S.P., and sulfacetamide sodium. 


Ophthalmic Suspension and Ointment— Sterile. Each ml."er Gm. 
canang 9 mg. prednisolone acetate and 100 mg. sulfacetamide 
sodium. 


INDICATIONS — Suspension Based on a review of this dru 
by the National Academy of Sciences — National Researc 
Council and/or other information, FDA has classified the indi- 
cations as follows 

"Possibly" effective: for the treatment of the following inflam- 
matory and allergic conditions affecting the eyelids 
and anterior segment of the eye. EYELIDS: allergic blepharitis 
blepharitis associated with seborrheic dermatitis and other 
nonpurulent forms of conjunctivitis including those associated 


with hay fever, and conjunctivitis due to physical agents such 
as foreign bodies, chemicals (acids, alkalles) and other irri- 
tants. CORNEA, SCLERA, IRIS, AND UVEA: interstitial, past- 
et bl and sclerosing keratitis; chemical and thermal burns 


of the cornea; corneal ulcer. herpes. zoster ophthalmicus; 
et Beka keratoconjunctivitis; corneal. neovascularization: 
Scleritis; episcleritis; acute, chronic, and traumaticiridocyolitis 
Final classification of the less-than-effective indications re- 
quires further investigation 





Ointment METIMYD is indicated in the following inflammatory 
ARMS conditions affecting the eyelids and anterior segment 
of the eye 

Eyelids: allergic blepharitis: blepharitis associated with seborrheic 
dermatitis; other nonpurulent types of blepharitis 

Conjunctiva’ allergic conjunctivitis, ie, vernal, phylctenular, and 
other nonpurulent forms of conjunctivitis including those associated 
with hay fever; conjunctivitis due to physical agents such as foreign 
bodies, chemicals (acids, alkalies) and other irritants. 

Cornea, Sclera, Iris, Uvea: interstitial, postoperative, and scleros- 
ing keratitis; chemical and thermal burns of the cornea; corneal 
ulcer; herpes zoster ophthalmicus: phlyctenular keratoconjunctivitis: 
corneal neovascularization; scleritis; episcleritis; acute, chronic, 
and traumatic iridocyclitis. 

In deep-seated infections, such as endophthalmitis, panophthal- 
mitis, and orbital cellulitis, or when systemic infection threatens, 
specific oral (antibiotic, sulfonamide) therapy should be employed. 
Local treatment may be used as adjunctive therapy. 
CONTRAINDICATIONS The contraindications for METIMYD are 
the same as those for other corticosteroid-sulfonamide prepara- 
tions. Topical ophthalmic corticosteroid preparations and combina- 
tions are contraindicated in: early acute herpes simplex and the 
early acute stages of most other viral diseases of the cornea and 
conjuctiva; active tuberculosis of the anterior segment of the eye; 
fungal disease of the cornea, conjunctiva and lids; acute purulent 
ers, infections of the eye which, like other diseases caused 
y microorganisms, may be masked or enhanced by the presence 
of the steroid; individuals with known sensitivity to any of the 
Meg E | | 
PRECAUTIONS Extended use of topical steroid therapy may 
cause increased intraocular pressure in certain individuals. In pro- 
longed therapy. it is advisable that intraocular pressure be checked 
recent In those diseases Causing thinning of the cornea, per- 
foration has been known to have occurred with the use of topical 
steroids. As with any antibacterial preparation, prolonged use may 
result in overgrowth of non-susceptible organisms, including fungi. 
If superinfection occurs, appropriate measures should be instituted. 
Sensitivity reactions may occur in certain individuals. If signs of 
sensitivity develop, discontinue use 
The prenacec use of topical corticosteroids in the eye reportedly 
has been rarely associated with the development of posterior sub- 
capsular cataracts. 

January 1973, July 1973 9835356, 10106524 


Scherind Corporation 
Kenilworth, N.J. 07033 


SWW-9570 


Schering Lie er Products 


But, when your patients have eye disorders... 


con Gad de corneal ulcer and other indications ssown in product information 


sulfonamide antibacterial 
for superficial ocular infectionst 


Sodium 


SULAMYD < 


brand of 


sodium sulfacetamide, USP 


OPHTHALMIC SOLUTION 30%- STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 


Tdue to susceptible pathogens 


This drug has been evaluated as 
"possibly effective" for this indication. 


aman 9. 1977, 


Irina (^nhrnaratien — All riahtes re 


anti-inflammatory+/antibacterial 
in external eye infectionstt 


METIMYD 


brand of prednisolone acetate, USP 
and sulfacetamide sodium, USP 
OPHTHALMIC SUSPENSIDN-STERILE 
OPHTHALMIC OINTMENT-STERILE 


Schering Ophthamics 
ic products 
for Ed: needs 


Before prescribing, please see full product information, 
srief summaries of which appear on opposite page. 





Blepharitis: A complex subject. 
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Treatment: often a simple procedur 


with Blephamide 


(sullacetamide sodium 10096, prednisolone acetate 0.2%, 
phenylephrine HC/1012995) Liquifilni Sterile Ophthalmic Suspension 


e anti-infective . * soothes, lubricates, hydrates 

* anti-inflammatory * prolongs contact time 

* decongestant * extra benefits provided only 

* fast and effective by Liquifilm? (polyvinyl i 
e a hard combination to beat alcohol 1.4%) 


BLEPHAMIDE S.O.P STERILE OPHTHALMIC OINTMENT/BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION 


*INDICATIONS: Based on a review of this drug by the National Academy of Sciences — National Research Council and/or other 
b information, FDA has classified the indications as follows: “Possibly” effective: Nonpurulent blepharitis and blepharoconjunctivitis (sebor- 


rheal, staphylococcal, allergic); nonpurulent conjunctivitis (allergic and bacterial). Final classification of the less-than-effective indications 
requires further investigation 





CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis), purulent untreated infections, vaccinia, varicella and most other viral 
diseases of the cornea and conjunctiva, ocular tuberculosis and fungal diseases of the eye 


e 
WARNINGS: 1) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid. 2) Extended use may 
: cause increased intraocular pressure in susceptible individuals. It is advisable that the intraocular pressure be checked frequently. 3) In those 
diseases causing thinning of the cornea, perforation has been known to have occurred with the use of topical steroids. 4) Use with caution 
in patients with known or suspected sensitivity to sulfonamides —if sensitivity or other untoward reactions occur, discontinue medication 
5) Should be used with caution in the presence of narrow angle glaucoma. 6) Reports in the literature indicate that posterior subcapsular 
lenticular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids. USE IN PREGNANCY: 
Safety of the use of topical steroids during pregnancy has not been established. ALSO AVAILABLE: Blephamide® S.O.P® Sterile Ophthalmic 
Ointrfrent, (sulfacetamide sodium 10.0%, prednisolone acetate 0.2%) 3.5 gm. PRECAUTIONS: Ophthalmic ointments may retard corneal healing 
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IERGAN Irvine, California/Pointe Claire, P. Q., Canada 
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Toward Resolving the 


Ocular Melanoma Controversy 


t a conference on melanoma spon- 
sored by the National Eye Insti- 
tute that was held on July 14 and 15, 
1978, ophthalmologists working in the 
field of oeular malignancy joined with 
 biometricians and authorities in other 
areas of encology to review the status 
of our knowledge on how best to treat 
ocular melanomas. Attention at the 
meeting foeused on a reappraisal by 
Zimmerman and associates” of survi- 
val data for patients with uveal mela- 
noma; this information led them to 
the conclusion that (1) the mortality 
before emucieation is low (estimated 
at 1% per year), and (2) the mortality 
rises abruptly following enucleation, 
reaches a peak of about 8% during the 
second year after enucleation, and 
then drops off monotonically. Other 
data that were reviewed at the confer- 
ence pointed out that both cell type 
and tumor size at enucleation are 
major prognostic factors for survival 
after enucleation. 


POSSIBLE CAUSES OF FATALITY 


Zimmerman and co-workers con- 
clude that about two thirds of the 
fatalities following enucleation could 
be attributed to the dissemination of 
tumor emboli at the time of surgery. 
They believe that the characteristics 
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of the tumor (its size, cell type; mitotic 
activity, and vascularity) are those 
that determine just how hazardous 
surgery will be. An alternative expla- 
nation for the rise in mortality follow- 
ing enucleation offered by Drs Jack- 
son Coleman, Robert Ellsworth, and 
others is that the growth carve of 
ocular melanomas, like all population 
growth patterns, has an initial slow 
growth phase that may last am unpre- 
dictably long time. At some point, 
however, a rapidly accelerated growth 
phase is usually encountered that, 
clinically, may produce symptems and 
may account for detection. Thus, they 
attribute the rise in mortality follow- 
ing enucleation to the phase of growth 
of the tumor at the time of detection 
and not the therapy used (ie, enuclea- 
tion). 


MANAGEMENT 


It was the belief of the majority of 
participants in the meeting that 
observation (ie, no treatment) or radi- 
ation in selected situations is the most 
acceptable alternative to enucleation 
for choroidal melanomas. Other mod- 
alities may hold promise, including 
local resection, photocoagulation, or 
the therapeutic use of ultrasound; 
these, however, require more exten- 
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sive evaluation. Observation alone 
seems particularly appropriate in the 
management of small melanomas (de- 
fined at the meeting as a lesion of 10 
mm or less in its largest diameter, and 
2 mm or less in elevation). A minority 
opinion was that radiation therapy 
might be used as a substitute for 
enucleation in the management of 
moderate-sized tumors, although radi- 
ation found more favor as an adjunc- 
tive method of treatment of large 
melanomas. Attention was called to 
European reports that post- 
enucleation radiation therapy doubles 
the five-year survival rate, and to 
the lack of any American trials of 
either preenucleation or postenuclea- 
tion radiation therapy. Shammas and 
Blodi's recent study en the treatment 
of orbital extension’ would indicate 
exenteration to be the most effective 
means of coping with orbital spread, 
although this was not the clinical 
impression of all the ophthalmie 
surgeons present. 


ENUCLEATION 


Regarding the potential danger of 
enucleation as presently performed, 


there does not seem to be sufficient* 


data available to confirm or refute the 
contention of Zimmerman? and co- 
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workers that this procedure may have 
an adverse rather than a beneficial ef- 
fect with respect to the development of 
metastatic disease from malignant 
melanoma of the choroid and ciliary 
body. Nor do studies in progress seem 
likely to supply an answer to whether 
either avoidance of enucleation or the 
development of new techniques along 
the Hines of the "no-touch" technique of 
Dr Frederick Fraunfeldew et al* will 
alter the prognosis. á 

A strongly held belief on the part of 
many is that it would not be advisable 
at the present time for the clinician to 
change the type of management that 
is routinely recommended for patients 
with malignant melanoma on the 
basis of the hypotheses presented by 
Dr Zimmerman and his co-workers. 
This routine treatment assumes care- 
ful enucleation of the eye by an expe- 
rienced operator, which would involve 
minimal manipulation, for medium- 
sized and large melanomas. Necessary 
preoperative diagnostic studies should 
also be conducted with great care and 
with no unnecessary trauma. 


FURTHER STUDIES NEEDED 


In view of our present lack of 
knowledge regarding the natural his- 
tory of melanomas, a collaborative 
prospective study of uveal melanomas 
as presently treated would seem 
appropriate. It was the consensus of 
the conference participants that a 
central registry of reports of un- 
treated cases of melanomas of the 


. choroid and ciliary body be established 
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under the auspices of the American 
Academy of Ophthalmoiogy. Further 
examination of alternative explana- 
tions for the high frequency of death 
observed soon after enucleation, other 
than the suggestion that it represents 
an adverse effect of enucleation, 
needs to be carried out by experts in 
the fields of cancer research and bio- 
statistics, as well. 

All of the biometricians at the 
conference and many of the ophthal- 
mologists shared the opinion that a 
randomized study would be the most 
effective method to resolve the con- 
troversy dealing with the hazards or 
benefits of enucleation There was 
agreement that it would be useful to 
develop outlines of clinieal trials that 
might be feasible at the present. In 
view of the small number of patients 
with ocular melanoma that are avail- 
able (approximately six per million 
per year in the United States’) and the 
confusion regarding accepted alterna- 
tives to enucleation other than obser- 
vation alone, data from a collaborative 
prospective study may be helpful in 
defining the population and alterna- 
tive modes of treatment to be included 
in a randomized clinical study. Many 
believed that a possible group that 
might be included immediately in a 
randomized clinical study are older 
patients or patients with tumors who 
have a poor prognosis. 


CONCLUSION 


The consensus of the members at 
the conference was summarized by Dr 


eT Oe ee S 
n g- » -e a F ; ot p i AMET ig 


TM NE y» "S | TM m 


Matthew Davis when he stressed that 
eventually it will be desirable to devel- 
op one or more clinical trials to evalu- 
ate clinical alternatives. Such trials 
may support the clinician in following 
currently accepted clinical practice or 
may provide substantial evidence that 
this is not in the patient's best inter- 
est. 

In summary, then, this recent ques- 
tion regarding the role of enucleation 
in the treatment of melanoma is a 
vital issue to all ophthalmologists, and 
the need for a definitive answer 
cannot be ignored. 

DANIEL ALBERT, MD 
Boston 
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Ocular Motility Complications 


Following Intranasal Surgery 


John T. Flynn, MD; Kenneth B. Mitchell, MD; Dwain G. Fuller, MD; 


Howard B. London, MD; Harold H. Cohen, MD 


® The ocular motility problem of two 
patients following intranasal surgery is 
examined. The patients were studied by 
eye movement records and ultrasonogra- 
phy. Surgery in both cases revealed a 
defect of the medial orbital wall with scar 
tissue incarcerated in the defect. 

(Arch Ophthalmol 97:453-458, 1979) 


ntranasal procedures for chronic 

sinus disease were commonly per- 
formed by rhinologists in the earlier 
part of this century." A renewed 
interest in this mode of therapy is 
evident." Thorough descriptions of 
the regional anatomy suggest possi- 
ble oeular or neurological complica- 
tions that may result from injury to 
the optic nerve, carotid canal, cribri- 
form plate, lamina papyracea, fovea 
ethmoidalis, and cavernous sinus. Not 
mentioned, however, is direct injury 
to the extraocular muscles or their 
nerves. We describe two patients with 
such injuries to the extraocular mus- 
cles as a complication of intranasal 
polypectomy and anterior ethmoidec- 
tomy. 


REPORT OF CASES 


Case l.—Clinical Summary.—A 69-year- 
old man had symptoms of chronic nasal 
obstruetion. He had undergone a nasal 

€ 
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polypectomy 15 years previously for simi- 
lar symptoms. On Jan 10, 1977, a bilateral 
nasal polypectomy and anterior ethmoidec- 
tomy were performed. On return to his 
hospital room, the lids of the right eye were 
ecchymotic and swollen, but the glabe was 
noted to be white. On the following»day he 
was seen by an ophthalmologic consultant 
who found a large exotropia, an apparent 
paresis of the right medial rectus, and 
possible paresis of the right superior 
rectus, inferior oblique muscle, ard su- 
perior oblique muscle. He believed this 
might be due to a retrobulbar hemorrhage. 
A regimen of sodium borate (Collrrium) 
and oral enzymes was begun. As the eyelid 
swelling improved, the patient noted hori- 
zontal diplopia, which he overcame by clos- 


ing his right eye. The diplopia did not 
improve with time. 

Examination on Jan 25 at the Bascom 
Palmer Eye Institute disclosed visual acui- 
ties of 20/20 in both eyes. The right eye 
was deviated markedly to the right (Fig 1). 
With the right eye fixing at 6 m, his 
measurements were 5) prism diopters (PD) 
of exotropia in the primary position, 20 PD 
in gaze right, and 100+ PD in gaze left. On 
attempted levoversion, the right eye dem- 
onstrated a small, slow movement toward, 
but not attaining, the primary position. 
Vertical gazes appeared intact, as did 
oblique gazes in the abducted position. 
Optokinetic nystagmus showed no evi- 
dence of a fast phase in the right eye with 
targets moving toward the patient’s right. 





Fig 1.—Nine positions of gaze of patient 1. Note severe limitation of adduction of right 
eye. 
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Fig 2.—Left, A-scan echography of right orbit made with probe 
scanning from temporal side of globe. Right, Various acoustic 
echoes. 








Fig 3.—Left, Nasal biopsy specimen containing striated muscle and fat 


: (hematoxylin-eosin, original magnification x 120). Right, High-power view 
of nerve entering striated muscle (hematoxylin-eosin, original magnification 
x 300). 














| Fig 4.—Exposed medial rectus muscle in situ on globe and Fig 5.—Frayed muscle after repeated attempts to free muscle from 
| extending into mass of scar tissue in medial orbital wall. scar tissue. 
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Fig 6.—Field of binocular single vision of patient within normal field of single binocular vision (dotted outline). 
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Fig 7.—Nine positions of gaze of patient 2. Note limited adduction, elevation, and 


depression in adduction of right eye. 
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25 XT 45 XT 
5 RHT 
20 XT 40 XT 
7 RHT 12 RHT 
18 XT 25 XT 30 XT 
7 RHT 16 RHT 


Fig 8.—Motility measurements of patient 2 
at 6 m. XT indicates exctropia; RHT, right 
hypertropia; and LHT, left hypertropia. 
Values are expressed as prism dfopters. 
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Fig 9.—Left, A-scan echography of medial orbital wall with abnormal 
organized scar tissue present within wall. Right, Various acoustic 
echoes. 





Fig 10.—Left, Section of biopsy specimen showing striated muscle and orbital fat 
(hematoxylin-eosin, original magnification x 120). Right, High-power view of striated 
muscle present in nasal biopsy specimen (hematoxylin-eosin, original magnification 
x 300). 


Fig 11.—Operative exposure of right 
medial rectus muscle at its insertion 
extending backward nasally into scar in 
medial orbital wall. 
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Fig 12.—Field of binocular single vision of patient 2 as compared with field of normal subject (dotted line). 


The traction test showed slight limitation 
to extreme adduction of the right globe. 
Active forced generation" was absent on 
attempted adduction. Findings from the 
remainder of the ocular examination were 
normal. 

Laboratory Studies.—A-scan echography 
of the right orbit showed abnormal access 
to the ethmoid sinus area nasally (Fig 2, 
left and righ:), with evidence of a sizeable 
defect in the medial orbital wall. Addition- 
_ ally, a mass lesion of low acoustic density 
| inside the medial orbital wall was identi- 
fied. This lesion had the echographic char- 
acteristies of an organized hematoma or 
cicatricial tissue. The left orbit was echo- 
graphically normal. 

Eye movement recordings on April 4 
showed hypometric saccades'" of the right 
eye to the right with the left eye covered 
and demonstrated diminished optokinetic 
responses in the right eye. 

The biopsy report showed that, in addi- 
tion to the typical tissue specimen of nasal 
polyps and inflammatory tissue, fat, 
striated muscle, and nerve were present 
(Fig 3, left &nd right). 

Course.—On May 5, 1977, a surgical explo- 
ration of the right medial rectus muscle 
and the medial orbital wall was performed. 
The medial rectus was found to be attached 
to the globe at its insertion. It extended 
from this point posterior and medial for a 
distance of about 20 mm, where it buried 
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Fig 13.—Artist's conception of defect in 
medial orbital wall with incarceration of 
scar tissue, orbital fat, and muscle. Merve 
in this illustration is spared. 


itself in a mass of scar tissue (Fig 4). 
Repeated attempts to free it from this 
mass succeeded only in producing bleeding 
and dangerous fraying of the remaining 
fibers (Fig 5). An ear, nose, and throat 
surgeon attempted to reduce the mass 
from the nasal side, but this too was unsuc- 
cessful. It was therefore elected to leave 
the muscle in situ. A 10-mm recession of 
the right lateral rectus muscle was 


performed. A traction suture woven 
through the insertion of the right medial 
rectus muscle was brought out through the 
medial canthal ligament and the globe was 
anchored in adduction for three weeks. 
After removal of this traction suture, the 
patient’s eye fused in the primary position 
but had double vision leoking to either side. 
His field of binocular single vision" then 
slowly increased to its present level (Fig 6), 
but he still had severe limitation of medial, 
lateral, and oblique gazes. 

CasE 2.—Clinical Summary.—A 53-year- 
old woman had a long history of nasal 
allergies with polyps, for which multiple 
polypectomies had been performed in the 
past with no known sequelae. On Oct 8, 
1976 she had a bilateral nasal polypectomy 
and an anterior ethmoidectomy. The 
surgeon encountered brisk bleeding in the 
right ethmoidal labyrinth and multiple 
packings had to be applied to obtain 
hemostasis. After removal of the diseased 
tissue from the ethmoidal labyrinth, the 
surgeon believed that the lamina papyra- 
cea was absent and therefere discontinued 
further curettage. Brisk bleeding was 
again encountered from the right ethmoi- 
dal labyrinth requiring repacking while the 
left ethmoidal labyrinth was being oper- 
ated on. The patient was seen in consulta- 
tion by an ophthalmologist the day after 
surgery. He noted ptosis of the right upper 
lid, palpebral and orbital ecelfymosis, 
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chemosis of the conjunctiva, and limitation 
of movement of the muscles innervated by 
the third cranial nerve paresis on the right, 
which was associated with an orbital hema- 
toma. When the ptosis cleared, the patient 
experienced horizontal and vertical diplo- 
pia. One month after surgery the patient 
was able to move the right eye to the 
midline from its abducted position. During 
the ensuing months, a slight increase in 
adduction occurred without spontaneous 
fusion. 

Examination at the Bascgm Palmer Eye 
Institute on March 4, 1977 showed visual 
acuities of 20/20 in both eyes. The lid 
fissures were equal and levator function 
was normal in both eyes. Hypesthesia was 
present over the distribution of the distal 
right infratrochlear nerve and on the 
medial aspect of the right cornea. Motility 
examination showed an alternating exotro- 
pia with a right hypertropia and prefer- 
ence for right eye fixation (Fig 7). Her 
measurements at 6 m were as outlined in 
Fig 8. 

The right hypertropia increased on right 
head tilt. A right excyclotropia of 7° was 
measured. Ocular rotations demonstrated 
limitation of action of the right medial 
rectus and the right inferior and superior 
oblique muscles. The traction test revealed 
mild limitation of extreme adduction and 
limitation of elevation in adduction. Ex- 
ophthalmometry disclosed 2 mm of right 
enophthalmos. Findings from the remain- 
der of the ocular examination were 
normal. 

Laboratory Studies.—On March 17 orbital 
A-scan echography of the right orbital wall 
showed a considerable orbital wall defect in 
the region of the ethmoid sinuses (Fig 9, 
left and right). Abnormal low-reflective 
tissue was identified inside the medial 
orbital wall. This finding suggested orga- 
nized hematoma or scar tissue. The left 
orbit was echographically normal. 

Eye movement recordings on April 15 
showed the presence of saccades with the 
right eye but diminished optokinetic nys- 
tagmus responses. 

A review of the biopsy specimens 
disclosed the presence of fat and striated 
muscle (Fig 10, left and right) in addition 
to the typical diseased mucosa and bone. 

Course.—On July 11 the patient under- 
went exploration of the right medial rectus 
and orbital wall (Fig 11). Exactly the same 
findings were encountered as in the 
previous case. No-attempt was made to 
reduce the scarred mass by the orbital or 
nasal approach. Instead, a 10-mm resection 
of the right medial rectus muscle was 
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performed, combined with an 8-mm reces- 
sion of the left lateral rectus muscle. On 
July 21 the patient had a distance deviation 
of 7 PD of right hypertropia in the primary 
position and 16 PD of right hypertropia in 
down gaze. Ocular rotations of the right 
eye and lateral rotation of the left eye were 
limited. She was given 16 PD base down 
over the lower segment of the right bifocal 
lens for reading. During the months since 
surgery, the patient's field of binocular 
single vision has slowly increased 
(Fig 12). 


COMMENT 


The lateral boundaries of the eth- 
moid sinuses may be distorted in 
extensive mucoperiosteal disease. The 
lamina papyracea may become so 
attenuated as to be practically nonex- 
istent. This is apparently what was 
found in case 2. Vigorous curettage 
and snaring in this region might 
pierce the orbital periosteum, with 
prolapse of orbital fat. Bleeding may 
obscure the field and further surgery 
might result in the complication seen 
in the two cases in this report. 

The diagnosis of this complication 
of anterior ethmoidectomy is made by 
history and by motility examination. 
Echography is of use in identifying 
surgical violation of the orbit. A-scan 
examination documents a bony defect 
in the medial orbital wall, as well as 
abnormal tissue (hematoma and/or 
cicatrix) within the orbit. 

The most important point in the 
prevention of this complication seems 
to be the recognition of the possibility 
that it might occur especially in the 
presence of brisk bleeding in an area 
of reduced surgical visualization. It 
seems obvious that the surgeon should 
desist from further attempts to 
remove more tissue in such in- 
stances. 

Our conception of the consequences 
of the injury is sketched (Fig 13). In 
effect, a "blowout" of the medial or- 
bital wall is created with fat, muscle, 
and nerves entrapped in the resultant 
scar tissue. The scarred mass acts as 
the functional origin of the involved 
rectus muscle. When innervation is 
uninterrupted, adduction may be pos- 
sible, albeit restricted (case 2). If the 





nerves are involved or if restriction is 
more marked, adduction is absent 
(case 1). Involvement of the supero- 
nasal medial orbital wall in case 2 is 
suggested by the infratrochlear hy- 
pesthesia and the right superior 
oblique involvement. 

It seems to us that attempts to 
reduce the scar are futile and will not 
result in functional restoration of the 
muscle. The reason is obvious from the 
biopsy specimens, which demon- 
strated substantial sections of extir- 
pated extraocular muscle. 

The prognosis in these patients 
seems reasonably good for binocular 
single vision in the primary position 
and a few degrees to either side. 
Beyond that, single vision becomes 
problematic because of the severe 
limitation of the movements, which 
sets a limit on useful binocular single 
vision. 


This investigation was supported in part by 
Research to Prevent Blindness, New York. 
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Medial Rectus Injury From Intranasal Surgery 


Louis E. Mark, MD, John S. Kennerdell, MD 


è Severe medial rectus injury occurred 
in two cases following intranasal sinus 
surgery. In the first case a scarred medial 
rectus muscle was found at the time of 
corrective surgery. Reexamination of the 
surgical specimen in the second case 
confirmed our finding of medial rectus 
transection. Both patients had good cos- 
metic and functiona! improvement by 
means of vertical recti transposition to 
correct their large angie, fixed exotropias. 
A review of the literature indicates that 
this is, to our knowledge, a previously 
unreported complication of intranasal si- 
nus surgery. 

(Arch Ophthalmol $7:459-461, 1979) 


F xtraocular muscle dysfunction is a 

rare complication of nasal and 
paranasal sinus surgery for inflam- 
matory disease and, when it occurs, is 
usually transient. Reports of perma- 
nent muscle damage with fixed, inca- 
pacitating heterotropias following 
such surgery are rare. Guibor' de- 
scribed the case of a 19-year-old 
woman in whom a severe exotropia 
and immobility of her only functional 
eye develeped secondary to adhesions 
of the medial rectus after a standard 
medial canthal transcutaneous resec- 
tion for a frontoethmoid mucocele; 
four reconstructive muscle procedures 
ensued. Griffiths and Smith’ pre- 
sented two identical cases of optic 
atrophy, enophthalmos, ptosis of the 
globe, and complete restriction of 
extraocular muscle function that oc- 
curred after Caldwell-Luc procedures 
and maxilary antrum packing for 
chronic sinusitis. Extraocular muscle 
function remained markedly  re- 
stricted in both cases following orbital 
floor repair. 

We report here two cases of medial 
rectus trauma following two other 
accepted surgical procedures for in- 
flammatory sinus disease, intranasal 
ethmeidectomy and intranasal poly- 
pectomy. To the best of our knowl- 
edge, this complication has not pre- 
viously been reported with these 
procedures. 
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REPORT OF CASES 


Case L—A 37-year-old woman with 
severe obstructive polyposis involving the 
nasal vault and ethmoid sinus, as well as 
nasal septal deformity, underwent a left 
transnasal ethmoidectomy and septal re- 
construction in April 1973. At the time of 
surgery a dehiscence approximately 1 cm 
in diameter was noted in the medial wall of 
the left orbit and “confirmed” by means of 
a fine wire (sinus) probe. Orbital fat was 
visualized in the defect. Postoperatively, 
ecchymoses and edema of the left-orbit, in 
addition to moderate temperature eleva- 
tion, were considered to be due to either 
hemorrhage or infection. An intranasal 
packing was removed the morning after 
surgery. 

Paralysis of the left medial rectus muscle 
was noted after several days coneomitant 
with resolution of the swelling. The patient 
complained of diplopia that persisted 
during the next three months. Examina- 
tion in July 1973 showed a corrected visual 
acuity of 20/30 in each eye. A eonstant 
exotropia of the left eye measuring 46 
prism diopters (PD) in the primary posi- 
tion was due to a severe paralysis of the 
left medial rectus muscle, without any 
other extraocular muscle involvement. The 
left eye was capable of limited adduction 
but could not reach the midline (Fig 1). 
Findings from the remainder of the ocular 
examination were completely within nor- 
mal limits. 

Rhinological examination disctosed a 
supratip saddling of the nose secomdary to 


the submucous resection of the septum, as 
well as absence of the middle turbinates on 
each side. Thtre were no nasal polyps and 
the interior of the left sphenoid sinus ‘was 
visualized through an opening in its anteri- 
or wall. The patient reported improvement 
in her diplopia, which prompted a conserva- 
tive therapeutic approach. Occlusion of the 
left eye to avoid diplopia and gaze exer- 
cises for the right eye were recom- 
mended. 

The patient was seen by us for the first 
time in February 1974 when her exotropia 
was noted to be worse owing to contracture 
of the lateral rectus muscle and failure of 
the function of the medial rectus to return. 
Adduction saccades of the left eye were 
absent. The next month, one year after the 
original nasal surgery, extraocular muscle 
surgery was performed. A 7-mm left later- 
al rectus recession was followed by isola- 
tion of the left medial rectus. This muscle 
was found to have the eonsistency of scar 
tissue; however, a posterior exploration to 
determine the cause of the muscle atrophy 
was not undertaken. Instead, the superior 
and inferior rectus muscles were trans- 
posed to positions adjaeent to the medial 
rectus insertion. Postoperatively the pa- 
tient was orthophoric in the primary posi- 
tion but had very little horizontal move- 
ment of the left eye. She was last seen 11 
months later and continued to be binocular 
in the primary position Fig 2). 

Case 2.—A 47-year-old woman with aller- 
gic rhinitis was admitted to a hospital in 
January 1976 because of bilateral nasal 
polyposis and chronic lef: maxillary sinusi- 





Fig 1.—Patient 1 three months after transnasal ethmoidectomy showing large exodevia- 
tion and inability to adduct left eye- > 
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Fig 3.—Patient 2 three months after nasal polypectomy and Caldwell-Luc procedure. 
Forced duction test suggested mechanical restriction causing large exodeviation of left 
eye. 


tis. She was asthmatic and hypothyroid, for 
which she took hydroxyzine hydrochloride 
(Marax) and thyroid extract. Several nasal 
polypectomies had been performed pre- 
viously. 

With the patient under general anesthe- 
sia, a left nasal polypectomy and Caldwell- 
Luc procedure were performed with drain- 
age of mucopurulent fluid and excision of 


* diseased epithelium from the antrum. An 


intranasal antrostomy was made and the 
nasal cavity, but not the antrum, was 
packed. Postoperatively swelling of the left 


. cheek and eye developed. She was seen in 


consultation by an ophthalmologist who 
found 4+ lid edema and eecchymosis, 
subconjufictival hemorrhage, conjunctival 
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chemosis, and exotropia, which were all on 
the left side. Findings from the ophthal- 
moscopic examination were normal and the 
patient complained of diplopia. The con- 
sultant’s impression was “massive medial 
rectus bleeding with loss of function of the 
muscle.” Oral prednisone therapy was 
started along with topical steroids and the 
patient was discharged on the ninth post- 
operative day. 

In March 1976 the patient was found to 
have normal corrected vision in each eye 
and an exotropia of the left eye of about 50 
PD. The left eye did not adduct and forced 
duction testing suggested evidence of 
mechanical restriction of medial rotation 
(Fig 3). The fundi were normal. Corrective 





Fig 4.—Biopsy specimen of case 2 demon- 
strating bone and juxtaposed extraocular 
(medial rectus) muscle tissue (hematoxy- 
lin-eosin, original magnification X 70). 


surgery was recommended but declined by 
the patient. When no change in her condi- 
tion ensued during the next several 
months, however, she underwent muscle 
surgery on July 14, 1976. An 8-mm left 
lateral rectus recession was followed by an 
exploration of the medial rectus muscle. 
The distal medial rectus was found to be 
emanating from a cicatricial scar posterior 
to the globe. When the muscle was 
dissected free from the cicatrix, it became 
evident that it had previously been 
severed. The distal 10 mm of the muscle 
was excised and the scar tissue coming 
from the medial orbit was brought up and 
attached to the stump of the medial 
rectus. 

Following the operation, however, the 
patient still exhibited between 25 and 30 
PD of exotropia of the left eye and could 
not adduct her left eye. She was readmit- 
ted in September 1976 and underwent a 
transposition of the superior and inferior 
rectus muscles to the medial rectus inser- 
tion. The conjunctiva was recessed lateral- 
ly. Striated extraocular muscle, which was 
found later on a histological slide obtained 
from the hospital where nasal surgery had 
been performed (Fig 4), substantiated the 
clinical impression that the medial rectus 
had been lacerated. 

The course after this second operation 
was uneventful except for a mild pupillary 
irregularity that was first noted about four 
weeks later. The patient had an exotropia 
of the left eye of about 15 PD in the 
primary position that persisted until the 
time she was last seen one year later (Fig 
5). At that time there was little movement 
of the left eye in any direction. Single 
binocular vision was obtained by a minimal 
right head turn, right head tilt, and slight 
chin depression. The left pupil was 1 mm 
larger than the right and slightly peaked 
toward three small midperipheral transil- 
lumination defects of the iris, suggesting 
that a mild degree of anterior segment 
ischemia had resulted from the surgery. No 
further corrective surgery is contem- 
plated. 


COMMENT ° 


The description of intranasal eth- 
moidectomy as a surgical procedure is 
generally credited to Mosher,’ who 
later advocated its abandonment be- 
cause of serious complications in favor 
of the external or medial orbital 
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Fig 5.—Patient 2 one year after second corrective muscle procedure showing residual 


small angle exetropia in primary position. 


approach. In the last eight years, 
reports by Davison; Harrison, 
Eichel? and Kidder and associates' 
have reaffirmed the role of this tech- 
nique in the treatment of inflammato- 
ry ethmoid disease, although the 
external approach is still more popu- 
lar. One reason given for its continued 
lack of popularity is the difficulty in 
learning a teehnique in which expo- 
sure is suboptimal. The procedure is 
most commonly performed to remove 
allergic polyps arising from within the 
sinus or to ablate the sinus in cases of 
chronic infection. 

A less radical, but more temporary 
(recurrence being considered inevita- 
ble), approach for obstructive disease 
is the intranasal polypectomy. Intra- 
nasal antrostomy at the level of either 
the inferior or middle meatus permits 
drainage of the antrum.* According to 
Myers and Myers,’ most surgeons who 
carry out nasal polypectomies unwit- 
tingly perform some form of minor 
intranasal ethmoidectomy. With sur- 
gery of both these types, intracranial 
and optic nerve complications are 
possible.'*'' Smith’ has reported 
acute blindness from orbital hemor- 
rhage following a transnasal opera- 
tion for recurrent polyps. 

Medial rectus muscle injury during 
intranasal surgery may occur directly 
when amr instrument, such as a sinus 
probe, is accidentally passed through a 
defect in the medial orbital wall, 
whieh has been weakened by the 
chronically diseased sinus epithelium. 
If the muscle itself is not lacerated, its 
blood or nerve supply may be inter- 
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rupted or a cicatricial adhesion of the 
muscle to the globe or bone may form, 
restricting the eye's movement. If 
orbital fat herniating into the sinus is 
mistaken for hyperplastie, polypoid 
sinus epithelium, the chances are 
great that traction will be exerted on 
it, thereby tenting up either the 
medial rectus or superior oblique 
muscle. Accidental muscle transection 
can then occur within the sinus itself. 
Similarly, fibro-fatty proliferation 
leading to tissue scarring and restrict- 
ed eye movements can occur whenever 
the combination of blood and extruded 
fat exists in the orbit.'* Ocular motili- 
ty may become severely restricted if 
muscle or fat becomes inadvertently 
impaled in a bony defect at the time of 
surgery. 

Although Eichel* refers to a case in 
which orbital hemorrhage following 
intranasal surgery led to transient 
diplopia, no cases of severe, lasting 
extraocular muscle dysfunction simi- 
lar to ours were found in the litera- 
ture. We agree with Helveston and 
Grossman" that the diagnosis and 
treatment of patients with suspected 
extraocular muscle laceration should 
be prompt before secondary antago- 
nist contractures develop. When there 
is little or no orbital edema or hemor- 
rhage, the demonstration of normal 
forced ductions in an exotropic eye 
with diminished saccades and severe 
limitation of adduction suggests an 
avulsed medial rectus muscle follow- 
ing this type of surgery. Orbital 
emphysema may be present and hypo- 
eycloidal polytomography of the me- 


: : s > a "ONE EA 
dial wall may reveal bony defects that i 


were not present preoperatively. 
However, as in our two cases, the 
delay in referring such patients or 
their reluctance to undergo another 
operative procedure ean preclude ear- 
ly intervention. 

Medial rectus trauma resulting in 
fixed heterotropia from intranasal 
sinus surgery is a distinct clinical enti- 
ty, albeit rere. A high index of suspi- 
cien, coupled with the necessary clini- 
cal means of prompt diagnosis, can 
minimize the effects of this complica- 
tion. Repair consists essentially of 
exploration and reattachment of the 
laeerated ends of the muscle or 
tendon. Whenever viable muscle can- 
not be found for reattachment, or 
when secondary contracture prevents 
realignment by simple recession of 
the lateral rectus combined with 
resection or resection with advance- 
ment of the medial reetus, then one of 
the various musele transfer proce- 
dures is indicated. But when combined 
with horizontal muscle surgery, even 
the Jensen procedure is not without 
risk to the anterior segment'*; such 
muscle transfer surgery should there- 
fore be performed eautiously. The 
goal here is single binocular vision in 
at least the primary position. 
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Congenital Nystagmus Surgery 


A Quantitative Evaluation of the Effects 


Louis F. Dell'Osso, PhD, John T. Flynn, MD 


e Nystagmus intensities at various gaze 
angles were studied both preoperatively 
and postoperatively, using accurate ocu- 
lar motility recordings, in three cases of 
congenital nystagmus. In addition to shift- 
ing the nystagmus null, the surgery broad- 
ened the null region and resulted in an 
overall reduction in nystagmus intensity 
at all gaze angles. Surgical rotation also 
resulted in improved visual acuity in all 
cases. The postoperative acuity at 0? was 
better than the preoperative acuity at both 
0? and the patient's preferred gaze angle 
(ie, the preoperative null angle). This was 
true not only for the two patients who 
showed an improved preoperative acuity 
with their head turn but also for the patient 
whose preoperative acuity did not sub- 
stantially improve with her preferred head 
turn. Eye movement recordings have 
made it possible to accurately determine 
the amount of surgery required and to 
predict acuity increases even when unde- 
tectable during the preoperative clinical 
examination. 

(Arch Ophthalmol 97:462-469, 1979) 


Surgical treatment for congenital 

nystagmus (CN) was first advo- 
cated independently and almost si- 
multaneously by Anderson' and Kes- 
tenbaum.’ Although their rationales 
for the surgical approach differed, 
their resulting operations achieved 
the same ends, namely, displacing 
both eyes away from the zone of least 
nystagmus. Since their initial reports, 
others have appéared, confirming 
their observations and adding a num- 
ber of other important ones.*" Of 
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particular importance to this report 
are those that have documented an 
improvement in visual acuity follow- 
ing nystagmus surgery. In those 
series reporting such improvement, 18 
of 34 patients obtained improved acui- 
ty in primary position following CN 
surgery.**'^'* Significantly, two large 
series,^'* comprising some 107 pa- 
tients, failed to find any improvement 
in acuity after CN surgery. 

There now exists a substantial body 
of knowledge on the operative indica- 
tions, routine methods of measure- 
ment of the head turn, quantitative 
amounts of surgery, effects to be 
expected, and modification of the 
treatment plan to eneompass asso- 
ciated conditions such as strabismus 
and amblyopia. On the other hand, the 
precise location of the null zone'* and 
the nystagmus “intensity”’’ (this 
term is defined as the product of the 
nystagmus frequency [F] in hertz and 
the amplitude [A] in degrees [Hz°]) at 
various gaze angles are quantitative 
measures of the severity of the 
nystagmus. The effect of surgery on 
these parameters and the resulting 
visual acuity have never been quanti- 
tatively evaluated. 

By using quantitative eye-move- 
ment measurements to clearly define 
the characteristics of the CN in three 
patients who satisfied preliminary 
conditions, we have decumented sev- 
eral beneficial effects of surgical 
treatment as well as establishing new, 
more precise criteria for both the 
surgery and the increased visual acui- 
ty that can occur in these patients. 


MATERIALS AND METHODS 
Eye Movement Recordings 


Eye movements were recorded, using an 
infrared reflection technique described 
previously.’ The full system bandwidth 
was de-100 Hz for both eye position and 
velocity signals; the latter were obtained 
by electronic differentiation of the former. 
Subjects were seated at the center of a 
1.14-m radius are that contained red light- 
emitting diode targets spaced at 5° inter- 
vals. The subject’s head was held fixed by 


chin cup and neck brace. After calibrating 
the system, which was linear to +20°, 
recordings were made as the subject 
viewed each target in turn throughout the 
+80° range of the arc. Nystagmus ampli- 
tude (A) was measured in degrees peak- 
to-peak, frequency (F) was measured in 
hertz, and their product intensity 
(I = A x F), as defined above, was plotted 
over the range of gaze angles. 

The choice of nonaccommodative targets 
at 1.14 m was deliberate. Our experience 
has shown that, to avoid the variables 
associated with anxiety, one must mini- 
mize the effort to see, which is responsible 
for the intensification of CN. At this 
distance the damping effects of conver- 
gence on CN are not great; in fact, damp- 
ing usually becomes noticeable at reading 
distance or nearer. By depriving the 
subject of an identifiable (accommodative) 
target, we remove the anxieties associated 
with the identification process. In this way, 
we ean make an accurate, uncontaminated 
measure of the variation of CN with gaze 
angle as different target lights are acti- 
vated. 


Surgery 

In arriving at a determination of the 
amount of surgery to be done, a number of 
factors were taken into account. Among 
these were the preoperative quantitative 
determination of the null zone and our own 
observation of the patient's employment of 
his head turn in casual seeing as well as 
when stressing the system by determining 
the visual acuity both monocularly and 
binoeularly at distance and near. Still 
another factor was the severity of the head 
turn observable in old photographs. This is 
important, because the patient may, due to 
peer pressure, be forced to abandon the 
head-turn position of best acuity and 
accept blurred vision in exchange for 
getting rid of the cosmetically unaccepta- 
ble turn. In our experience the null zone 
does not change its location but, rather, the 
patient adapts a less-than-optimum head 
position for cosmetic reasons. In addition, 
we evaluated, as critically as possible, the 
patient's and/or parent's desire. for cos- 
metic improvement. During the examina- 
tion itself, one must pay particular atten- 
tion to the presence or absence of binocular 
single vision, strabismus, amblyopia, and 
the possibility of a fundus lesion that 
might limit the visual acuity postoperative- 


ly. 


Nystagmus Surgery—Dell'Osso & Flynn 


i 


Í 


— 


. eye movement recordings and 


In the presence of good visual acuity, a 
cosmetically unacceptable head turn, and 
binocular vision, we performed surgery 
necessary to move the null zone from its 
position in eecentrie gaze to the primary 
position. This surgery was performed on 
both eyes. For example, if the neutral zone 
was 20° to the right, this would require a 
leftward rotation of each eye 20°. In the 
presenee of strabismus, only the fixing eye 
was operated on, and the surgery done was 
performed independent of its effects on 
the nonfixing eye. In some circumstances, 
this can lead to worsening of the strabis- 
mus, its reversal, or creation of a pseudo- 
strabismus. We do not hesitate to reoper- 
ate and recorrect in these patients should 


the primary surgery prove inadequate or 


create or worsen the strabismus. 


Visual Acuity 


This was measured with Snellen opto- 
types in a 6-m lane illuminated by 20 
foot-candles. The acuity was determined, 
where possible, monocularly, binocularly, 
in the head-turn position, in the primary 
position, and opposite the head-turn posi- 
tion. Near visual acuity was determined on 
the Lebensohn chart in the same fashion. 
Particular a:tention was paid to the head 
position assumed by the patient during 
testing of the visual acuity. This is the 


position where the patient places his eyes - 


for his visual system to be maximally at 
rest, and often it is under these circum- 
stances that the maximum head turn of the 
patient is elicited. These acuity figures 
were recorded in the patient's chart and 
were unknown to the author who per- 
formed the preoperative and postoperative 
whose 
predictions of acuity increases that would 
result from surgery were based solely on 
an analysis ef the eye movement record- 
ings. 


REPORT OF CASES 


Case 1.—A 15-year-old girl was noted to 
have poor visual aeuity after birth. Bilater- 
al massive hemorrhages were noted at 10 
weeks of age, and these cleared completely 
by 3 months ef age. At 8 weeks of age, CN 
and a variabie esotropia were noted; this 


= later became a full-time left esotropia with 


~ amblyopia. Repeated attempts to patch the 


right eye curing childhood failed to 
improve the vision in the left eye. 

On examination, a head turn to the right 
was present and her binocular visual acuity 
for distance was 20/70 in straight-ahead 
position and 20/60— in left gaze. Monocu- 
larly, it was 20/70 in left gaze. Her near 
visual acuity was 20/60 in the right eye. In 
her left eye, visual acuity was 20/200 and 
unimprovable. She had 25 PD of left esotro- 
pia by prism corneal light reflex at both 
distance and near. Results of retinoscopy 
were +106 +0.75 x 95 in the right eye 
and +3.00 + L00 x 85 in the left eye; this 
did not substantially improve her acuity or 
head turn. 

Quantitative Nystagmus Characteristics 
(Before Surger»).—The nystagmus was jerk 
right, which converted to jerk left only 
beyond 25° left gaze. Her CN waveforms 
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Fig 1.—Preoperative and postoperatve plots of nystagmus intensity vs gaze angle for 
case 1, illustrating time course of improvement. 


were jerk (J), jerk with extended foveation 
(Jv), pseudocycloid (PC), and pseuc»jerk 
(PJ).^ There was a sharp null at 20 left 
gaze (Fig 1). Attempted convergence 
actually resulted in both eyes movirg to 
the left; the resulting nulling of the 
nystagmus in the right eye was not « true 
convergence effect. Despite her strabis- 
mus, amblyopia, and suppression of he- left 
eye, no manifest latent nystagmus was 
present.” 

The finding of a sharp null at 20° left 
gaze indicated that, since the retina was 
normal, surgical rotation of the null te the 
straight ahead could still improve herzcui- 
ty despite the lack of any major clinieally 
determined acuity improvement in her 
head-turn position. 

Surgery.-Surgery adequate for a 20° 
shift (40 PD) would be expected to ovescor- 
rect the 25-PD esotropia. The patient and 
her parents were informed of these corsid- 
erations and elected to go ahead with the 
monocular surgery. The right medial reetus 


was recessed 5 mm, and the right lateral 
rectus was resected 6 mm. 

Quantitative Nystagmus Characteristics 
(After Surgery).—The effeets of surgical 
rotation on the nystagmus picture and the 
progression of these effects are shown in 
Fig 1. Not only was the null shifted but it 
was broadened and the nystagmus was 
much less intense surrounding the null 
than it was before surgery. During the 
first year after surgery there was a grad- 
ual improvement of these effects. 

Course.—In the immediate postoperative 
period, the patient was 15 PD exotropic 
and her visual acuity was 20/70-- 1 in the 
primary position. On the 11th postopera- 
tive day, her visual acuity was 20/40-2. Her 
exotropia has remained unchanged. Her 
chosen gaze position was 5° to the left of 
the primary position, and she was given a 
prism of 9 PD base out over the right eye to 
enable her to use this position without a 
head turn. In this way prisms were used to 
"fine tune" the surgical results.'**""Postop- 
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Fig 2.—Preoperative and postoperative plots of nystagmus intensity vs gaze angle for 
case 2, indicating time course of improvement. 


erative acuity in the primary position 
improved to 20/40— binocularly, reflecting 
the factor of eight decrease in the nystag- 
mus intensity. 

CasE 2.—A 6-year-old boy had CN first 
noted at 2 or 3 months of age. A head turn 
to the right was present for an undeter- 
mined length of time. Results of detailed 
ophthalmologic examination were normal. 
The patient fused, had normal fusional 
amplitudes, and normal retinal correspon- 
dence on the synoptophore. With his head 
in the preferred position to the right (gaze 
left), his acuity was 20/50 in the right eye, 
20/40 in the left eye, and 20/40+ in both 
eyes. When turned to the left, it was 
20/200—. His near visual acuity was 20/30 
binocularly at 20 em. 

Quantitative Nystagmus Characteristics 
(Before Surgery).—The nystagmus was jerk 
right except in far left gaze where it was 
jerk left. His CN waveforms were J, Jer, 
PC, and bidirectional jerk (BDJ). There 
was a null between 20° and 25° left gaze as 
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shown in Fig 2. Convergence also 
decreased his nystagmus intensity, but his 
right eye tended to drift in an outward 
direction. The presence of the null in left 
gaze (at approximately 22.5°) along with a 
normal retina indicated that surgical rota- 
tion would improve acuity in the straight- 
ahead position. In this case, the clinical 
evidence of improved acuity with a head 
turn supported the data from the eye 
movement records. 

Surgery.—In contrast to the preceding 
patient, this patient presented the classical 
indications for the Anderson-Kestenbaum 
relocating operation.'' The task here was to 
move both eyes at least 20° to the right. To 
do so, we chose the "5-6-7-8 operation,” 
popularized by Parks.'* Postoperatively, 
the patient immediately complained of 
diplopia and required varying amounts of 
prism from 4 to 12 PD base out over the 
right eye to fuse. His head turn partially 
recurred in the amount of 10° to the right. 
He continued to require prisms of up to 12 


PD to fuse. 

Quantitative Nystagmus Characteristics 
(After Surgery).— The nystagmus character- 
isties measured postoperatively showed a 
null shift toward the straight-ahead, a 
broadening of the null region, and a lower 
nystagmus intensity over the range of 
gaze angles tested (Fig 2). These effects 
continued during the first year, as can be 
seen by the data taken 14 months after 
surgery. 

Course.— The problems presented by this 
boy postoperatively were twofold. First, he 
had a persistent surgically created esotro- 
pia of 12 to 16 PD, requiring prisms to fuse. 
Despite this, his acuity increased to 20/30. 
Second, his head turn partially recurred. It 
was therefore decided to selectively weak- 
en his left turners, that is, his right medial 
rectus and left lateral rectus, doing propor- 
tionately more on the right medial rectus 
than on the left lateral rectus to overcome 
the esotropia. This was accomplished by a 
further 2-mm recession of the medial 
rectus (a total recession of 7 mm) combined 
with a 3-mm recession of the left lateral 
rectus (total recession of 10 mm). Esotropia 
was eliminated as a result of the second 
operation and the effect on the nystagmus 
intensity, 4!? months after surgery, was a 
broad range of low-intensity nystagmus 
centered around the primary position (Fig 
3). Reflecting this improvement was a 
further acuity increase to 20/25. 

CasE 3.—A 23-year-old man was born 
prematurely and developed retrolental 
fibroplasia (RLF). Nystagmus appeared in 
early infancy, and an esotropia for which 
he had surgery on the right eye appeared 
at age 8. He never had good vision in the 


right eye and was aware that he had to: 


turn his head to the left to see clearly with 
his left eye. Examination revealed a vision 
of light perception with projection in the 
right eye; in the left eye his vision was 
20/100 in the primary position and 20/60 in 
right gaze. At near, he saw 20/30 with the 
left eye. He had 20 PD of a right esotropia 
by prism corneal light reflex method. A 
poor direct light reflex and an afferent 
pupillary defect were present on the right. 
Slit-lamp examination showed early band 
keratopathy, a retrolental membrane, and 
a peripheral traction detachment in the 
right eye. In the left eye, there was marked 
straightening of the vessels, ectopia of the 
macula, pigment changes, and traction in 
the periphery consistent with a diagnosis 
of regressed RLF (Fig 4). 

Quantitative Nystaginus Characteristics 
(Before Surgery).— t'he nystagmus was to- 
tally jerk left within the +30° range of 
gaze angles tested and decreased toward a 
null that was beyond 30° right gaze (Fig 5). 
His CN waveforms were J, Jey, and PC. 
The nystagmus intensity in left gaze was 
very high, making vision in that direction 
extremely difficult. Attempted conver- 
gence also nulled the nystagmus. No mani- 
fest latent nystagmus was found.” 

Surgery.—This patient presented the typ- 
ical indications for an immobilizing type of 
operation," ie, a monocular patient with a 
null position in far eccentric gaze (30? to 
the right). Surgical rotation here, which 
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must be accomplished on the fixing eye, 


would be of sueh magnitude as to clearly a 
overcorrect his esotropia (20 PD). In addi- E 
tion, the heteretopia of the macula adds to 4 
the real divergence that might occur post- ume Thanet, Hë 

operatively, a pseudodivergence due to his 


large positive angle kappa. Nevertheless, 
because of the severity of the cosmetic 
defect and the improvement of the visual 
acuity in the head-turn position, the 
patient decided to go ahead with surgery. @=m=@ Before Surgery x 
A recession of the left medial rectus of 8 
mm and a resection of the left lateral 
rectus of 7 mm were performed. 


Quantitative Nystagmus Characteristics After Surgery 4 


(After Surgery).—As is evident in Fig 5, a 
dramatic decrease in nystagmus intensity : 
resulted from the surgery. The null B Procedure 1 1 
extended throughout the right field of (14 mo) +E 


gaze, and much of the left field was recov- 
ered for useful vision, as is shown by the 
data taken nine months after surgery. The AA. Procedure 2 
intensity at straight-ahead was reduced by (A!/s mo) 3 
a factor of ten. 

Course.— Postoperatively, the patient ap- 
peared exotropic due to the heterotopia 
but, signifieantly, had no true exotropia. 
The nystagmus intensity reduction was 
reflected by the acuity, which improved to 
20/30— in the primary position. A 12 PD 
base-out prism was recommended for the 
left eye to "fine tune" the surgical results, 
but the patient was lost to further follow- 
up. 
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COMMENT 
Surgical Indications 


From the standpoint of the physi- 
- . eian faced with a child with CN and a 
disfiguring head turn, a number of 
clinieal points should be kept in mind. 
Surgery is best performed in the pre- 
school years to alleviate the cosmetic -30 -20 -10 0 
defect prier to this very sensitive ' 
psychological period. In some cases Left Gaze Angle, ° Right 
this may preclude the type of record- Fig 3.—Preoperative and postoperative (procedures 1 and 2) plots of nystagmus intensity 
ings that are considered in this article. ^ vs gaze angle for case 2. 
Second, cosmetic relief of the head 
turn can be accomplished in most 
cases, employing the principles formu- 
lated by Anderson’ and Kestenbaum? 
with the medifications added by other 
- clinicians during the past 25 years. In 
the presence of good binocular vision 
and ocular alignment, surgical rota- 
tions are aecomplished by weakening 
the yokes that turn the eyes toward 
the null position and strengthening 
the antagonists, thereby rotating the 
eyes in the opposite direction. In the 
presence of strabismus and amblyopia 
(as is often thescase in these patients), 
surgery is restricted to the fixing eye 
only.’ When the deviation is esotropia 
and theenull zone is in adduction, 
surgery has a beneficial effect on 
both, provided the surgical rotation 
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Fig 4.—Fundus of left eye of patient 3, 
showing straightening of vessels and ecto- 
pia of macula. 
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Fig 5.—Preoperative and postoperative plots of nystagmus intensity vs gaze angle for 
case 3, indicating time course of improvement. 


required is not much greater than the 
size of the tropia. In the presence of 
esotropia with the null zone in abduc- 
tion of the fixing eye, surgery to shift 
the null zone inevitably aggravates 
the cosmetic appearance of the turn. 
We believe this must be corrected at a 
second procedure, although other 
opinions exist on this point.’ The oppo- 
site is the case with exotropia. If the 
fixing eye is abducted, surgery will 
both shift the null zone toward the 
primary position and improve the 
exotropia. If the fixing eye is in 
adduction, surgery, while it shifts the 
null toward the primary position, will 
aggravate the exotropia. Fortunately, 
in our experience, the first case— 
esotropia with the null zone in adduc- 
tion—is the most common presenta- 
tion of strabismus with congenital 
nystagmus. 
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In addition to the foregoing, when 
one is seeking possible improvement 
in the visual acuity by means of CN 
surgery, a very careful evaluation of 
the fundus for acuity-limiting defects 
in the macula or fovea is essential. As 
determined by case 3, however, visual 
improvement can occur even in the 
presence of macular damage from 
acquired disease. This is an exception- 
al case, and the surgeon would be well 
advised to be guarded about possible 
acuity effects in the presence of reti- 
nal lesions. As has been pointed out, if 
the patient exhibits a sharply defined 
null on quantitative recordings, this 
suggests that the acuity may improve 
with an operation. This is true even 
when, on clinical visual acuity testing, 
no improvement of the acuity is 
discernible in the head-turn position. 
Case 1 made the initial and most 





important contribution in estab- 
lishing this new, broader criterion for 
surgical intervention. The patient had 
a sharply defined null and no fundus 
lesion that would in any way limit her 
acuity if the eyes could be still. What 
set her case apart was the lack of any 
substantial clinical improvement in 
the acuity before surgery in her head- 
turn position. Before quantitative 
recordings, given such a clinical find- 
ing, no acuity increase would be 
expected. In fact, the patient and her 
family were told that only a cosmetic 
improvement could be expected from 
surgery, but a study of her recordings 
and our experience with prisms indi- 
cated that we should expect a major 
acuity improvement. The results of 
her surgery confirmed the prediction, 
which was based on the quantitative 
recordings, and in so doing expanded 
the diagnostic criteria for surgical 
therapy of CN to include the possibili- 
ty of improved acuity as a reason for 
surgery. Case 2 also provided strong 
evidence for the importance of surgi- 
cal rotation in increasing visual acui- 
ty. Following the first surgical proce- 
dure, the acuity was substantially 
higher than the preoperative acuity. 
This acuity improvement was main- 
tained in spite of the presence of a 
surgically created esotropia and diplo- 
pia, which required further correction 
(see below). 


Effects of Surgery as Documented 
by Quantitative Recordings 


There are three major beneficial 
effects of surgery that can be docu- 
mented by our recording techniques: 
the desired null shift, broadening of 
the null zone, and the overall reduction 
of nystagmus intensity at off-null 
gaze angles. For purposes of discus- 
sion of the surgical effects of null 
broadening and overall intensity low- 
ering, we will employ the term "usable 
null shift." The usable null shift is 
defined as the difference between the 
preoperative null and the most central 
position of the postoperative null 
region in which the nystagmus inten- 
sity is within 1 Hz? of its absolute 
minimum. The definition also yielded 
the actual usable null region for the 
patient, which is defined as the region 
of gaze lying within 1 Hz? either side 
of the absolute null. The Table lists 
these values for each subject, along 
with the preoperative and postopera- 
tive acuities in the primary position at 
distance. 

This quantitative study of surgery 
for CN has uncovered effects of the 
surgery not immediately apparent to 
the clinical observer. In addition to the 
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expected null shift as a result of 
surgery, we found two other changes 
in the nystagmus intensity plots that 
might be considered conducive to 
better acuity. The first was a broaden- 
ing of the null region, which provided 
a wider range of gaze angles with 
minimal nystagmus. This made the 
actual gaze angle employed by the 
subject less critical and thus good 
acuity easier to maintain. The second 
was the overall reduction of the 
nystagmus intensity outside the null 
zone. Wita it comes a corresponding 
reduction of effort to see on the part 
of the subject. This effort to see 
involves the subject with nystagmus 
in a vicious cycle-of more effort inten- 
sifying his nystagmus, making it 
more difficult for him to see.” In any 
case, we speculate that this improving 
nystagmus intensity with time may 
be secondary to a general lowering of 
the patient’s anxiety level as they 
learn that good vision is now present 
at a glance without the effort that had 
been previously required to accurately 
find and hold the narrow range of 
gaze angles where the nystagmus 
intensity was minimal. 

The net effect is the relationship 
between the reduction of the nystag- 
mus intensity and the improvement in 
visual acuity. Figure 6 is a plot of data 
derived frem all three cases. In each 
case, the nystagmus intensity and 
visual acuity in the primary position 
are indicated by the open circles pre- 
operatively and the filled circles post- 
operatively. In all three cases, a 
substantial reduction of the nystag- 
mus intensity in the primary position 
has occurred as a result of the surgery. 
The letter N indicates the nystagmus 
intensity end visual acuity at the 
patient’s chosen null position before 
surgery. The difference between the 
nystagmus intensity at the null posi- 
tion before surgery and the primary 
position after surgery is not striking, 
yet there is an improvement in visual 
acuity. Why? Consider the data from 
ease 1. If a sharply defined null ex- 
isted, why then was the acuity not 
better with the head turned? Why was 
the postoperative acuity at 0° better 
than the preoperative acuity at the 
null position? The nystagmus intensi- 
ty for these two positions of gaze was 
virtually the same. We believe the 
explanation for this apparent paradox 
becomes ¢lear when one considers the 
conditions under which the data for 
Fig 6 were cbtained. The acuity data, 
both before and after surgery, were 
obtained in the clinical setting with 
the patient involved in performing a 
task that gets more difficult as his 
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Fig 6.—Preoperative and postoperative visual acuities and nystagmus intensities for 
patients 1, 2, and 3, including both postoperative points for patient 2. 


actual maximum acuity level is ap- 
proached. Thus, since the patient is 
increasing his effort to see (fixation 
attempt) during the actual assess- 
ment of his acuity, he can never reach 
the level of acuity that is his potential. 
If a way could be found to prevent or 
diminish this increasing effort to see, 
he might well reach his potential. The 
intensity data of Fig 6, on the other 
hand, were gathered in such a way as 
to minimize his effort to see. All 
target lights in the arc were equally 
and easily visible to the subject and 
unlikely to provoke increasing effort 
to see. The variation of the nystagmus 
intensity with gaze angles at this low 
level of anxiety-effort is a more sensi- 
tive indicator of possible aeuity 
improvement, given that the precon- 
dition of no acuity-limiting oeular 
condition is present. Thus, the appar- 
ent contradictions of Fig 6 are actual- 
ly the results of different types of 
data gathered under very different 
conditions. In those patients who do 
have a preferred head turn, this is 


prima facie evidence that their nys- 


tagmus is minimal at that gaze angle 
and that their acuity is potentially 
better there (whether this can be 
measured clinically or not). Ocular 


motility recordings accurately docu- 
ment these cases and indicate those 
patients whose nulls are sharp enough 
to allow for improved acuity. Case 1 is 
the prime example of this. Case 2 
seems to present a contradiction in 
that the postoperative nystagmus 
intensity at the primary position after 
the first procedure is slightly greater 
than at the preoperative null, yet the 
acuity is higher at the primary posi- 
tion. This, we believe, is an artifact of 
the different conditions under which 
these two cases of data were collected. 
Consider, finally, the data for case 3, 
which we classify as CN /acquired.^ > 
In this special case, we have the 
unique opportunity to study a nystag- 
mus that we can safely presume was 
acquired in early infancy (secondary 
to early-acquired disease of the reti- 
na). In the majority of cases, one 
cannot separate a true CN from a 
CN/acquired, since early documenta- 
tion of the absence of nystagmus at 
birth is not available. Thus, the desig- 
nation "CN" is retained with a "/A" 
designation added when such docu- 
mentation is available. It is notewor- . 
thy that in this documented case of 
early-acquired nystagmus the wave- 
forms were jerk (J, Jer, PC) ànd not 
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Fig 7.—Relationship between total surgical rotation and resulting usable null shift in 
patients 1, 2, and 3, including both operations for patient 2, is shown with accompanying 
usable null regions. All data are plotted in same direction for clarity; actual null shift 
directions are shown in Fig 1 through 3 and 5. 


pendular. At present these two forms 
of nystagmus, CN and CN/A, cannot 
be separated either clinically or by 
means of quantitative recordings. Pa- 
tient 3’s waveforms, which reflect 
early developmental changes designed 
to increase the foveation time per 
cycle, are the same and differ from 
those of latent nystagmus” and vari- 
ous other forms of nystagmus ac- 
quired later in life. We see from Fig 6 
that the postoperative acuity at 0° 
was greater than the preoperative 
acuity at the null, and that the inten- 
sity was also less after surgery. 
Suffice it to say, in summary, that 
given the preconditions for interven- 
tion outlined under surgical indica- 
tions, We can anticipate acuity at the 
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primary position to be at least as good, 
and probably better than, at the 
previous null angle. 

It is not immediately cbvious why a 
simple globe rotation should result in 
both a broadening of the null and an 
overall reduction in nystagmus inten- 
sity and how these two effects can, in 
turn, be linked to clinical improve- 
ment in the patient’s acuity. Inspec- 
tion of the illustrations, however, 
shows that both effects become more 
pronounced with time, especially the 
overall reduction of nystagmus inten- 
sity. It is possible that the immediate 
postoperative broadening is due to 
nonlinear changes in ocular motor 
plant dynamics (ie, changes in the 
characteristics of the muscles, ten- 





dons, Tenon’s capsule, fatty and scar 
tissue interactions) as a result of the 
surgical changing of the points of 
insertion and methods of attachment 
of the muscles to the globe. The fur- 
ther reduction of the nystagmus 
during the first year after surgery 
(which tends to further broaden the 
null zone) is probably due to the lower- 
ing of both the patient’s fixation 
attempt on testing and the psycholog- 
ical anxieties historically associated 
with his previous attempts to see. 
Additional factors may be further 
dynamic changes due to scarring at 
the new muscle insertions. In addi- 
tion, we cannot completely discount 
the possibility of a training effect 
occurring in these subjects on re- 
peated recording of their nystagmus. 
It is noteworthy, however, that 
repeated recording for many years of 
the nystagmus of one of us (L.F.D.) 
produced no changes in the nystag- 
mus intensity. We have also consid- 
ered the possibility that the improve- 
ment of visual acuity was in fact a 
training effect in which the improve- 
ment occurred due to the patient’s 
repeated practice. However, when we 
compiled our acuity data, we found no 
such trend in the measured acuities in 
any of the cases. 


Surgical Rotation 
and the Resulting Null Shifts 


To arrive at an accurate assessment 
of what surgery was accomplishing, 
certain simplifying assumptions were 
made to permit quantitative treat- 
ment of the amounts of surgery done. 
The millimeters of surgery performed 
on an eye (recessions and resections) 
were simply added to produce a 
number reflecting the total millime- 
ters of rotation of the eye. In Fig 7 the 
filled circles form the plot (for one 
surgeon) of the total surgical rotation 
(SR), in millimeters, vs the usable null 
shift obtained (AN), in degrees. We . 
then compared these points with the 
original preoperative required null 
shifts, which are drawn on the above 
curve (open circles). The surgical data 
are described by the equation 
SR = 0.00256(AN)***. This curve is a 
"best fit" (r? = .98) to the actual 
surgical data of the initial operations 
on the three patients. The origin is 
shown as a data point, since zero 
surgical rotation would not cause any 
null shift. The dashed region*is one for 
which data are presently lacking. The 
validity of this curve was strength- 
ened by the fact that the point gener- 
ated by the second procedure on case 2 
fell on the already-existing curve. 

As can be seen from case 1, as long 
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as the null region encompasses the 0? 
gaze angle, the usable shift cannot 
exceed the required shift (ie, you 
cannot overshift and the two points 
are coincident). The extent to which 
the nul-broadening effect of the 
surgery overcomes less than adequate 
surgical rotation can be seen by the 
degree to whieh the usable null region 
overlaps or approaches the primary 
position (0?). In case 2, with 13 mm of 
total surgical rotation, because of the 
persistent esotropia and recurrence of 
a minimal head turn, we were 
afforded the opportunity to further 
rotate both eyes and, at the same 
time, to correct the esotropia. The 
initial 7-mm recession of the left 
lateral rectus was augmented by 3 
mm, for a total of 10 mm, and the 
initial 5-mm recession of the right 
medial rectus was increased by 2 mm, 
for a total of 7 mm. The net result of 
both surgical procedures was a 16-mm 
rightward rotation of the left eye and 
a 15-mm rightward rotation of the 
right eye. Since the rotations were not 
equal, the mean value (15.5 mm) was 
chosen as the data point to be plotted 
in the illustration. The resulting null 
shift was exactly the amount that was 
initially required (22.5?) and that was 
predicted by the curve. The new 17? 
usable null region now encompassed 
the primary pesition and extended 
from 5? left gaze to 12? right gaze, as 
can be seen from the illustration. 
Although the final usable null region 
of 17? was somewhat less than the null 
region present after the first opera- 
tion, it is still substantially better 
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than the 9? preoperative region. More 
important than its absolute magni- 
tude, however, is its location with 
respect to the primary positicn. Since 
the final null region straddles the 
primary position, it is much more 
conducive to lowered nystagmus in- 
tensity and increased acuity in this 
position. Bahill et al? have pointed out 
that most saccades are less then 15° in 
amplitude, which means that -he eyes 
are almost always at gaze angles near 
the primary position. Minimizing the 
nystagmus in the central 30* of gaze 
allows for good acuity at the gaze 
angles most utilized under normal 
conditions. 

It must be emphasized trat this 
curve was derived for one surgeon 
following three surgical procedures in 
an attempt to quantitate the effect of 
his surgery. It was not empioyed to 
make the decision as to how much 
surgery would be undertaken in a 
given case to achieve the desired rota- 
tion, even though the curve was avail- 
able before the second procedure in 
case 2. Inspection of the data, howev- 
er, suggests that once the required 
preconditions for CN surgery are met 
and the decision to operate ie made, 
the time for conservatism is over and 
the full amount of surgical rotation 
required should be performed. If 
comparable data are available, such a 
curve could be used to convert the 
required rotation, as measured from 
the nystagmus intensity plot, to milli- 
meters of surgical rotation. Tte null- 
broadening effect will help negate 
slight underrotation and, since the 
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amount of broadening is variable and 
everrotation does not seem probable, 
full required rotation should be 
attempted in each case. 


Fine Tuning With Prisms - 


The use of prisms to achieve nystag- 
mus nulling and increased acuity in 
cases of CN where the null is close to 
primary position was the basis for this 
study. Their use to "fine tune" 
the results of surgery has also been 
suggested „in previous studies.''^ 
Prisms can be used Lo shift gaze to the 
null angle when the surgical procedure 
falls slightly short, as in case 3, or to 
utilize the preferred gaze angle that 
lies within the new null region, as in 
case 1. The key element in determin- 
ing the exact amgle which a patient 
with CN prefers (ie, the position of 
best acuity) is the "foveation time" 
achieved by the particular waveform 
used at that gaze angle.'*^" Nystag- 
mus intensity is a good indicator of 
feveation time, since, for any given 
CN waveform, the lower the intensity 
the greater the foveation time. How- 
ever, in the region of the null there 
may be very slight changes in wave- 
form at certain gaze angles that do 
not result in intensity changes but do 
increase foveation time. This was the 
reason that, despite an absolute null 
region extending from 5? left gaze 
through 0? to 5? right gaze, patient 1 
chose to use a gaze angle of 5? to the 
left. The addition of 9 PD base out to 
her right eye allowed her to use this 
preferred gaze angle with her head 
straight. 
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Physiol Opt 50:85-90, 1973. 
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congenital nystagmus, in Smith JL, Glaser JS 
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Evaluation of Soft Contact Lens 


Disinfection in the Home Environment 


R. Edwin Pitts, MD, Jay H. Krachmer, MD 


\ 


e Recent reports of bacterial corneal 
ulcers in cosmetic soft contact lens wear- 
ers prompted an evaluation*of one possi- 
ble source of contámination, inadequate 
home disinfection of the lenses. Twenty- 
nine patients were asked to come for an 
early morning examination. They were 
told not to wear their lenses so their usual 
home disinfection procedure could be 
observed. On arrival, extensive bacterial 
and fungal cultures were taken of the 
solution in the previously unopened 
cases. Ten of the 29 patients (34.5%) had 
contaminated cases. Some patients did 
not follow the manufacturer's disinfection 
guidelines. The current disinfection pro- 
cedure has repeatedly proven adequate in 
the laboratory. However, the practical fact 
is that a substantial percentage (34.596 in 
this study) of soft lens wearers are inade- 
quately disinfecting their lenses. This 
serves as a possible source of contamina- 
tion leading to bacterial corneal ulcers. 

(Arch Ophthalmol 97:470-472, 1979) 


oft contact lenses have become a 

popular modality for the correction 
of refractive errors. The ease of adap- 
tation, comfort, and prolonged wear- 
ing time make them very appealing to 
the patient. Approximately 1,300,000 
patients are presently wearing soft 
contact lenses (C. Titus, MD, oral 
communication, March 1977). 

Few reports have appeared in the 
literature concerning the possibility 
that cosmetic soft contact lenses are a 
potential source for corneal and con- 
junctival infection. Because of recent 
articles'* concerning bacterial corneal 
ulcers in patients who were wearing 
cosmetic soft contact lenses, a study 
was undertaken to determine the effi- 
cacy of soft lens disinfection in the 
home. It is well known that disinfec- 
tion in a controlled laboratory setting 
is very effective, ® although little is 
known about the practicality of disin- 
fection in the home environment. The 
purpose of this study was to evaluate 
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home disinfection, and to determine if 
cosmetic soft contact lenses could be a 
source of microbial contamination. 


MATERIALS AND METHODS 


Twenty-nine soft contact lens wearers 
were recruited for the study. All the 
patients were instructed not to wear their 
lenses, but to bring their unopened contact 
lens cases with them. They were told that 
they would be asked to insert their lenses 
immediately after the examination. No 
mention of disinfection was made prior to 
the patients being examined. Conjunctival 
cultures were obtained from all patients. 
All soft contact lens cases that were exam- 
ined had not been opened since their last 
disinfection. On examination the cases 
were meticulously opened so as not to touch 
the interior of the case. The solution in the 
case was cultured with the aid of a calcium 
alginate swab. Each was cultured in trypti- 
case soy broth, on a blood agar plate, on a 
mycosel slant, on Sabouraud’s slant, and in 
thioglycollate broth. A minimum of 20 
separate cultures were made on each 
patient. Additional subculturing was ob- 
tained when deemed necessary. 

The patients had worn soft contact 
lenses for a period of six to 47 months, with 
the average being 22.75 months. Their 
present lenses were worn an average of 
11.50 months. The minimum was one 
month and the maximum was 34 months. 
Previous lens replacements were for 
changes in dioptric strength, proteinaceous 
buildup on the lens, or tears in the lens. 
None were changed for a known contami- 
nation problem. 

The ages of the patients ranged from 14 
to 69 years, with an average age of 30 
years. Of the 55 lenses examined, seven 
were for aphakic correction and the 
remaining 48 were for myopia. There were 
three unilaterally aphakic patients in this 
study. Each was wearing a contact lens 
only in the aphakic eye. 

The patients were asked about the 
frequency of soft lens disinfection, as well 
as the methods used. They also indicated 
the type of saline in their irrigating solu- 
tion and how fresh the present solution was 
on the day of examination. Two patients 
were excluded from the study because they 
were wearing their lenses at the time of 
examination. Patients who were later 
found to have contaminated cases were 
asked to bring their saline solution for 
laboratory examination. 

To serve as controls for the culturing 
procedure, four new cases (eight eyes) were 
filled with sterile saline solution and then 
boiled in the heat disinfecting unit. The 


next morning the cases were opened and 
the solution was cultured by the same 
method and with the same media as for the 
patients. 


RESULTS 


The Table summarizes information 
from patients with positive contact 
lens cultures. Fourteen (25.5%) of the 
55 contact lens case cultures demon- 
strated bacterial and/or fungal 
growth. These 14 contaminated lens 
cases were from ten of the 29 patients 
(34.5%). The spectrum of microbial 
organisms varied widely. Pure cul- 
tures were seen six times and mixed 
cultures were seen eight times. Pa- 
tient 7 had a particularly contami- 
nated case (Fig 1). 

Of the 55 separate conjunctival 
cultures, 31 (56.4%) were negative 
while 24 (48.6%) showed microbial 
growth. The most prominent orga- 
nism was Staphylococcus epidermidis, 
which grew in a pure culture in 19 
instances. Staphylococcus epidermidis 
was shown in a mixed growth with 
Aspergillus sp in one conjunctival 
culture. The remaining four positive 
cultures grew S aureus, Acinetobacter 
calcoaceticus lwoffi, Ac calcoaceticus 
antitratus, and Cladosporium spp. 
There were eight instances where 
both the conjunctiva and lens-case 
cultures were positive. 

Of the other factors studied, the 
greatest variability was shown in the 
frequency of making saline solution. 
Only six of the 29 patients indicated 
that they made their saline solution 
daily as recommended by the manu- 
facturer. Six of the patients obtained 
sterile liter saline bottles from the 
hospital and thus the frequency of 
fresh saline solution was prolonged. 
One patient had not prepared fresh 
saline solution in six months. In six of 
the patients with contaminated lens 
cases, the saline solution was cultured 
on a return visit. All six of the saline 
solutions demonstrated microbial 
growth. The results are as follows: 


Patient Saline Solution Culture 

1 Enterobacter cloacae; 
Staphylococcus | epider- 
midis; diphtheroids 

3 Flavobacterium meningo- 
septicum 

6 Pseudomonas aeruginosa 

7 Enterobacter cloacae; Fla- 
vobacterium sp; Staphy- 
lococcus epidermidis 

15 Enterobacter cloecae 

21 Acinetobacter calcoaceti- 


cus lwoffi 
Patients tended to adhere to their 
disinfection schedule. Twenty-five of 
the 29 had disinfected their lenses in 
the 24 hours preceding their examina- 
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Age of 
Time Since Present Time Since Saline 
Fitted, Lens, Disinfection, Solution. 
Patient/Age, yr/Sex mo Eye mo hr Days 


1/18/*- 


Age of 
Cultures 
MM 
Conjunctival Lens Case 
Staphylococcus epi- Staphylococcus epidermidis, 
dermidis Enterobacter cloacae 
No growth Staphylococcus epidermidis, 
` Enterobacter cloacae; 
e Cladosporium sp 
Flavobacterium meningosgp- 
ticum 
No grcwth 


Staphylococcus aureus 
. 


No growth 


No growth 

Staphylococcus au- 
reus 

No growth 

Acinetobacter calcoa- 
ceticus lwoffi 

Staphylococcus epi- 
dermidis 


Staphylococcus epi- 
dermidis 


6/61/M No grcwtif 


Staphylococcus epidermidis 


Pseudemonas aeruginosa; 
Enterobacter cloacae; 


Staphylococcus ep- 
iderriidis. OU; Rhodotoru- 
la spp, OS 


Staphylococcus epi- Staphylococcus epidermidis 


dermidis 
No growth 
No growth 


No growth 


Acinetebacter calcoaceticus 
antitiatus, OU; 


Staphylococcus epi- Alteraaria spp, OU 


dermidis 
No growth Staphy'ococcus epidermidis, 

Citrobacter freundii 
Staphy'ococcus epidermidis, 

Citrobacter freundii 


Cladosporium 


Staphylococcus epi- 
dermidis 


Staphylococcus epi- 
dermidis 


30 No growth 
21/15'M 60 No growth 
60 No growth 


20/24'F 30 


No growth 
No growth 
Staphyiococcus epidermidis 





Fig 2.—Soft contact lens case of patient 6 
with large crack. 


disinfection procedures for the soft 
contact lens are evaluated as a possi- 
ble source of microbial contamination. 
The frequency of bacterial corneal 
ulcers in cosmetic soft lens wear 
seems very low because of the large 
numbers of patients wearing the 
lenses and the paucity of reports in 
the literature. 

Bernstein and co-workers reported 
on a 21-year-old woman with bilateral 
limbal edema; 





Fic 1.—Blood agar plate of patient 7 with mixed bacterial growth. 


. keratoconjunctivitis, 


tion. The longest duration of previous 
disinfection was 72 hours. All patients 
used the heat disinfecting unit. 

The eight control subjects (four lens 
cases) were completely free of bacteri- 
al or fungal growth. 
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COMMENT 


Recent reports of bacterial corneal 
ulcers in cosmetic soft contact lens 
wearers prompted this study. * The 
possible reasons for these «corneal 
ulcers are many and in this report the 


and superficial haziness of the periph- 
eral anterior corneal stroma.’ Her 
symptoms clearec and the cultures of 
her opened case were negative. Three’ 
months later she had a recurrence of 
conjunctivitis associated vith scat- 
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tered subepithelial infiltrates. A cul- 
ture of her opened case grew Pseudo- 
monas spp. No mention was made of a 
corneal culture. 

Freeman and Sugar described a 20- 
year-old woman who wore soft lenses 
for refractive error in whom culture- 
proven bilateral Pseudomonas corneal 
ulcers developed.’ The soft enses were 
also*contaminated with P aeruginosa. 
Her condition responded well to anti- 
biotics, and her final visual acuity was 
6/6 in both eyes. The etjology of the 
lens contamination was not deter- 
mined, although it was postulated that 
there could be inadequate disinfec- 
tion, reflux of contaminants into the 
case, or use of contaminated saline 
solution. 

Thompson reported on two soft 
contact lens wearers with superficial 
corneal ulceration and surrounding 
keratitis.’ Escherichia coli was cul- 
tured from the saline solution of one 
patient and the other had a mixed 
infection of E coli and a Pseudomonas 
spp. After boiling the lenses, there 
was a positive culture of E col? in both 
cases. 

In 1976 Ruben published a report of 
acute eye disease in contact lens wear- 
ers. Included were six patients with 
soft contact lenses in whom corneal 
infection developed. The specific mi- 
crobial organisms were not men- 
tioned. Cooper and Constable found 
eight cases of infective keratitis in 
soft contact lens wearers.' Four of 
their cases were found in continuous 
soft contact lens wearers, one was in a 
patient wearing a therapeutic soft 
contact lens, and the remaining three 
were in patients wearing their soft 
lenses on a daily basis. Most were due 
to Gram-negative organisms. 

Another report described five cos- 
metic soft contact lens wearers in 
whom eulture-proven bacterial corneal 
ulcers developed.' In three patients 
the resulting visual acuity was less 
than 6/120. The authors speculated 
that poor hygiene in contact lens 
handling, inadequacies in disinfection 
technique, loose lens containers, or 
changes in surface characteristics 
with aging of the lens might be possi- 
ble sources of contamination. 

The question still remains as to the 
etiology of these bacterial corneal 
ulcers in cosmetic soft contact lens 
wearers. Laboratory studies to deter- 


“mine the adequacy of the recom- 


mended disinfection procedure for 
soft contact lenses have shown the 
method to be very effective.”* In the 


` present study the majority, 25 out of 


29, disinfected their lenses on a daily 
basis. Tlfe possibility still existed that 
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the patient's home disinfection proce- 
dure might not be totally effective. 

To evaluate the disinfection proce- 
dure with routine patient usage of 
soft contact lenses, Bernstein et al 
cultured previously unopened cases 
from 25 patients who had disinfected 
their lenses the night before.’ Eleven 
of the 25 (44%) demonstrated a posi- 
tive culture. The organisms were not 
specifieally stated in each instance, 
but were predominantly Gram-nega- 
tive, including Serratia, Pseudomo- 
nas, E coli, Acinetobacter, and Flavo- 
bacterium. Both Bernstein's study 
and the present one demonstrated 
that there are certain inadequacies of 
disinfection in the routine clinical 
usage. It should be emphasized, how- 
ever, that Bernstein et al did not 
describe their culturing techniques, 
detail their results, or perform a 
controlled study. 

As other authors have shown, there 
are numerous sources of possible 
contamination. Of the factors consid- 
ered in the present study, the most 
variable was the frequency of making 
fresh saline solution. Since this saline 
solution is not sterile, it could be a 
source of bacterial contamination. It 
is possible that with inadequate disin- 
fection in the home unit, the contami- 
nants in the saline solution would 
remain viable in the lens case. 

Six patients who had culture-posi- 
tive lens cases brought their saline 
solution for culturing on a return visit. 
Bacteria were demonstrated in the 
saline solutions of all six patients. 
Although the number of patients is 
very small, it does show that the saline 
solution can be a possible source of 
microbial contamination. This could 
create a potential hazard, especially in 
those patients who use the saline solu- 
tion to wet their lenses prior to inser- 
tion, a practice that is against manu- 
facturer's recommendations. 

Another possible source of microbial 
exposure could be the integrity of the 
soft contact lens case. The saline solu- 
tion in the case has no germicidal 
effects; therefore, it cannot be ex- 
posed to any outside contaminants 
prior to lens insertion. A loosely 
fitting cap could allow air to enter 
during the cooling process. On close 
examination of the cases, defects were 
sometimes found that ranged from 
small linear cracks to large holes (Fig 
2). Other sources of contamination 
might include concurrent conjunctivi- 
tis, lens surface abnormalities, and 
failure to reach adequate disinfection 
temperature. The disinfection dura- 
tion and temperature elevation were 
not evaluated, but previous studies 
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have shown both to be adequate." 

The important question is whether 
this potential source of microbial 
contamination poses a threat to the 
eye. It is well accepted that once 
corneal epithelial integrity has been 
breached, the cornea becomes vulnera- 
ble to infection. If a contaminated 
soft contact lens is placed on an 
epithelial defect, then the possibility 
of infection certainly exists. 

It should be emphasized that while 
it is theoretically possible for ade- 
quate home disinfection to be effec- 
tive, the practical fact is that a 
substantial percentage of cosmetic 
soft lens wearers are not effectively 
disinfecting their lenses. It was the 
goal of this study to check for that 
possibility. It would necessitate ob- 
serving and testing each patient's 
home disinfecting procedure to deter- 
mine whether the inadequacy was due 
to failure to adhere to manufacturer's 
guidelines or to a flaw in the recom- 
mended procedure for home use. 

The purpose of this report is not to 
alarm those who prescribe cosmetic 
soft contact lenses, but to make them 
aware of the potential hazards. AI- 
though the chance of a bacterial corne- 
al uleer in a soft contact lens wearer 
seems very low, any patient pre- 
scribed soft lenses should be followed 
up very closely and examined at the 
earliest signs of ocular inflammation. 


Jaci Yochum, MT, provided microbacteriologi- 
cal assistance. Cathi Miller and Linda Jones, RN, 
provided technical assistance. 
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Russell Bodies in Contact-Lens-Associated 


Giant Papillary Conjunctivitis 


Antonio S. Henriquez, MD, Mathea R. Allansmith, MD 


è Biopsy specimens of the upper tarsal 
conjunctiva in soft contact lens-asso- 
ciated giant papillary conjunctivitis were 
taken during (1) chronic exacerbation, (2) 
brief remission, and (3) intentional exac- 
erbation. Inflammatory cells were quanti- 
tated and compared with inflammatory 
cells in normal upper tarsal conjunctivae. 
Specimens were evaluated by light and 
electron microscopy. The most remark- 
able feature was the presence of dia- 
mond-shaped Russell bodies in 20% of 
the plasma cells of the second biopsy 
specimen. A few round Russell bodies 
were seen in the first biopsy specimen 
and none in the third. 

We concluded that the brief quiescent 
phase (second biopsy specimen) was 
characterized by retention of immuno- 
globulin to produce Russell bodies, and 
that the active phases of the disease were 
marked by migration of mast cells into the 
epithelium and by the presence of eosino- 
phils and basophils in the substantia 
propria. 

(Arch Ophthalmol 97:473-478, 1979) 
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I? reviewing biopsy specimens from 

patients with  contact-lens-asso- 
ciated giant papillary conjunctivitis, ' 
we encountered one biopsy specimen 
in which multiple, diamond-shaped 
Russell bodies were seen in many plas- 
ma cells. Fortunately, two other biop- 
sy specimens had been taken at 
different times in this patient. The 
purpose of this report is to describe 
the remarkable occurrence of the 
Russell bodies and the inflammatory 
cell composition in the three biopsy 
specimens studied. 


REPORT OF A CASE 


A 53-year-old man wore soft contact 
lenses to correct myopia. After four 
months of successful wear, tolerance 
decreased and was finally lost. The 
patient's symptoms included severe mucus 
secretion, discomfort, and blursed vision 
during lens wear, followed by intense itch- 
ing and discharge on lens removal, at which 
time both lenses were heavily coated. At 
that point, the patient was referred to us 
for consultation. 

The patient was first seen by us on April 
11, 1975, after having worn lenses for six 
hours that day, which was the Hirst time 
wearing had been attempted in several 
weeks. Examination showed giant papillae 
(greater than 1 mm each) on beth upper 
tarsal conjunctivae (Fig 1). These struc- 
tures were hyperemic and cevered by 
strands and sheets of mucus. The tops of 
some of them stained with fimorescein, 
which is a sign of active disease.’ Findings 
from the remainder of the examination 
were unremarkable and the patient was 
systemically healthy. The first biopsy spec- 


imen of the upper tarsal conjunctiva was 
taken with the patient under topical anes- 
thesia on this initial visit, April 11, 1975. 

Trials of various topical preparations for 
treatment were started. The course of 
treatment with buffered 1% methylcellu- 
lose was coincidert with a definite six-day 
remission of symptoms. Examination on 
the sixth day showed diminished hypere- 
mia, smaller papillae, absence of mucus, 
and no staining. It is uncertain whether 
this remission resulted from lens with- 
drawal or treatment with the topical 
preparation. 

The second biopsy specimen was taken 
with the patient under topical anesthesia 
on this sixth day of quiescence, July 11, 
1975. Thereafter, the use of methylcellulose 
at any concentration was not helpful. 

Subsequently, new lenses of the same 
type were fitted and wearing was resumed 
without symptoms. The lenses remained 
clean and free of obvious coating, perhaps 
owing to the prophylactic inclusion of 
biweekly treatment with papain enzymatic 
cleaner. The patient then lost the new left 
lens down the sink drain, and decided to 
wear an old left lens while awaiting its 
replacement. This previously worn lens 
was the one for which all tolerance had 
been lost after four months of wearing and 
that exhibited moderate to severe coating. 
On wearing the old, coated lens, symptoms 
recurred within three days in the left eye 
only. However, repeated daily treatments 
with papain enzymatic cleaner enabled the 
patient to wear the old left lens without 
symptoms. 

It was decided, with the patient’s full 
knowledge and consent, to try to exacer- 
bate the condition in the left eye intention- 
ally by eliminating the use of enzymatic 
cleaners on both the small right and large 
left lenses. The trial was startéd on Dec 21, 
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Fig 1.—Giant papillary conjunctivitis associated with soft contact lens wear. Numerous 


elevated, grayish-red papillary excrescences (0.5 to 2.0 mm in diameter) are evident on 
palpebral conjunctiva of everted left upper lid at time of first biopsy. Note mucous 


strands on conjunctival surface. 


Number of Inflammatory Cells per Cubic Millimeter in 
Upper Tarsal Conjunctiva of Patient and Control Subjects 


Neutro- 
Biopsy Specimens Total phils 


Patient 
Biopsy 1 
Epithelium 
Substantia pro- 
pria 112,940 
Biopsy 2 
Epithelium 
Substantia pro- 
pria 156,849 
Biopsy 3 
Epithelium 
Substantia pro- 
pria 39,367 


Control subjects 
Average* 
Epithelium 
Substantia pro- 
pria 154,000 


Upper limit of 
normal? 
Epithelium 
Substantia pro- 

pria 410,000 


56,193 47,200 


14,400 


23,653 10,200 


6,180 


30,604 15,600 


4,060 


20,000 6,000 


2,000 


56,000 26,000 


Lympho- 
cytes - Cells phils Cells phils 


4,004 0 


38,753 


55,484 


4,443 


13,671 


8.000 337,000 


Plasma  Eosino- Mast Baso- 


4,989 0 


55,777 2,487 385 


12,999 454 0 


6,314 2,287 


9,625 0 


4,913 9,335 


14,000 


101,000 


46,000 


100,000 





*Average indicates the number (rounded to the nearest thousand) of inflammatory cells in biopsy 


specimens of 15 control Subjects.’ 


Values were derived by adding two SDs to the mean of counts for the control subject. The 
statistical lower limit of normal for all categories was zero. 


1975, and within eight days the left eye had 
increased mucus secretion and discomfort. 
Lens wear continued. On Jan 9, 1976, the 
third biopsy specimen was taken, this time 
with the patient under block anesthesia 
with 2% lidocaine hydrochloride. 

The patient now wears lenses of this 
same polymer, but they require papain 
enzymatic cleaner at varying intervals, 
between three and 20 days, so that the 
patient remains asymptomatic. Six months 
after the third biopsy specimen was taken, 
the giant ®apillae had flattened and the 
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upper tarsal conjunctiva was smooth, as if 
normal. However, whitish, fibrcus dises the 
size of the old giant papillae were seen 
deep under the conjunctival surface. These 
have gradually resolved so that as of July 
1977, the palpebral conjunctiva of both lids 
have appeared normal on routine examina- 
tion. 


MATERIALS AND METHODS 
Patient’s Biopsy Specimens 


Three biopsy specimens with an area of 
about 1sq mm each were obtained from the 








central tarsal conjunctiva of the left upper 
eyelid. After removal, tissues were placed 
immediately on cardboard to preserve 
orientation, dropped into Karnovsky’s buf- 
fered glutaraldehyde fixative’ for three 
hours, and then transferred to 0.1M caco- 
dylate buffer, pH 7.4. Specimens were 
postfixed in osmium tetroxide, dehydrated 
in graded alcohols, and embedded in epoxy 
resins. Sections approximately 1 u thick 
were cut, stained with (alkaline) Giemsa in 
2% sodium borate for 90 minutes, and 
mounted. Thin sections from each biopsy 
specimen were doubly stained with 2% 
uranyl acetate and lead citrate, and were 
examined with an electron microscope. 


Normal Conjunctiva Data 


Data on normal conjunctiva’ are taken 
from upper tarsal conjunctival biopsy spec- 
imens from 15 people with white and quiet 
eyes. Biopsies of the control subjects and of 
this patient were conducted in the same 
manner, as were cell counts and calculation 
of cells per cubic millimeter. 


Inflammatory Cell Counts 


Six cell types were counted: neutrophils, 
lymphocytes, plasma cells, eosinophils, 
mast cells, and basophils. 

Separate cell counts were made for the 
epithelium and the substantia propria of 
each specimen. All areas of each biopsy 
specimen were counted. Counts were made 
on two adjacent sections for each biopsy 
specimen and averaged. If the two counts 
differed by more than 10%, a third section 
was counted and the three counts were 
averaged. 


Calculation of Celis 
per Cubic Millimeter 


Section areas were determined by mak- 
ing a photographie print of each section 
and tracing the area of epithelium or 
substantia propria with a planimeter. Cell 
counts per section were converted to cell 
counts per cubic millimeter by the follow- 
ing formula: 


Cells/eu mm = (cells per section/area of 
section [sq mm]) (l/average diameter of 
cell [mm]) 


RESULTS 
First Biopsy Specimen 


Light Microscopic Findings.—The 
biopsy specimen showed irregularly 
thickened conjunctival epithelium 
with moderate infiltration of neutro- 
phils, which were concentrated in the 
most superficial layers. Partially 
granulated mast cells within the 
epithelium were seen occasionally. 
There were neutrophils in the subepi- 
thelial region in which eosinophils, 
mast cells, and lymphocytes were also 
recognized. 

The substantia propria was com- 
posed of small blood vessels with 
numerous capillary branches, dense 
connective tissue, and a mixed cell 
population in which plasma cells far 
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Fig 2.—First biopsy specimen showing cytoplasm of crystalline Mott cell. Numerous 
diamond-shaped bodies, lined by rough endoplasmic reticulum, displace other 
organelles toward cell periphery. Note how crystals impinge on cell membrane and 
on neighboring cell (original magnification x 13,200) 
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Fig 3.—Cell population of substantia propria conjunctiva at time of second biopsy. 
Numerous plasma cells, many containing dark, polygonal Russell bodies (arrows) are 
shown. Partially degranulated mast cell (M), basophil (B), eosinophils (E), and small 
blood vessels (bv) with hyperplastic endothelial cells are also present (alkaline Giemsa 
stain, original magnification x 250). Inset, Higher magnification of two plasma cells, one 
containing diamond-shaped Russell body (arrow). Thick section is about 1 y (alkaline 
Giemsa stain, original magnification X 1,000). 


outnumbered other cell types. Also 
present in the substantia propria were 
fibroblasts, lymphocytes, macro- 
phages, neutrophils, mast cells, eosi- 
nophils, and basophils. Most of the 
plasma cells were clustered in the 
center of the papillae. Occasionally, 
the cytoplasm of a plasma cell was 
entirely filled with spherical struc- 
tures (Mott cells or morular cells). 
Russell bodies were not observed by 
light microscopy. 

Cell Counts.—Counts of inflammato- 
ry cells are shown in the Table. The 
total number of cells was 56,000/cu 
mm for the epithelium and 113,000/cu 
mm for the substantia propria. A 
marked shift in cell distribution com- 
pared with normal values is shown in 
the Table. The absolute number of 
neutrophils is greater, as is the 
proportion of these cells in the epithe- 
lium. The number of lymphocytes per 
cubic millimeter and plasma cells per 
cubic millimeter were both within the 
normal range. Mast cells were found 
interspersed throughout the epithe- 
lium, which was not the case in the 
normal tissue. Basophils were present 
in the substantia propria. 

Electron Microscopic Findings.— Most 


* plasma cells showed numerous, dis- 


tended ergastoplasmic cisternae that 
contained flocculent material, thus 
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giving a vacuolated appearance to the 
entire cytoplasm. Occasionally, Rus- 
sell bodies of various diameters were 
seen within the dilated plasma cell 
cisternae, which were lined by rough 
endoplasmic reticulum (RER). In 
some instances, the plasma cell ergas- 
toplasm was completely filled with 
these bodies (Mott cells or morular 
cells). Most striking, however, was the 
finding of crystalline Mott cells (Fig 
2). Diamond-shaped bodies of various 
sizes, each lined by RER, occupied the 
entire visible portion of the plasma 
cells that contained them. 


Second Biopsy Specimen 


Light Microscopic Findings.—Mast 
cells, lymphocytes, and neutrophils 
were seen occasionally within the 
epithelium. The superficial substantia 
propria appeared to be more compact 
than was the deep substantia propria 
and contained dense connective tissue 
in which capillary vessels and fibro- 
blasts were numerous, and mast cells, 
neutrophils, macrophages, and lym- 
phocytes were few. The deeper sub- 
stantia propria appeared to be cen- 
tered by an arteriole and a venule, 
both of which bore numerous branches 
surrounded by plasma cells. Also pres- 
ent were lymphocytes, macrophages, 
mast cells, neutrophils, eosinophils, 
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and basophils (Fig 3). Most remark- 
able was the presence of numerous 
dense crystalline Russell bodies with- 
in the cytoplasm of about 20% of the 
plasma cells. Most often, these poly- 
gonal structures comprised a single 
crystal within the cell cytoplasm near 
the level of the clear zone close to the 
nucleus (Fig 3, inset), but, not infre- 
quently, several crystals were found 
in the same cell. For the most part, the 
mast cells were partially degranu- 
lated. 

Cell Counts.—Mast cells were again 
seen in the epithelium, but fewer were 
noted than in the first or third biopsy 
specimens (Table). Again, basophils 
and eosinophils were present in the 
substantia propria. 

Electron Microscopic Findings.—The 
vast majority of Russell bodies, which 
were of the crystalline type (Fig 4), 
showed much higher electron density 
than did globoid Russell bodies. When 
present, both types were always 
located within the plasma cell ergasto- 
plasm. Generally, the crystals were 
diamond shaped, although thin spin- 
dles and rods were also noted. 
Although Mott cells were not found, 
some plasma cells contained several 
Russell bodies. In addition, the basal 
lamina membrane of the vascular 
endothelium frequently showed repli- 
cation and thickening (Fig 4), as 
described by Dvorak and co-workers.* 
Also found were basophils and mast 
cells at various stages of degranula- 
tion. An occasional eosinophil was also 
observed. 


Third Biopsy Specimen 


Light Microscopic Findings.—By 
light microscopy, the infiltration of 
mast cells into the epithelium was 
more conspicuous in this specimen 
than in previous biopsy specimens. 
Edema of the tissue was noted. The 
superficial substantia propria con- 
tained numerous fibroblasts, mast 
cells, neutrophils, and lymphocytes, 
and some macrophages. Deeper in the 
substantia propria was a mixed cell 
population in which plasma cells num- 
bered considerably fewer than in 
previous biopsy specimens. Neither 
Russell bodies nor other intracellular 
inclusions could be found within the 
plasma cells. Whereas a reduced num- 
ber of lymphocytes and neutrophils 
were counted, eosinophils and baso- 
phils were conspicuously numerous, 
and huge macrophages with large, 
irregularly shaped nuclei and promi- 
nent nucleoli were more abundant 
than in previous biopsy specimens. 

Cell Counts.—The total number of 
cells per cubic millimeter in the 
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Fig 4.—Second biopsy specimen showing plasma cell with crys alline Russell body (Rb), plasma cell 
nucleus (N), and endothelial cell (E). Note lamination of basememt membrane of vascular endothelium 
(arrowheads) (original magnification Xx 4,300). Inset, Detail of dne corner of Russell body lined by 
rough endoplasmic reticulum (arrows) (original magnification « 16,000). 
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substantia propria was less than in 
previous biopsy specimens (Table). 
Fewer neutrophils, lymphocytes, and 
plasma cells were present, whereas 
the number of basophils was in- 
creased. The prevalence of mast cells 
in the epithelium and basophils in the 
substantia propria was striking. 

Electron Microscopic «Findings.—In 
relatively few cells, an accumulation 
of flocculent material or a fine, granu- 
lar substance within the eplasma cell 
RER was noted. Russell bodies and 
Mott cells were not seen. Collagen 
deposits seemed more numerous than 
in previous biopsy specimens, and 
reduplication and thickening of the 
endothelial basal lamina of blood 
vessels was again observed. 


COMMENT 


Russell bodies are large inclusions 
in the cytoplasm of plasma cells. By 
light microscopy they appear as acido- 
philie hyaline structures or as dark, 
uniform masses, depending on the 
stain. Initially described in 1890 as the 
"characteristic organisms of cancer,” 
they are now known to be accumula- 
tions of immunoglobulin in mature or 
overly mature plasma cells. Their 
function, however, remains unknown. 
They have been seen in neoplastic 
disease,’ in chronic inflammatory pro- 
cesses," and in normal persons.’ It is 
now thought that Russell body- 
containing plasma cells are a regular 
component of the immune response.^ 

Although we have occasionally seen 
a Russell body in tissue from patients 
with giant papillary conjunctivitis, we 
have not seen another biopsy speci- 
men that contained as many Russell 
bodies as did the second biopsy speci- 
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men taken from this patient during a 
brief remission of his symptoms. 
However, we have not done biopsies 
on other patients whose symptoms are 
in remission, 

Apparently, Russell bodies were 
forming at a low level as the inflam- 
matory process persisted (first biopsy 
specimen). Then, with a sudden remis- 
sion of the inflammatory process, 
immunoglobulin manufacture or re- 
lease became altered and immuno- 
globulin accumulated and crystallized 
intracellularly. A similar process of 
overaccumulation or failure of release 
was noted by Thiery in experimen- 
tally produced Russell bodies in rats.* 
We found, as did Thiery, that plasma 
cells that contained Russell bodies 
appeared to be healthy, not degener- 
ating, cells. 

Electron microscopic descriptions of 
Russell bodies in ocular structures 
have also been reported in the iris* of 
a patient with uveitis and in a normal 
conjunctiva.’ In both instances, Rus- 
sell bodies were globoid. Although 
other reports have also noted cells 


with crystalline Russell bodies,’ the 


globoid variety is more commonly 
found. The diamond-shaped variety 
has been reported by Oikawara,'" who 
showed intracytoplasmic crystals in 
the shape of rhombi, diamonds, and 
other polygons in plasma cells of 
patients with multiple myeloma. Al- 
though Russell bodies are usually 
present in only a few plasma cells in a 
microscopic section, 25% to 30% of 
plasma cells with these inclusions have 
been reported in cases of mye- 
loma.'? 

The lesser number of cells per cubic 
millimeter in the third biopsy speci- 
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men, at which time the disease was at 
its height, was a surprise finding. 
Perhaps edema of the tissue in the 
acute process of the disease was 
responsible. As a corollary to our pres- 
ent finding that the more acute 
disease has less cells per cubic milli- 
meter than the more chronic disease, 
we have found that cell counts per 
cubic millimeter in vernal conjunctivi- 
tis are less than in giant papillary 
conjunctivitis.'* Vernal conjunctivitis 
has a clinical appearance similar to 
giant papillary conjunctivitis’ but has 
more acute symptoms. 

Although the number of inflamma- 
tory cells per cubic millimeter was not 
increased in the patient, the total 
number of cells per eyelid probably 
was. The diseased conjunctiva was 
considerably thickened; however, the 
extent to which the total upper tarsal 
conjunctival mass was increased is 
unknown. 

Cellular changes that seem to be 
associated with giant papillary con- 
junctivitis include the presence of 
basophils and eosinophils in the sub- 
stantia propria, and mast cells in the 
epithelium.’ Of note is the finding 
that the greatest number of mast cells 
were found in the epithelium during 
the most acute stage of disease (third 
biopsy specimen). This suggests that a 
factor that is chemotactic for mast 
cells was present in the tear film 
during all stages of the disease, acting 
at its greatest effective level during 
the most acute phase. 
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HLA Antigens in Ocular 
Cicatricial Pemphigoid 


Bartly J. Mondino, MD; Stuart I. Brown, MD; Bruce S. Rabin, MD, PhD 


€ HLA antigen frequencies were stud- 
ied in 45 patients with ocular cicatricial 
pemphigeid. HLA-B12 was found to have 
an increased frequency of 44.4% in 
patients with ocular cicatricial pemphi- 
goid, which was statistically significant 
when compared with a frequency of 19.6% 
in the control population (P < .001 or 
P < .031 when corrected for the number 
of antigens tested). The results of this 
study suggest that there is an immuno- 
genetic susceptibility to the development 
of ocular cicatricial pemphigoid. 

(Arch Ophthalmol 97:479, 1979) 


The presence of immunoglobulins 

and complement bound to the 
conjunctival epithelium and basement 
membrane of patients with ocular 
cicatricial pemphigoid has suggested 
that an autoimmune basis underlies 
this disease." Autoimmune diseases 
have been associated with HLA anti- 
gens, and this is thought to occur 
because of the postulated linkage of 
HLA antigens with immune response 
genes.? The present report is an exten- 
sion of our previous work‘ to deter- 
mine if one or more HLA antigens are 
more prevalent in ocular cicatricial 
pemphigoid. 


SUBJECTS AND METHODS 


Forty-five unrelated white patients with 
the clinical diagnosis of ocular cicatricial 
pemphigoid were included in this study. 
Patients with other causes of conjunctival 
scarring and shrinkage, such as radiation 
or chemieal burns, membranous conjunc- 
tivitis, or erythema multiforme, were 
excluded. The control population comprised 
245 normal white individuals from the 
Pittsburgh area. There was a normal 
distribution of ABO blood groups in this 
population. 

HLA tissue typing was performed by 
lymphocyte cytotoxicity. A total of 96 
HLA typing serum samples were employed 
to define 16 different A-locus antigen 
specificities and 15 different B-locus anti- 
gen specificities. Statistical analysis was 
performed by the x? test with the Yates 
correction. 
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RESULTS 


The HLA frequencies in the patient 
and control groups are presented in 
the Table. HLA-B12 showed an 
increased frequency of 4¢.4% in 
patients with ocular cicatricial pem- 
phigoid, which was statistical signif- 
icant when compared with a frequen- 
cy of 19.6% in the control peoulation 
(x? with the Yates correction = 11.73 
with P < .001; when this P value is 
corrected for the number of entigens 
tested, it remains significamt with 
P < .031). There were no othe statis- 
tically significant differemees in 
HLA-A or B antigens. 


COMMENT 


Our previous report sugges-ed that 
HLA-B12 and possibly HLA-43 were 
associated with ocular cicatricial pem- 


Frequencies of HLA Antigens 






Ocular 
Control Cicatsicial 
Population Pemptigoid 
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*Not significant. 

TChi-square with the 
tion = 11.73 with P < .001; when this P value is 
corrected for the number of antigem= tested, it 
remains significant with P — .031. 


Yates correc- 
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phigoid.* Only 20 patients with ocular 


pemphigoid were involved in the 
previous study, but the frequencies of 
HLA-B12 and HLA-A3 were nearly 
identical to their frequencies in the 
present report. Although the frequen- 
cy of HLA-AS3 was increased in both 
studies, the inerease was not statisti- 
cally significant then or now. The 
increased prevalence of HLA-B12 was 
statistically significant in the pre- 
vious study, but not when the P value 
was multiplied by the number of anti- 
gens tested? Correction for the num- 
ber of HLA-A and B antigens tested 
is a conservative statistical maneuver 
that has been recommended to elimi- 
nate associations en the basis of 
chance.: With the additional patients 
in this study, the increased prevalence 
of HLA-B12 remains statistically sig- 
nificant when corrected for the num- 
ber of antigens tested. 

The results of the present study 
indicate that HLA-B12 is associated 
with ocular cicatricial pemphigoid. 
This suggests that immunogenetic 
factors may be operative in this condi- 
tion. It is unlikely that a direct rela- 
tionship exists between HLA anti- 
gens and disease susceptibility be- 
cause for most diseases any associated 
antigen is present in less than half of 
the patients, there is usually a low 
relative risk associated with any one 
antigen, and antigens at more than 
one HLA locus are often found asso- 
ciated with a single disease.’ HLA 
histocompatibility antigens are linked 
to specific immune-response genes in 
several animal species,? and it is more 
likely that the HLA-linked specific 
immune-response gene confers genet- 
ic susceptibility to the development of 
ocular cicatricial pemphigoid. 
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Changing Concepts of Failures 


After Retinal Detachment Surgery 


William F. Rachal, MD, Thomas C. Burton, MD 


è One thousand eighty-eight consecu- 
tive operations for retinal detachment 
were analyzed to determine the influence 
of current methods of examination and 
treatment on failures following surgery. 
The majority of failures were produced by 
preretinal membrane formation (3396) and 
massive preretinal retraction (2796). Other 
causes of failure included undetected reti- 
nal breaks (13%), inadequate scleral 
buckle (1096), new retinal breaks (896), 
inadequate chorioretinal reaction (796), 
and iatrogenic retinal breaks (296). Pri- 
mary operations yielded an initial cure 
rate of 7696. Successful reoperations 
raised the final cure rate to 89%. Reoper- 
ations were associated more frequently 
with preretinal membrane formation and 
had a lower final cure rate (8396). This 
study emphasizes the importance of 
recognition and management of preretinal 
membrane formation. Except for new reti- 
nal tears and massive preretinal retrac- 
tion, surgical failures can be avoided by 
improved utilization of current examina- 
tion and operative techniques. 

(Arch Ophthalmol 97:480-483, 1979) 


A few decades ago failures after 

retinal detachmént surgery often 
were attributed to high myopia, apha- 
kia, extent of the detachment, and 
inflammation. Inability to localize 
retinal breaks was not regarded as 
noteworthy. Gradually there has de- 
veloped the realization that an inade- 


quate surgical technique results in the 
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majority of failures in retinal surgery. 
In 1964 Okamura et al? emphasized 
that the fundamental oroblem in 
unsuccessful retinal surgery is the 
inability to close all the retinal tears 
contributing to the detachment. In 
addition, there has been an increasing 
respect for proliferative -issue on or 
beneath the retina that frequently 
prevents closure of retina. tears. 

With the popularization of wider 
scleral buckling materials and the 
development of improved examina- 
tion techniques with th» binocular 
indirect ophthalmoscope, scleral in- 
dentation, and the peripheral fundus 
contact lens, surgical success rates 
have improved steadily. This study 
was undertaken to determine the 
influence of current methcds of exam- 
ination and treatment on the causes of 
failure following retinal detachment 
surgery. 


SUBJECTS AND METHODS 


One thousand eighty-eigh: consecutive 
cases of rhegmatogenous retinal detach- 
ment operated on at the University of Iowa 
Hospitals and Clinics betwsen January 
1969 and April 1973 were evaluated. Not 
included in the study were 205 patients 
with retinal breaks without a surrounding 
detachment. 

A retinal detachment was defined as at 
least 1 disc diameter of fluid surrounding 
the margins of a retinal br»ak. Surgical 
failure was defined as tke continued 
presence of subretinal fluid :hat was not 
confined to the peripheral fundus or was 
not stable. 

Surgical techniques consisted of lamellar 
scleral dissection with buried solid silicone 
rubber implants (61%), solid silicone rubber 
explants (12%), silicone sponge rubber 
explants (7%), demarcation with photoco- 
agulation or eryopexy (9%), »ombinations 
of the preceding operations (10%), and 


other procedures (1%). Cryopexy was used 
in all but 11 cases of scleral buckling oper- 
ations. Eighty-two percent of the opera- 
tions used an encircling silicone band. Data 
on drainage of subretinal fluid were not 
available. 

There were 863 primary cases; 190 cases 
required a total of 225 additional operative 
procedures. One hundred fifty-six patients 
underwent two or more scleral buckling 
procedures. Twelve patients had a scleral 
buckle followed by argon laser or xenon 
photocoagulation to contain residual sub- 
retinal fluid. Eighteen patients had a 
primary demarcation procedure by cryo- 
coagulation or photocoagulation followed 
by a scleral buckling operation. Four addi- 
tional patients were treated by multiple 
attempts at demarcation without scleral 
buckling. 

Photocoagulation to increase the chorio- 
retinal reaction on the buckle during the 
immediate postoperative period was con- 
sidered part of the primary operation. 
Sixty-four cases treated in this manner 
were not considered as reoperations. 


RESULTS 


The primary cause for each of the 
259 failures following the initial reti- 
nal detachment procedures is tabu- 
lated as follows. The causes of failure 
of subsequent operations are not 
included since preretinal membrane 
formation becomes disproportionately 
more common with multiple reopera- 
tions. 


Cause of Failure No. of Cases (%) 


Massive preretinal retraction  69(26.6) 
Preretinal membrane 85(32.8) 
Undetected retinal tear 34(13.1) 
Inadequate scleral buckle 25(9.7) 
New retinal tear 20(7.7) 


Inadequate chorioretinal reaction 18(6.9) 


Iatrogenic retinal tear 5(1.9) 
Loss of buckle height 2(0.8) 
Macular hole 1(0.4) 
Total 259(99.9) 
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Inadequate closure of known retinal 
breaks was by far the most common 
cause of failure of the primary proce- 
dures, aceounting for 77% of all 
primary failures and 69% of reopera- 
tions. 


Massive Preretinal Retraction 


Massive . preretinal retraction 
(MPR) is regarded as synonymous for 
the older term “massive vitreous 
retraction' (MVR) and the newer 
term "massive periretinal prolifer- 
ation" (MPP).*° In this situation 
extensive proliferative tissue, proba- 
bly derived from retinal glial and 
pigment epithelial cells, results in a 
"morning glory" detachment, which is 
inoperable by current methods of 
scleral buckling, or reduces visual 
function to light perception.** 

Massive preretinal retraction devel- 
oped in 69 of 863 primary cases (8%), 
which were regarded subsequently as 
inoperable. The risk of MPR rises to 
13.896 after two operations 
(P = <.025) and to 18.5% after three 
operations (P = > .05). 


Preretinal Membrane Formation 


Preretinal membrane formation 
histologically is probably identical to 
the proliferative tissue that produces 
inoperable MPR. Clinically the mem- 
brane is expressed in less severe form 
and is recognized by the appearance 
of rolled-edge tears, star folds, equa- 
torial ridges, and fixed radial folds. In 
this series preretinal membrane for- 
mation was observed preoperatively 
in 68% of patients undergoing reoper- 
ations, which was significantly higher 
than the 28% rate observed in primary 
cases (P = < .01). 

Surgical failure was not ascribed to 
preretinal membrane formation un- 
less the choice and position of 
implants were technically satisfactory 
and no other contributing factors 
could be determined. Fishmouth tears, 
stiff radial folds communicating with 
posterior fluid, and tears that reopen- 
ed on the buckle without loss of buckle 
height were included in this catego- 


ry. 
Undetected Retinal Breaks 


Retinal breaks that are not ob- 
served preoperatively may be grouped 
in three categories: (1) missed retinal 
breaks that were present preopera- 
tively; (2) iatrogenic breaks produced 
at surgery; and (3) new retinal tears 
arising postoperatively. 

latrogenic breaks occur most com- 
monly during drainage of subretinal 
fluid, occasionally at sites of anchor- 
ing sutures for encircling elements, or 
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while performing lamellar diss2ction 
in thin sclera. Presentation of fermed 
vitreous almost invariably indicates 
the production of a new retinal dreak. 
An exception to this may occur if a 
drainage site is selected beneath a 
large retinal break or a gian: tear 
through which vitreous can enter the 
sclerotomy. Usually the surgeon is 
aware of such a complication amd can 
perform immediate remedial proce- 
dures to prevent subsequent reopera- 
tions. Conversely, the retina can be 
perforated by a deep penetraticn of a 
needle or diathermic tip without 
vitreous loss. This complication, espe- 
cially if posterior to the scleral buckle, 
is the usual cause of reoperations from 
iatrogenic breaks. 

A retinal break was considered new 
if the area in which it occurred were 
adequately examined preoperztively, 
if it were completely attached in the 
early postoperative phase, or if the 
tears were large or multiple and 
unlikely to have been missed p=eoper- 
atively. 

All other tears that were not 
observed before the first operation 
were considered missed retinal 
breaks. Failures were attribited to 
missed retinal breaks regardless of 
any other contributing factor, includ- 
ing preretinal membrane formation. 


inadequate Scleral Buckle 


The position or size of the scleral 
buckle was implicated in any «ase in 
which the entire retinal break was not 
isolated on the apex or plateam of the 
buckle and fluid around the break 
communicated with the resid: al reti- 
nal detachment. In additicn, the 
choice of implant was implica-ed if it 
were believed to be of insufficient 
height or width to compensate for the 
amount of preretinal membrene for- 
mation known to exist preoperative- 
iy? 


Loss of Buckle Height 


Loss of buckle height may produce 
new tears or reopen previously sealed 
tears. A typical example of tris prob- 
lem is recurrent detachment fellowing 
removal of a scleral buckle compli- 
cated by infection.'^" Similarly, re- 
current detachments develep occa- 
sionally in buckling procedures with- 
out an encircling element to maintain 
the initia! buckle height. 


Macular Hole 


Macular holes account for Ess than 
1% of all retinal detachments. * Preop- 
erative macular cysts or hees were 
observed in 6% of the detach ments in 
this series. The vast majority of pre- 


operative macular holes do not con- 
tribute to the presence of subretinal 
fluid.* In this series only a single 
persistent detachment could be attrib- 
uted to a macular hole. The detach- 
ment resolved with penetrating’ dia- 
thermic treatment of the macula. 


Inadequate Chorioretinal Reaction 


An insufficient chorioretinal rgac- 
tion from cryopexy was implicated in 
only one failure following a mechani- 
cally satisfactory scleral buckling op- 
eration. 


. 


Demarcation Procedures 


A retinal detachment is treated 
most effectively by a scleral buckling 
procedure, resulting im closure of the 
retinal breaks and total reabsorption 
of the subretinal fluid. However, there 
are some cases in which this is not 
possible or warranted. It must be 
remembered that no form of retinal 
surgery is without some risk to the 
eye or the patient. Okun and Cibis'* 
showed that photocoagulation alone 
can be an acceptable alternative to 
scleral buckling in selected cases of 
limited retinal detachment. In this 
series of 863 primary detachments, a 
demarcation procedure was chosen on 
79 occasions (9%). Patients treated in 
this manner usually had small detach- 
ments anterior to the equator, fre- 
quently had spontaneous demarcation 
lines, or were in poor general health or 
refused conventional surgery. Demar- 
cations consisted of barricading the 
detachment against the ora serrata 
with retinal cryopexy (65%), argon 
laser photocoagulation (24%), or xenon 
arc photocoagulation (11%). There 
were no significant differences in the 
success rates among the three modali- 
ties. 

The demarcation was regarded as 
successful in preventing extension of 
the detachment in 57 cases (72%). This 
is not significantly cifferent from the 
76% success rate achieved initially on 
all primary cases (Table 1). Twenty- 
two cases subsequently required addi- 
tional surgical procedures. In 17 
patients the retina! detachment ex- 
tended beyond the surgical demarca- 
tion line without obvious cause. These 
cases were assigned arbitrarily to the 
category of inadequate chorioretinal 
reaction (Tabulation). Symptomatic 
small detachments should be regarded 


as unstable and capable of relatively. 


rapid progression, which can exceed 
the rate of formation of a strong 
chorioretinal adhesion. 


New tears with small detachments - 


outside the original area of detach- 
ment developed in two patiersts in this 
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Table 2.—Visual Recove 


Scleral buckle No. 1 
Demarcation only 


Scleral buckle No. 2 
Scleral buckle No. 3 


Table 1.—Anatomic Success Rates Following Retinal Detachment Surgery 


No. of Final 
Cases Success 
Reoperated Rate, 96 Significance 


863 76 142 89 


Control 


y after unsuccessful scleral buckling procedures 


ry (Final Acuity of 6/6 to 6/15) Following Retinal 
Detachment Surgery* 


Type of Operation No. of Cases (96) Significance 
Demarcation and scleral buckle 21/30 (70) P= <.01 
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Control 
P = <.01 


236/651 (36) 
31/32 (97) 






39/126 (31) 
6/21 (29) 


P = >.05 
P = >.05 





*Included are only those cases that were followed up for a minimum of six months postoperative- 


ly. 


group. Three detachments, including 
one 360-degree giant tear, progressed 
owing to preretinal membrane forma- 
tion. 

Eighteen of these 22 patients 
required secondary scleral buckling 
procedures. Sixteen were reattached, 
while two progressed to MPR. Three 
patients were successfully treated 
with additional demarcations. The 
360-degree giant tear, which was 
treated with applications of cryopexy 
and xenon photocoagulation, pro- 
gressed to MPR. 

Twelve patients had an initial scle- 
ral buckling procedure complicated by 
persistent localized subretinal fluid, 
which was believed to be capable of 
producing more extensive detach- 
ments. These cases were considered as 
primary failures, the causes of which 
are distributed in the Tabulation. 
Demarcation with photocoagulation 
resulted in peripheral containment of 
the fluid in all cases for a minimum of 
six months. 

Although it is not aesthetically 
pleasing to leave permanent subreti- 
nal fluid, the eventual success rate in 
the cases treated by primary demarca- 
tion was 96%. Nor was a secondary 
scleral buckling procedure adversely 
affected by previously performed de- 
marcations. For these reasons, in 
selected cases demarcation can be an 
excellent procedure, enabling some 
patients to avoid more extensive oper- 
ations. 


Surgical Success Rates 
The initial operative success rate on 


' primary cases was 76% (Table 1). With 


successful secondary operations, the 
eventualeanatomic cure rate of cases 
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entering the study as primary detach- 
ments was raised to 89%. This is 
significantly higher than the 83% rate 
achieved by cases having at least two 
operations (P = —.05) and the 75% 
rate achieved by cases having at least 
three operations (P = <.05). No sig- 
nificant differences could be deter- 
mined among groups having two, 
three, or more operations. 


Visual Recovery 


The visual acuity was tabulated 
only for the 860 cases (79%) that were 
followed up for a minimum of six 
months after the last operative proce- 
dure (Table 2). A visual aeuity of 6/15 
(20/50) or better was achieved by 37% 
of patients undergoing reoperations 
of all types. This was not significantly 
different from the rate of 369 
achieved by patients who were cured 
with a single scleral buckle. Ninety- 
seven percent of patients treated only 
by demarcations recovered or main- 
tained a visual acuity of 6/15 or better 
(P = —.01) Patients treated by de- 
marcation plus scleral buckling also 
achieved a significantly high rate of 
visual recovery of 6/15 or better (70%; 
P = —.01) There were two reasons 
for this: (1) only limited detachments 
were treated in this manner, and (2) in 
none of these cases had detachment of 
the macula developed more than once, 
if at all. 

Cases requiring two or more scleral 
buckling procedures are, in general, 
more diffieult than primary proce- 
dures. Nevertheless, 319 of these 
patients achieved a visual acuity of 
6/15 or better, a figure that is not 
significantly different from primary 
scleral buckling operations. 








COMMENT 


In 1935 Dunnington and Macnie’ 
ascribed most of the 123 failures after 
197 detachment procedures to extent 
of the detachment, high myopia, atro- 
phy of the choroid and retina, hemor- 
rhage, inflammation, and vitreous 
loss. No cause for failure was deter- 
mined in 25% of the cases. Inability to 
localize retinal breaks was not re- 
garded as noteworthy. Only 11% of 
patients who underwent reoperations 
were cured, but none were cured with 
three or more operations. 

In a collaborative study in 1952 
Hughes'* reported a 62% cure rate for 
primary operations, 41% after two 
procedures, and 3156 after three proce- 
dures. Important predisposing factors 
leading to failure included aphakia, 
increasing degrees of myopia, extent 
of the detachment, failure to localize 
retinal tears, and immobility of the 
retina. 

In 1956 Colyear and Pischel'* ana- 
lyzed the causes of 58 operations that 
were considered failures in which the 
patients were cured with additional 
surgery. The important causes of 
reoperations were failure to close the 
original tear (28%), failure to localize 
any tears (26%), failure to recognize 
other breaks present initially (15%), 
and development of new breaks (7%). 
Associated important findings were 
aphakia, high myopia, and multiple 
tears. They attained a 63% success 
rate in secondary operations. 

At the 1972 Gonin Society meeting 
several groups presented divergent 
views of causes of failure in retinal 
detachment surgery. Chignell et al" 
had a 25% initial failure rate and a 
final failure rate of 12%. Of 61 cases 
reattached by further surgery, 18 
(80%) were accomplished by photoco- 
agulation alone, indicating inade- 
quate chorioretinal reaction from 
cryopexy. Of 43 cases requiring addi- 
tional scleral buckling, 24 (39%) had 
inadequate buckles, 12 (20%) had addi- 
tional retinal holes, and in seven (11%) 
no cause could be determined. Seventy 
percent of the final failures were 
attributed to massive vitreous retrac- 
tion. 

Gerhard and Flament indicated 
the most important factors contribut- 
ing to a 34% failure rate were inability 
to close a known tear (22%), develop- 
ment of a new tear (20%), “vitreous 
retraction (15%), aphakia (13%), and 
no tear localized (9%). 

Gailloud et al' reported a 44% 
initial failure rate and a 66% failure 
rate on reoperations. The majority of 
initial failures were produced by 
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unclosed tears (42%), new tears (18%), 
vitreal pathological findings (14%), 
inflammation (9%), and "almost hope- 
less cases” (6%). Their final failure 
rate was 28%. 

Emphasizing that faulty preopera- 
tive observation and inadequate sur- 
gery accounted for the majority of 87 
failures (11.6%) following 752 non- 
drainage operations, Lincoff et al” 
determined the primary causes to be 
another retinal hole (35%), inadequate 
scleral buckle (24%), MPR (20%), 
vitreous traction (7%), and unknown 
(8%). 

In our study it was not unexpected 
to find that reoperations were asso- 
ciated with a lower anatomic success 
rate (83%) than primary procedures 
(89%). It was surprising to find that 
the success rate did not decline 
progressively with each additional 
failure. Likewise, the final visual acui- 
ty was better than anticipated in 
patients who had undergone revisions 
of scleral buckles, 31% of which main- 
tained or recovered visual acuities 
from 6/6 to 6/15. Im view of these 
observations, it is reasonable to per- 
form multiple surgical procedures if 
an eye maintains light projection 
vision and the retina has not devel- 
oped such extensive fibrous organiza- 
tion that additional surgery obviously 
would be futile. The appearance and 
function of the retina, not the number 
of previously failed procedures, should 
be the factors that determine whether 
further reoperation should be at- 
tempted. 

Since the report of Colyear and 
Pischel'! in 1956 there have been 
numerous improvements in retinal 
detachment surgery. Wide, pliable, 
noneroding scleral buckling materials, 
whether utilized with lamellar scleral 
dissection and diathermy or full-thick- 
ness cryocoagulation, provided a ma- 
jor technieal advance. More valuable 
has been an improved examination 
technique, which has greatly de- 
creased the number of retinal tears 
not identified preoperatively. As a 
result, missed retinal tears should no 
longer be the leading cause of failure 
in retinal detachment surgery. In this 
series failure to close a known retinal 
break was six times more common, 
accounting for 77% of the cases. 
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Most of the failures could be-elated 
directly to preretinal membrane for- 
mation. Since 83% of the reoperated 
cases were reattached eventually, it is 
obvious that the majority couid have 
been cured by the initial operation. 
Perhaps the placement of higher, 
wider, or meridional implants would 
have averted most of the failures 
since, in general, these modifications 
were used at the reoperations. Wheth- 
er failure in these cases is ascribed to 
preretinal membrane formation or to 
inadequate scleral buckle is imconse- 
quential. The fact remains that pre- 
retinal membrane formation is asso- 
ciated with the majority of reopera- 
tions, causes nearly all final failures, 
and must be combated successfully in 
the future to improve the results of 
retina] detachment surgery. More 
attention must be directed to surgical 
detail since preretinal membrane for- 
mation increases the importarce of 
minor technieal errors and may pre- 
vent attachment of the retina follow- 
ing an apparently satisfactory epera- 
tion. It seems to be warranted to 
advocate inereases in buckle height, 
width, or circumference for cases 
associated with preretinal membrane 
formation. However, extensive sur- 
gery increases postoperative marbidi- 
ty and should be avoided in less 
complicated cases. 

It is no longer useful to attribute 
failures after retinal detachment sur- 
gery to myopia, aphakia, extent of 
detachment, hemorrhage, inflamma- 
tion, or similar factors. Such observa- 
tions should be used only as predictive 
indicators to alert the surgeon to a 
greater risk of failure." Awareness of 
contributing risk factors shoule pro- 
vide incentive to more careful preop- 
erative assessment of the retina. 

There are some causes of failure in 
retinal surgery that are unavoidable 
with current techniques, specifically 
new retinal tears (1396) and massive 
preretinal retraction (27%). All other 
causes of failure can be reduced by 
improved utilization of current exami- 
nation and operative techniques. 
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Orbitofacial Angiomatosis 





Albert J. Hofeldt, MD; Cheryl R. Zaret, MD; Frederick A. Jakobiec, MD; Myles M. Behrens, MD; Ira S. Jones, MD 


\ 


è Two patients with orbital vascular 
malformation and ipsilateral facial nevus 
flammeus were studied. The literature 
contains one similar case that interesting- 
ly shares with our cases the lack of 
leptomeningeal angiomatosis. Orbitofa- 
cial angiomatosis seems to be a distinct 
entity from meningofacial angiomatosis 
because of its true vascular malformation 
of the orbit. 

(Arch Ophthalmol 97:484-488, 1979) 


[racial nevus flammeus and leptome- 

ningeal capillary-venous angioma- 
tosis constitute the essential features 
of meningofacial or the Sturge- Weber 
syndrome.' Most commonly, however, 
facial nevus flammeus is encountered 
clinieally in the absence of leptome- 
ningeal lesions, the so-called incom- 
plete Sturge-Weber syndrome. The 
facial nevus flammeus is rarely bilat- 
eral* and can be associated with angio- 
matosis of the episclera, conjunctiva, 
lips, mouth, and pharynx,’ neck, 
thorax, tongue, and uvula,’ choroid,’ 
iris,^ gastrointestinal tract,’ lung, ova- 
ry, choroid plexus, and pancreas, 
frontal bone,’ and thymus." Orbital 
involvement is generally not asso- 
ciated with complete or incomplete 
Sturge-Weber syndrome. There is one 
report of a nontraumatie arteriove- 
nous malformation of the anterior 
orbit in the incomplete form of this 
syndrome." We have studied two 
patients with facial nevus flammeus 
and retrobulbar orbital hemangioma; 
both of these cases also lacked 
evidence of leptomeningeal angioma- 
tosis. 


REPORT OF CASES 


Case 1.—Clinical Summary.—Five months 
prior to admission a 63-year-old woman 
(Fig 1) with congenital nevus flammeus of 
the right side and long-standing nonpain- 
ful proptosis and medically controlled 
adult-onset glaucoma of the right eye had 
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an abrupt increase in proptosis that was 
associated with the glaucoma becoming 
uncontrollable, leading to severe reduction 
in visual aeuity. There was no history of 
epilepsy and the past medical history was 
remarkable only for an ambiguous "thy- 
roid disorder" that was treated with 120 
mg of thyroid extract daily. 

Findings from general medical and 
neurological examinations were unremark- 
able. Endocrinologie evaluation disclosed 
normal thyroid function. Visual acuity was 
light perception in the right eye and 6/5 in 
the left eye. The visual field could not be 
charted in the right eye, but the left eye 
was normal to 3/1,000 white test object. 
There was a severe relative afferent pupil- 
lary defect of the right eye. The facial 
nevus flammeus involved the right side of 
the forehead and the right eyelids and 
cheek. The right conjunctival and episcleral 
vessels were dilated and tortuous. The 
motility of the right eye was limited to 
only 2 or 3 mm in all directions. There was 
proptosis of 16 mm in the right eye. 
Tensions by applanation tonometry were 
40 mm Hg in the right eye and 18 mm Hg 
in the left eye. Gonioscopic examination 
disclosed open angles without synechiae. 
The right optic disc was pale and deeply 
cupped. The fundus coloration was not 
considered abnormal. 

Orbital tomograms (Fig 2) showed a 
5-mm enlargement of the right anterior 
orbit without bone destruction. Chlormero- 
drin Hg 197 isotope scanning disclosed a 
definite tumor pattern in the right orbit. 
A- and B-mode ultrasonography and com- 
puterized axial tomography (CT) identified 
a well-encapsulated and cystic retrobulbar 
tumor that was enhanced on the CT sean 
by contrast injection. No intracranial 
calcifications were detected on either the 
CT scan or skull roentgenograms; the EEG 
was normal. 

During the following year the proptosis 
of the right eye slightly increased and the 
glaucoma remained uncontrollable. The 
painful blind eye was removed and a biopsy 
was performed on the orbital tumor. 

Pathological Findings.—Pathological ex- 
amination of the globe showed an open 
anterior chamber angle without synechiae, 
severe loss of retinal ganglion cells, 
cupping of the optic nerve head, optic 
atrophy, prominent episcleral vessels, scle- 
rosis and vascular engorgement of the 
ciliary body and its processes, and dilation 
of the choroidal vessels without distur- 
bance of the overlying pigment epithelium, 
retinal detachment, or cystoid retinal 
degeneration. The choroidal vascular dila- 
tion was considered to be secondary and 


not evidence of a choroidal hemangioma. 
Staff pathologists of the Ophthalmic 
Pathology Department at the Armed 
Forces Institute of Pathology concurred in 
this interpretation. 

Microscopic examination of the orbital 
tumor disclosed an encapsulated (Fig 3 and 
4) mass of vascular tissue featuring inter- 
anastomosing channels (Fig 4) lined by 
flattened endothelial cells with occasional 
mural cells. The trabeculae separating the 
vascular channels were of variable thick- 
ness and at times gave the impression of 
papillary fronds when cut on cross section. 
A few smooth muscle cells were found in 
one section of the capsule (Fig 5), but Van 
Gieson’s stain did not demonstrate any 
elastic fibers. The phosphotungstie acid 
hematoxylin stain showed that many of the 
cells in the interstitium had filaments in 
their cytoplasm; there was no evidence of 
fibrin in the interstitium or within the 
vascular spaces. In the orbital tissue 
surrounding the main encapsulated tumor 
mass there were numerous grouped and 
dilated vascular spaces containing small 
amounts of smooth muscle in their walls 
(Fig 6). 

Case 2.—Clinical Summary.—A 5-month- 
old girl (Fig 7) with a congenital facial 
nevus flammeus of the left side developed 
proptosis of the left eye, edematous left 
eyelids, and epiphora ten days prior to 
hospitalization. She was otherwise healthy 
and had experienced no seizures. The fami- 
ly history was unremarkable. 

With the exception of a small hemangi- 
oma on the right buttock, findings from 
the general physical and neurological 
examinations were normal. She could 
fixate and follow with each eye and the 
confrontation fields were considered nor- 
mal. Retinoscopie findings were plano in 
the right eye and —4 diopters in the left 
eye. The pupils measured 2.0 mm in the 
right eye and 2.5 mm in the left eye. The 
left pupil reacted sluggishly to light and 
there was a mild left relative afferent 
pupillary defect. The facial nevus flam- 
meus was distributed over the left side of 
the forehead and the left eyelids and cheek, 
with patehy involvement of the upper 
eyelid and inner canthus. The proptosis of 
the left eye measured 4 mm at rest; with 
crying, the left eyelids suffused and the lid 
involvement by the nevus flammeus 
became more obvious. No orbital or facial 
bruit was heard. The left globe was hypo- 
tropic and its ductions were slightly 
limited and slowed in all directions. The 
left bulbar conjunctiva was mildly hyper- 
emic. The corneas were clear and no breaks 
in Descemet's membrane were observed on 
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Fig 1.—Case 1. Proptosis owing 
to venous orbital malformation in 
patiert with hypertrophic facial 
nevus flammeus. 


Fig 2.—Case 1. Orbital tomogram disclosing enlargement of right orbit. 





Fig 3.—Case 1. Encepsulated, partially excised tumor at left Fig 4.—Czse 1. Main body of tumor is composed of delicate, 


showing pseudoangiomatous or spongiform appearance. Orbital endotheli. m-covered trabeculae or fronds. Capsule is shown 
fat appears at right, outside of main mass (hematoxylin, phloxine, above (hematoxylin, phloxine, and safran, original magnification 
and safran, original magnification x 3). X 94). 





Fig 5.—Case 1. Few spindle-shaped, trichrome-positive smocth Fig 6.—Case 1. Cluster of abnormal vessels in vicinity of encap- 
muscle calls appear in capsule (arrows). Trabeculae within tumor sulated m ass showing smooth muscle in their walls (hematoxylin-. 
contain scattered fibroblast-like cells and delicate collagenous eosin, orginal magnification x 150). 

stroma (hematoxylin, phloxine, and safran, original magnification é 

x 475). 
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Fig 7.—Case 2. Proptosis owing to orbital 
capillary-venous malformation and buph- 
thalmos in patient with facial nevus flam- 


slitlamp examination. Their horizontal 
diameters were 12.0 mm in the right eye 


and 12.9 mm in the left eye. With the 
infant under general anesthesia, the 
intraocular tensions by Schiótz tonometry 
were 20 mm Hg in the right eye and 29 mm 
Hg in the left eye. The fundi did not show 
evidence of abnormal choroidal coloration, 
retinal venous engorgement, or increased 
vessel tortuosity. The left optic cup was 
enlarged with a cup/disc ratio of 0.6 in the 
left eye compared with a ratio of 0.3 in the 
right eye. R 

The karyotype, sleep EBG, orbital and 
skull roentgenograms, and intravenous 
pyelogram were normal. A- and B-mode 
orbital ultrasonography showed a normal 
left globe and an irregular, encapsulated 
cystic mass in the retrobulbar orbital fat 
associated with rhythmic vibrations sug- 
gestive of vascular pulsations. The CT scan 
(Fig 8) demonstrated a contrast-enhancing 
mass that extended from within the left 
orbit to the middle cranial fossa through 
the superior orbital fissure with flattening 
of the suprasellar cistern and deformation 
of the lateral ventricle and left sphenoid 
wing. Selective transfemoral arteriog- 
raphy (Fig 9) showed a large and highly 
vascular extra-axial mass with multiple 
collections of contrast in the extradural 
compartment of the left middle cranial 
fossa. The mass was richly supplied by 
meningeal branches of the internal carotid 
artery and by the ophthalmic, the internal 
maxillary, the middle meningeal, and the 
superficial temporal arteries. Leptomenin- 
geal angiomatosis was not visualized radio- 
graphically. Neither the skull roentgeno- 
grams nor the CT scan demonstrated intra- 
cranial calcifications. 

A left frontotemporal craniotomy was 
performed. An extradural vascular mass 
extended from the left middle cranial fossa 
anteriorly into the orbit through the 
superior orbital fissure, where the dura 
was substantially thickened. The tumor 
was subtotally resected, leaving only small 
posteromedial and anterior residua as well 
as the orbital portion. Leptomeningeal 
angiomatous lesions were not seen within 
the exposed area. The postoperative course 
was uneventful and a repeated CT scan 
disclosed only a small residual contrast- 
enhancing mass in the vicinity of the left 
greater sphenoid wing. Two weeks after 
the craniotomy, an examination that was 
performed with the patient under anesthe- 
sia confirmed the elevated intraocular 
tension of the left eye with unchanged 
cup/dise ratios. Gonioscopy showed an 
open angle, blood in Schlemm’s canal, 
many iris processes, and a suggestion of 
Barkan’s membrane in the left eye. An 
uncomplicated goniotomy was performed. 

Pathological Findings.—The pathological 
specimen from the craniotomy consisted of 


* portions of dura and a vascular tumor. The 


latter was formed by variable-sized, but 
often dilated, lumens (Fig 10) lined by 
flattened endothelial cells with orthochro- 
matic nuclei in a single layer. In the narrow 
interstitium separating the lumens, a 
second pgpulation of cells was seen with 
clear cytoplasm and round nuclei (Fig 11). 
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meus. 





Fig 8.—Case 2. Computerized axial tomo- 
gram demonstrating contrast-enhancing 
mass extending from left orbit into middle 
cranial fossa. 





Fig 9.—Case 2. Right cerebral arteriogram showing large and highly vascular extra-axial 
and extradural mass containing numerous venous lakes. 


The trichrome stain failed to reveal any 
cytoplasmic fibrils, but the reticulin stain 
demonstrated that these cells were gener- 
ally completely surrounded by fine argyro- 
philie fibers (Fig 12, left) These fibers 
were also PAS positive (Fig 12, right). The 
interstitial cells were interpreted as peri- 
cytes surrounded by immature basement- 
type reticulin fibers. 


COMMENT 


o 

Meningofacial angiomatosis or the 
Sturge-Weber syndrome is character- 
ized clinically by facial cutaneous 
angiomatosis involving the upper eye- 
lid and forehead and leptomeningeal 
angiomatosis with associated gyre- 
form cerebral calcifications. The lat- 
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Fig 10.—Case 2. Portion of extradural angiomatous tumor show- 
ing various sizes of lumens (hematoxylin-eosin, original magnifi- 
cation x 94). 
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Fig 11.—Cese 2. Hemangiopericytomatous pattern created by 
clusters of polyhedral cells occupying interstices between 
compresses capillary lumens (hematoxylin-eosin, original magni- 
fication x 47/5). 
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Fig 12.—Case 2. Left, interstitial cells are surrounded by reticulin fibers (Laidlaw's reticulin stain, x 475). Right, Many of interstitial 
cells have clear cytoplasm and are surrounded by PAS-positive circular msmbranous profiles (PAS, original magnification 


x 475). 


ter be€ome radiologically visible 
usually after infancy, but can be seen 
as early as 4 days of age,” and are 
often accompanied by an abnormal 
EEG, seizares, mental retardation, 
contralateral hemiparesis, and homo- 
nymous hemianopsia. [psilateral glau- 
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coma develops in approximate! 30% 
of cases,' the pathogenesis of which is 
obscure; stasis of blood secondery to 
angiomatous changes’ and struetural 
abnormality of the anterior chamber 
angle," or both," may be of etwlogic 
importance. An orbital tumor i& gen- 


erally not part of the Sturge-Weber* 
syndrome. In a review of 71 cases of 
hemangioma of the choroid, including 
17 patients with unequivocal Sturge- 


Weber syndrome, Witschel and Font’ * 


did not describe any cases with an 
associated orbital tumor.  * 
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Case 2 was a clinical diagnostic chal- 
lenge because of the simultaneous 
occurrence of buphthalmos and an 
orbital mass. Diagnostic clues to the 
orbital tumor were hypotropia and 
motility limitations of the involved 
globe and the increased proptosis 
during crying. The glaucoma was 
signalled by the enlarged corneal 
diameter, relative afferent pupillary 
defect, glaucomatous optie dise, uni- 
lateral myopia, and elevated intraocu- 
lar pressure. f 

The late appearance of glaucoma in 
case 1, which became uncontrollable 
after the proptosis suddenly in- 
creased, could have resulted from 
interference with ocular venous drain- 
age secondary to the orbital heman- 
gioma, a mechanism proposed by 
Morgan,'® since the anterior chamber 
angle was histologically normal and a 
choroidal hemangioma was absent 
while the episcleral, ciliary, and cho- 
roidal veins were dilated and tortuous. 
However, episcleral vessel dilation is 
not unique to retrobulbar venous 
stasis but also can be associated with 
choroidal hemangioma in the abscence 
of orbital hemangioma, as described 
by Jones and Cleasby." The congen- 
ital glaucoma in ease 2 may have been 
due to anomalous angle structures or 
elevated episcleral venous pressure 
owing to the orbital hemangioma. 

The cases reported herein do not 
manifest the Sturge- Weber syndrome 
for the following reasons: (1) they 
lacked leptomeningeal angiomatosis 
(as evidenced by the absence of cere- 
bral calcifications on roentgenogram 
and CT scan), seizures, EEG abnor- 
mality, mental retardation, paresis, 
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and homonymous hemianopsia, and 
(2) leptomeningeal angiomas on the 
cerebral angiogram and at craniotomy 
in case 2 were absent. Wolter et al," 
have described a related case. A 36- 
year-old man without evidence of 
glaucoma or leptomeningeal angioma- 
tosis had an anterior orbital arteriove- 
nous malformation and a nevus flam- 
meus in the distribution of the first 
and second branches of the right 
trigeminal nerve. 

In our case 1 the facial nevus was 
accompanied by glaucoma and a deep 
orbital lesion in which the main encap- 
sulated mass had the late appearance 
of a benign endovascular prolifer- 
ation,^'* possibly follewing an old 
thrombosis, which is consistent with 
the history of an abrupt increase in 
proptosis. The dilated venous-type 
channels surrounding the main tumor 
may indicate that the basic lesion in 
this patient is a venous malformation 
of the orbit in which several elements 
perhaps underwent thrombosis. In 
case 2 the facial nevus flammeus was 
associated with buphthalmos and an 
orbital vascular lesion continuous with 
an intracranial extradural vascular 
malformation that had the histopatho- 
logie characteristics of an immature 
capillary-venous malformation. The 
absence of glaucoma in the case of 
Wolter et al" (anterior orbital vascu- 
lar malformation) and the presence of 
glaucoma in our two cases (retrobul- 
bar orbital vascular malformation) 
further suggest that the glaucoma in 
this syndrome has a hemodynamic 
etiology through impeded ocular ve- 
nous drainage. 

It is of interest that the three 
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known cases of facial nevus flammeus 
and angiomatous orbital tumor have 
not been part of the fully expressed 
Sturge-Weber syndrome (meningofa- 
cial angiomatosis) and might be 
segregated as examples of orbitofa- 
cial angiomatosis. It seems that 
mesenchymal vascular tissue (skin, 
orbit, and extradural space) is the sole 
defect in orbitofacial angiomatosis. In 
addition to mesenchymal skin involve- 
ment, meningofacial angiomatosis in- 
volves mesodermal neural vascular 
supportive structures, ie, the leptome- 
ninx in all cases and the choroid in 
4095 of cases. If proptosis from a 
vascular malformation occurred in 
meningofacial angiomatosis, the logi- 
cal site of involvement would be the 
leptomeningeal layer of the optic 
nerve. Conceivably, meningofacial 
and orbitofacial angiomatosis could 
coexist, albeit unreported. 

These cases are different from the 
Klippel-Trenaunay-Weber syndrome, 
which has been documented to occur 
with orbital varices." This latter 
condition is not characterized by a 
facial nevus flammeus but usually 
consists of varicosities, cutaneous he- 
mangiectasis, and hypertrophy of all 
tissue in the affected limbs,” although 
visceral angiomatosis and thrombocy- 
topenia*® and internal malignancies? 
may be associated. 
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Ocular Findings in Thoracic-Pelvic-Phalangeal Dystrophy 


Arthur W. Allen, Jr, MD; John B. Moon, MD; Kenneth R. Hovland, MD; Don & Minckler, MD 


e Two unrelated patients with thoracic- 
pelvic-phalangeal dystrophy syndrome 
had retinal degeneration. A pathologic 
study of both eyes from one of the patients 
showed severe degeneration of the 
peripheral retina, with predominantly 
cone-type cells remaining. 

(Arch Ophthalmol 97:489-492, 1979) 


horacic-pelvic-phalangeal —dystro- 

phy (TPPD) is an unusual, reces- 
sively inherited  chondrodystrophy 
that was originally described by Jeune 
et al? They described two siblings 
with extreme constriction of the 
thoracic cage, which led to death in 
early infancy. Subsequent reports 
have detailed additional clinical and 
radiologic features of the TPPD 
syndrome.*' These include a con- 
stricted, narrow, bell-shaped chest; 
short ribs and high clavicles; short 
flared iliac crests; cone-shaped 
epiphyses; brachydactyly; and reces- 
sive inheritance. Because of the chest 
abnormalities, many of these children 
die at birth and some die in early 
childhood of respiratory embarrass- 
ment that is due to pneumonia. A 
progressive interstitial nephritis of- 
ten develops in those who survive 
early childhood and they eventually 
die of renal failure. 

This report documents the ocular 
findings in the TPPD syndrome and 
illustrates the ocular pathological 
findings mentioned in a preliminary 
abstract." 
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MATERIALS AND METHODS 


The eleetroretinograms (ERGs) were 
performed using a photostimuletor with 
neutral density filters varying ^om 0 to 
—8.0 log units. The impulse was measured 
with a contact lens electrode, =mplified, 
and the oscilloscope display was recorded 
on film. Photographs were made of the 
ERG waves under photopic condi-ions and 
every five minutes after dark azaptation 
had begun. 

Fluorescein angiography was performed 
on patient 1. 

The eyes from patient 1 were obtained at 
autopsy and fixed in formaldekhzde solu- 
tion. Both eyes were processed ir paraffin 
and studied with standard histologic stains 
and a light microscope. Portions ef periph- 
eral retina were removed from the paraf- 
fin blocks of the left eye, deparaffinized, 
postfixed in osmium tetroxide, embedded 
in epoxy resin, and examined with an 
electron microscope after additioral stain- 
ing with uranyl acetate and lead citrate. 


REPORT OF CASES 


Case 1.—This boy with TPPD syndrome 
was hospitalized at age 8!» years because of 
renal failure and hypertension. He was 
exotropie at age 14 years. At age 5 years 
the right eye was patched for 2% months, 
with improvement in the vision ir the left 
eye. At age 8 years the visual acuity was 
corrected to 20/40 in both eyes ane whitish 
spots were first noted in the peripheral 
retina in both eyes. At this time th2 patient 
complained of impaired night vision and 
his parents noted he had difficulty seeing 
in dim illumination. 

Ophthalmologic examination disclosed a 
visual acuity of 20/60 in the right eye and 
20/50 in the left eye, with the Dllowing 
cycloplegie refraction: —2.50 + 400 X 100 
in the right eye, and —1.75 + 3.7% X 80 in 
the left eye. The patient had a variable, 
alternating "V" exotropia and 3+ overac- 
tivity of both inferior obliques. The exotro- 
pia measured 100 prism diopters (PD) in 
upward gaze, 65 PD straight ahead, and 40 
PD in downward gaze at 6 m. The exotro- 
pia was quite variable at 0.5 m, measuring 


0 to 40 PD in the primary position with a V 
pattern. 

Findings from the slit-lamp examination 
were entirely normal in both eyes. Exami- 
nation of the fundus showed the discs to be 
of good color and the vessels to be atten- 
uated. The arteriovenous ratio was equal to 
one third. The macula was normal centrally 
but lost the normal nerve fiber layer sheen 
about 1 dise diameter from the fovea (Fig 
1). A 15-mm white test object at 1 m 
showed the visual fields to be constricted to 
3? in both eyes. In the periphery there were 
multiple small areas of pigment epi- 
thelial depigmentation with some pigment 
aggregation. This gave the peripheral 
fundus a “salt-and-pepper” appearance 
(Fig 2). 

Fluorescein angiography was mainly 
performed on the left eye, but findings in 
both eyes were similar. The early photo- 
graphs recorded a multitude of discrete 
areas of hyperfluorescence (Fig 3). As the 
study progressed these spots increased in 
intensity in the late venous phase and then 
slowly faded. They were interpreted as 
multiple pigment epithelial defects. 

While being evaluated as a transplant 
recipient, this patient died of renal failure 
at age 8% years. The eyes were obtained 
for pathologie examination. 

Case 2.— This 3-year-old girl with TPPD 
syndrome was the product of a 34-week 
gestation and weighed 2.25 kg at birth. 
Besides a history of her eyes wandering in 
the first few months of life, the ocular 
history was unremarkable and there was 
no history of night blindness. 

The child could not cooperate sufficiently 
for accurate visual acuities to be obtained; 
however, she followed a light well with 

both eyes. A 15-PD exophoria at 0.5 m was 
found with the alternate cover test. 
Versions and findings from slit-lamp 


examinations were entirely normal. Cyclo-* 


plegic refraction was a +0.75 sphere in 
both eyes.. 
Ophthalmoscopy showed the dises to be 


elevated 1 to 2 D in both eyes. Spontaneous. 


venous pulsations were present in both 
eyes and the elevation was not believed to 
be pathologic. The vessels and posterior 
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Fig 1.—Case 1. Right eye showing normal 
fovea with loss of retinal sheen peripheral- 
ly (arrows). 





Fig 4.—Case 2. Normal posterior pole of 
right eye. 


pole were normal (Fig 4). In the midperiph- 
ery a very definite salt-and-pepper appear- 
ance was found (Fig 5). 

Fluorescein angiography was not per- 
formed on patient 2 because of her age. 


FINDINGS 
Electroretinography 


Unfortunately, an ERG could not be 
obtained prior to the death of patient 
l. Electroretinograms were obtained 
from patient 2 and also in the two 
sisters (aged 8 and 4 years) and 
parents of patient 1. In case 2, the 


ERGs 


were performed with the 


patient under ketamine hydrochloride 
anesthesia and photopic responses 
"were absent. After 20 minutes of dark 
adaptation, a grossly reduced a wave 
and b wave were present. 


Family Studies 


Findings from the ocular examina- 
tions and the ERGs of the parents and 
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Fig 2.—Case 1. Left eye showing punctate Fig 3.—Case 1. Fluorescein angiogram 

atrophy of retinal pigment epithelium in sequence 24 seconds after injection into 

midperiphery. left eye showing multiple retinal pigment 
epithelial window defects. 





Fig 6.—Case 1. Sagittal section of optic 
globe of left eye showing peripheral atro- 
phy of retinal pigment epithelium. 


Fig 5.—Case 2. Temporal periphery of right 
eye showing fine pigment mottling. 


: 


“~~. 


Fig 7.—Outer retina in macular area from left eye of patient 1. Outer nuclear layer is 
relatively well preserved and cone-type inner segments are numerous: they protrude 
through external limiting membrane (ELM). Outer segments are missing, as is typical in 
autopsy material (hematoxylin-eosin, Original magnification x 100). 
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Fig 8.—Outer peripheral retina from left eye of patient 1. Most of the nubbins of cellular material protruding through 
external limiting membrane (ELM) appear to be cone-type inner segments that emanate from population of darkly 
staining cells (C) in outer region of outer nuclear layer. There is both disarray and decrease in number of cells present 
compared with normal. One-micron section of retina was embedded in epoxy resin (toluidine blue O, original 
magnification x 100). Inset, Same area showing cell processes that protrude through external limiting membrane 
(ELM). Processes were mostly cone-type (C) inner segments, but some represent rod-like (R) inner segments. 
Degenerated. mitochondria are apparent in both. Root filament is present in rod-like inner segment (circle), which is 
enlarged in upper left inset (original magnification of main inset x 5,040; enlargement of root filament x 18,200). 


siblings of patient 1 were entirely 
normal with one exception. The 
8-year-old sister had a fine pigmenta- 
ry stippling in the midperiphery of 
both eyes. She had a normal photopic 
ERG but the scotopic reading was 
slightly reduced. 


Pathologic Examination 


In case 1 the eyes were symmetrical 
in size, measuring approximately 25 
mm in width, 24 mm in height, and 23 
mm in length. Both globes transillu- 
minated nermally and were opened 
horizontally. The depigmented areas 
that were noted clinically were readily 
observed during gross examination 
(Fig 6). Histologically, the findings 
were identical in both eyes and will be 
described as one. 

The outer nuclear layer and photo- 
receptor layer of the retina were strik- 
ingly abnormal except in the central 
macular region, where they appeared 
relatively normal (Fig 7). Peripheral- 
ly, mainly short, bread, cone-type 
inner processes were present that 
extended through the external limit- 
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ing membrane (Fig 8). Outer seg- 
ments were not present, probably 
owing to autolysis postmortem. The 
cone-type inner segments from the 
peripheral retina that were noted in 
l-u plastic sections emanated primari- 
ly from a population of cells with 
darkly staining nuclei that were 
located adjaeent to the externa! limit- 
ing membrane, which is consistent 
with the expected location of cone 
nuclei” (Fig 8). These cells gave rise to 
internal receptor fibers (dendrites) 
that passed toward the external plexi- 
form layer. A second population of 
cells with lighter-staining nuclei did 
not seem to give rise to inner 
segments and tended to lie along the 
inner region of the outer nuclear 
layer; they possibly represented either 
rod-type cells or astrocytes. 

The number of ganglion cells was 
moderately decreased in the peripher- 
al retina, but they were probably pres- 
ent in norma! numbers in the macular 
area. There appeared to be a mild 
gliosis of the peripheral nerve fiber 
layer generally, and there was pro- 


nounced gliosis and “disarray” of 
outer nuclear layer neurons in the 
peripheral retina generally. The reti- 
nal vessels appeared unremarkable 
histologically. The optic nerve was not 
available for study. There was no 
evidence in any ocular tissues that 
were studied of active inflammation, 
and pigment had not accumulated in 
the retina. The retinal pigment epi- 
thelium was only mildly altered, with 
more than the normal variation in cell 
and nuclear size, and shapes. There 
was also unusual variation in pigment 
granule size, and the pigment ap- 
peared dispersed throughout the cyto- 
plasm rather than being confined to 
the apical portions of the cell. The 
choroid and sclera were unremark- 
able. 


Electron Microscopy . 


Fine-structure preservation in the 
tissue recovered from paraffin blocks 
was extremely poor. We could, howev- 


er, confirm that the nubbins of cell’ 


processes that extended through the 
external limiting membrane were 
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indeed mitochondrial filled and proba- 
bly eorresponded to the ellipsoids of 
cones (Fig 8, inset). 


COMMENT 


There are only a few references to 
ocular lesions associated with TPPD 
syndrome in the literature and these 
are sketchy. Lenz? described four 
patiehts with TPPD syndrome and 
simply stated that they had amaurosis 
prior to dying of uremia. Herdman 
and Langer’ reported three cases of 
TPPD syndrome associated with ure- 
mia and one of these patients had a 
right exotropia, hyperopia, and an 
abiotrophy of the choroid at approxi- 
mately 2 years of age. No details were 
given except for describing the abio- 
trophy as a "granular pigmentation of 
the choroid.” Kohler and Babbitt’ 
reported a case of a 2-week-old infant 
who reportedly had TPPD syndrome 
and iris colobomata in association 
with D-trisomy. Since colobomata are 
known to occur in D-trisomy, this 
finding is of questionable relevance in 
relation to TPPD syndrome. 

Bard et al^ recently reviewed 
another case of TPPD syndrome with 
severe ocular involvement. They did 
not perform fluorescein angiography 
but did notice retinal pigment epithe- 
lial abnormalities in the equatorial 
zone similar to those in case 1 in our 
report. In addition, they noted an "ab- 
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sence of macular landmarks” and 
thinning of the retinal vessels. Thin- 
ning of the retinal vessels was certain- 
ly a prominent feature in case 1 of our 
study but was not pronounced in case 
2. Bard et al'* also obtained an ERG on 
their patient. Both the photopie and 
scotopic responses were decreased in 
their patient; however, the severity of 
the deerease was not as pronounced as 
in ease 2 of our report. In reviewing 
the ocular pathologic material, one is 
impressed by the absence of rods. In 
addition, the cones appear to be 
affected, although not as severely as 
the rods. One would expect from the 
pathologie material that patient 1 
would have had a very abnormal 
scotopic and photopic ERG. 

The histopathologic study of case 1 
correlated well with the clinical 
impression of a primarily rod dystro- 
phy in that the remnants of cells 
identified in the outer retina were 
mainly from cones. The disorganiza- 
tion of the outer plexiform and outer 
nuclear layers in the peripheral retina 
suggests a compensatory gliosis that 
possibly developed after the degener- 
ation of rod cells. The rather mild 
degenerative changes in the retinal 
pigment epithelium and the lack of 
melanophages in the retina suggest 
that the main insult in this case may 
have been in the outer retina. 

It is interesting that the four cases 
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reported by Lenz’ (with amaurosis) 
and the case reported by Herdman 
and Langer’ all had renal involvement 
associated with ocular abnormalities. 
Patient 2 of our report and the patient 
described by Bard et al'* did not have 
renal disease but did have peripheral 
retinal abnormalities and a reduction 
in the ERG amplitude. This would lead 
one to believe that renal involvement 
is not necessary for a patient to have 
severe ocular changes with TPPD 
syndrome. 

Although we could not locate a 
patient with TPPD syndrome who had 
undergone renal transplantation, it is 
probable that children with TPPD 
syndrome and renal involvement will 
be evaluated as transplant recipients 
in the future, as patient 1 of our study 
was prior to his death. It is important 
to know if these children are doomed 
to severe retinal involvement and 
blindness. Therefore, we strongly be- 
lieve that all children with TPPD 
syndrome should have a complete 
ocular examination, including indirect 
ophthalmoscopy, an ERG, and fluores- 
cein angiography, if possible, so that 
the true prevalence of severe retinal 
involvement can be documented. 
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Choroidal Effusion During Glaucoma Surgery in 





Patients With Prominent Episcleral Vessels 


A. Robert Bellows, MD; Leo T. Chylack, Jr, MD; David L. Epstein, MD; B. Thomas Hutchinson, MD 


e Rapid intraoperative choroidal effu- 
sion and flattening of the anterior cham- 
ber occurred during glaucoma filtering 
surgery in tour young patients with promi- 
nent episcieral vessels, elevated episcle- 
ral venous pressure, and advanced open- 
angle glaucoma. Two of these four 
patients had Sturge-Weber syndrome. 
Intraoperative release of suprachoroidal 
fluid (SCF) through a posterior scleroto- 
my facilitated reformation of the anterior 
chamber and repositioning of the iris and 
ciliary bodv. Posterior sclerostomy per- 
formed prior to opening the anterior 
chamber minimized the above-mentioned 
untoward series of events. Analysis of 
SCF and serum demonstrated considera- 
ble differences in total protein and individ- 
ual immunoglobulin levels; this appears 
to be a manifestation of molecular sieving 
at the level of the choriocapillaris. Choroi- 
dal detachment and postoperative serous 
retinal detachment are manifestations of 
this phenomenon. 

(Arch Ophthalmol 97:493-497, 1979) 


Av intraoperative expulsive hemor- 
rhage is one of the most feared 


surgical complications in ophthalmolo- 


gy and fortunately is rare. To our 
knowledge, only two reports’? exist 
that describe a substantial intraopera- 
tive choroidal effusion (ICE). It may 
actually oceur more frequently and 
may not be recognized or may be 
confused with an expulsive hemor- 
rhage. Girard et al' described a case in 
which a keratoprosthesis was being 
inserted in a patient with advanced 
ocular pemphigus; a clear yellow fluid 
was evacuated from the suprachoroi- 
dal space when hemorrhage was 
expected. Ruiz and Salmonsen’? docu- 
mented at least one definitive exam- 
ple of ICE curing cataract extraction 
under general anesthesia following an 
episode of severe coughing. The infre- 
quency of ICE and the failure to 
recognize its predilection for specific 
patients has precluded successful 
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identification and treatment o^ these 
patients. 

The recognition of a grcup of 
patients with unusually prominent 
episcleral vessels and the opportunity 
to quantitate episcleral venous pres- 
sure (EVP) have provided us with a 
means of detecting those patients who 
are predisposed to develop ar ICE. 
More importantly, surgical interven- 
tion appears to modify its course as 
well as provide a better understand- 
ing of the mechanism of chcroidal 
effusion development. This article 
describes four patients, two with 
Sturge-Weber syndrome and tw) with 
an idiopathic form of prominert epi- 
scleral vessels, whose clinical course 
provided clues to the incidemee of 
occurrence, mechanism, and treat- 
ment of ICE. 


METHODS AND PATIENTS 


Kpiseleral venous pressure was mea- 
sured using a modification of the teelinique 
developed by Gaasterland and co-wcrkers? 
utilizing a pressure chamber device? cov- 
ered by a transparent synthetic mem- 
brane. The normal range of EVP (f to 12 
mm Hg) was established by a seres of 
measurements on healthy eyes (unpub- 
lished data, Abril 1977). 

The techniques of collecting supraenoroi- 
dal fluid (SCF) and of analyzing r all 
components listed in the Table ane de- 
scribed by Chylack and Bellows.’ 

Informed consent was obtained frem all 
patients after che nature of the procedures 
and surgery had been fully explained. 


REPORT OF CASES 


CASE 1.—A 25-year-old woman had a six- 
year history of bilateral asymptomat c red 
eyes. Visual aeuity was 20/20 OU. Many 
prominent episcleral vessels in both eyes 
manifested an unusual “hairpin”-like con- 
figuration at the limbus (Fig 1). Biom cros- 
copy of the anterior segments disclos»d no 
evidence of previous ocular inflammetion. 
Irides were normal and lenses were-elear. 
Intraocular pressures measured 48 mm Hg 
(OD) and 45 mm Hg (OS) by Goldmann 
applanation tonometry. Gonioscopy 
showed wide open angles; promiaent, 
broad ciliary body bands; and bloed in 
Schlemm’s canal throughout the circumfer- 
ence. Fundus examination demonstrated 
bilateral glaucomatous optic atrophy and a 
right inferior ercuate field defect. Tono- 
graphie C values were 0.16 (OD) and 0.14 
(OS); the pressures were greater thana 30 
mm Hg while pilocarpine hydrochlcride 


and epinephrine were used topically’ The 
EVP (OS) was 21 mm Hg. 

Extensive medical and neurologic exami- 
nations yielded normal findings, as did 
x-ray films of the orbits, skull, optic foram- 
ina, and chest. Cerebral angiography was 
not done. Results of an orbital venogram 
and radioactive isotope and Doppler stud- 
ies were also interpreted as normal. An iris 
fluoroangiogram demonstrated late filling 
of very prominent episcleral vessels. There 
was leakage from vessels at the pupillary 
margin as well as a midperipheral zone of 
nonfilling vessels noted 15 minutes follow- 
ing the fluorescein injection. 

After an inadequate response to maxi- 
mal medical therapy, a posterior lip sclerec- 
tomy on the right eye was performed. A 
clear cornea anterior chamber paracentesis 
was performed as the initial step of the 
operation. Approximately five minutes 
later, a layer of blood was noted circumfer- 
entially on the peripheral portion of the 
iris. This observation suggested retrograde 
transudation of blood from Schlemm's 
canal through the trabecular meshwork 
into the anterior chamber. The incision 
into the anterior chamber was made un- 
eventfully; however, when the sclerectomy 
was performed, iris immediately prolapsed 
into the opening. As a peripheral iridecto- 
my was done, amputation of a ciliary 
process and vitreous loss occurred. The 
anterior chamber flattened, the globe 
became firm, and the equator of the lens 
prolapsed into the sclerectomy site. A 
suprachoroidal hemorrhage was suspected, 
and immediately a posterior sclerostomy 
was performed 4 mm from the limbus in 
the inferotemporal quadrant. Upon enter- 
ing the suprachoroidal space, copious clear, 
light, yellow fluid was released. Despite 
numerous attempts at complete evacua- 
tion, additional SCF could be recovered 
repeatedly. It was eleeted to complete the 
operation and allow the posterior scleroto- 
my to remain open. 

On the first postoperative day, the ante- 
rior chamber had reformed and a filtering 
bleb was present. A superctemporal sector 
opacity of the lens was noted and a red 
reflex recorded. On the seeond postopera- 
tive day, an extensive serous retinal 
detachment was recognized. It resolved in 
ten days, while large doses of steroids were 
administered systemically. During the 
course of the next three months, gradual 
cicatrization of the filtering bleb occurred 
and, with elevation of the intraocular pres- 
sure, medical therapy was reinstituted. A 
small-sector, posterior, subcapsular cata- 
ract was present, and the visual acuity was 
20/100. 

Benefiting from experience [hat was 
gained in the interim, and that will be 
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Intraoperative Choroidal Effusion* 


SCF Serum Molecular Weight 


Sodium, mEq/L 124 136 + 2 d 
K+, mEq/L 3.7 43 + 0.3 ea 
Total protein, g/dL 1.11 6.16 + 0.29 


Albumin, g/dL 0.96 3.77 68,460 


Transferrin, mg/dL 35 167 80,000 


P, y 
* 


When medical therapy proved inade- 
quate, a posterior sclerectomy was per- 
formed on the left eye. Prior to entering 
the anterior chamber, a posterior sclerosto- 
my was made inferonasally and the supra- 
choroidal space was dry at the onset of the 
operation. Following an incision into the 
anterior chamber, the posterior sclerecto- 
my and peripheral iridectomy were per- 
formed. The iris edges remained incarcer- : 

















IgG, mg/dL 155 876 150,000 ai 

IgA, mg/dL 24 166 150.000 ated in the wound and the ciliary processes 
l | had rotated anteriorly into the sclerectomy 

C3, mg/dL 4 64 185,000 i í 
T a site. The eye was firm and the anterior 
gemecioglopulln, mere : P 3 chamber flat until the edges of the posteri- 
gm. mara 0 192 900,000 or sclerotomy were opened and copious 
B-lipoprotein 0 472 2,400,000 clear yellow fluid was evacuated. The iris 


*Levels of cations and serum proteins in simultaneously collected suprachoroidai fluid (SCF) and retracted spontaneously and the anterior 





serum. Data are based on four pairs. 


described, a second filtering procedure was 
done nine months later due to uncontrolled 
pressures on maximal tolerated medical 
therapy. Prior to entering the anterior 
chamber, a posterior sclerotomy was placed 
in the inferotemporal quadrant; no SCF 
was found. A paracentesis was performed 
and a _ limbal-based conjunctival flap 
reflected. The anterior chamber was 
entered, and the iris immediately pro- 
lapsed. A posterior lip sclerectomy and 
iridectomy were performed. It was again 
evident that the ciliary processes had 
rotated anteriorly and were present in the 
wound. Attention was redirected to the 
posterior sclerotomy and, when the lips of 
this incision were opened, copious clear 
yellow fluid flowed briskly from the supra- 
choroidal space. The iris retracted sponta- 
neously, and the anterior chamber could be 
reformed easily. Following drainage of the 
suprachoroidal space, the sclerotomy was 
left open and the conjunctiva closed. 
During the postoperative course, a promi- 
nent choroidal detachment was present as 
well as a small localized, superonasal serous 
retinal detachment, which resolved in 72 
hours. Eighteen months after glaucoma 
surgery, the intraocular pressure was 10 
mm Hg with no medication, and the visual 
acuity was 20/40. 

Later, filtering surgery was performed 
on the left eye because of inadequate pres- 
sure control and progressive disc damage 
despite maximal medication. A prelimi- 
nary prophylactic posterior sclerotomy was 
made in the inferonasal quadrant. The 
paracentesis incision and limbal-based con- 
junctival flap were created. Incision into 
the anterior chamber resulted in iris 
prolapse and, after thé posterior lip sclerec- 
tomy and iridectomy, the ciliary processes 
rotated anteriorly into the sclerectomy 
site. When the edges of the posterior scle- 
rotomy were opened, copious clear yellow 
fluid again was evacuated from the supra- 
choroidal space without incident. Follow- 
ing this decompression, the iris retracted 
into the anterior chamber, and the cham- 

* ber formed spontaneously. Postoperative- 
ly, a 360? choroidal detachment was pres- 
ent, but no secondary retinal detachment 
could be seen. Subsequently, the anterior 

. chamber remained shallow and on the sixth 
postoperative day, corneolenticular touch 
was noted, and operative evacuation of the 
suprachoroidal space was performed. Ap- 
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proximately 5 mL of clear yellow fluid was 
released. The anterior chamber was re- 
formed and the bleb observed to be high 
and diffuse. Fifteen months after this 
procedure, the intraocular pressure was 11 
mm Hg with a functioning filtration bleb 
and visual acuity of 20/20. 

Cask 2.-A 33-year-old woman with 
Sturge- Weber syndrome, characterized by 
bilateral facial and extremity hemangi- 
omas, intracranial calcifications, and men- 
tal retardation with a documented seizure 
disorder, was seen for advanced bilateral 
open-angle glaucoma. The patient had 
bilateral, prominent, severely tortuous 
episcleral vessels at the limbal regions of 
both eyes (Fig 2). Visual acuity was count- 
ing fingers (OD) and 20/30 (OS). Intraocu- 
lar pressures were 22 mm Hg (OU) on 
maximal medical therapy, and the angles 
were wide open to the ciliary body band 
with blood in Schlemm’s canal in both eyes. 
Tonography demonstrated C values of 0.08 
(OD) and 0.04 (OS). Advanced bilateral 
glaucomatous atrophy of the optic discs 
was present, and there was extensive field 
loss in the right eye. Fluorescein angiogra- 
phy of the fundus did not demonstrate a 
choroidal hemangioma in either eye. 

Due to inadequate tension control on 
maximal medical therapy, a posterior lip 
sclerectomy of the right eye was per- 
formed. A preliminary posterior sclerosto- 
my was not performed because its benefit 
had not been recognized at that time. 
Following the incision into the anterior 
chamber and posterior sclerectomy, the iris 
promptly prolapsed into the sclerectomy 
site and could not be reposited despite an 
adequate peripheral irideetomy. The ciliary 
processes had rotated anteriorly and were 
protruding into the sclerectomy opening. 
The globe was firm and the anterior cham- 
ber flat. Only with diffieulty could refor- 
mation of the anterior chamber be accom- 
plished at the completion of the opera- 
tion. 

Postoperatively, the patient developed 
an extensive 360° choroidal detachment 
with a high inferior serous retinal detach- 
ment. The retinal and choroidal detach- 
ments resolved slowly while she was taking 
steroids systemically. Twenty-four months 
following surgery, a functioning filtration 
bleb was present and the intraocular pres- 
sure was 12 mm Hg with no medication. 
The visual acuity was counting fingers. 


chamber easily reformed. During the 
postoperative period, a 360° choroidal 
detachment was present but the anterior 
chamber remained formed and no serous 
retinal detachment was recognized. Eigh- 
teen months after filtration surgery, the 
intraocular pressure was 10 mm Hg with 
no medication and the visual acuity was 
20/25. 

Case 3.—A 24-year-old woman with 
Sturge-Weber syndrome, characterized by 
bilateral facial and extremity hemangi- 
omas, intracranial calcifications, seizure 
disorder, and a right homonymous hemia- 
nopsia, was under treatment at the Massa- 
chusetts Eye and Ear Infirmary for 
advanced open-angle glaucoma. Prominent 
tortuous episcleral vessels were noted in 
the perilimbal area of both eyes, but were 
more prominent on the left (Fig 3). In April 
of 1974, the visual acuity was 20/20 OU. 
Intraocular pressures were 20 mm Hg (OD) 
and 32 mm Hg (OS). A normal disc was 
present on the right, and advanced glauco- 
matous atrophy was documented on the 
left. No definite glaucomatous field defect 
could be documented but the patient had a 
right homonymous hemianopsia. Tonogra- 
phy demonstrated a C value of 0.06 (OD) 
and 0.05 (OS). Fluorescein angiography of 
the fundus did not demonstrate a choroidal 
hemangioma in either eye. 

Episcleral venous pressure in the left eye 
was 24 mm Hg in the most prominent 
vessel, while slightly smaller vessels had 
pressures that varied from 18 to 20 mm Hg. 
At that time, a left arcuate scotoma was 
recorded and, because of progressive field 
loss and uncontrolled pressures, a posterior 
lip sclerectomy was performed. The initial 
step of the operation was an inferonasal 
prophylactic posterior sclerostomy. When 
the anterior chamber was entered and the 
posterior sclerectomy performed, the iris 
prolapsed immediately, and, when the 
peripheral iridectomy was performed, the 
ciliary processes rotated anteriorly into the 
sclerectomy site. The eye became firm and 
the anterior chamber shallow until the 
edges of the posterior sclerotomy were 
opened and copious clear yellow fluid 
escaped from the suprachoroidal space. 
Following this maneuver, the eye became 
soft and iris retraction into the anterior 
chamber was aided by the intracameral 
injection of acetylcholine. 

The postoperative course was character- 
ized by a low 360° choroidal detachment 
and localized superotemporal serous retinal 
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Fig 1.—Case 1. Prominent bilateral episcleral vesses of undetermined cause* 
with gonioscopic view (center) of blood in Sciremm's canal while the » 
intraocular pressure was 34 mm Hg. 
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Fig 3.—Sturge-Weber syndrome with 
prominent vessels (OS). 


Fig «.—Prominent episcleral vessels appearing to spare limbal region but oresent in all quadrants (OD) (case 4). 
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detachment that resolved spontaneously in 


48 hours. Systemic steroid therapy was not 
used. Eighteen months after filtration 
surgery, a diffuse bleb was present, the 
intraocular pressure was 8 mm Hg with no 
medication, and the visual acuity was 20/ 
25. 

Cask 4.—A 27-year-old woman was 
known to have prominent bilateral epi- 
scleral vessels “like road maps” since age 
14. She had noted a gradual painless loss of 
vision in the right eye for approximately 
“three months.” When examined in June 
1977, visual acuity was hand motions at 60 
em (OD) and 20/25 (OS). She Ħad bilateral 
prominent, dilated, slightly tortuous ves- 
sels on the episcleral surface that seemed 
to stop approximately 1 to 2 mm from the 
limbus (Fig 4). Biomieroscopy of the ante- 
rior segment otherwise was entirely 
normal. Intraocular pressures measured 43 
mm Hg (OD) and 25 mm Hg (OS) by 
Goldmann applanation tonometry. Gonios- 
copy demonstrated wide open angles OU, 
and in the right eye, there was a slightly 
grayish translucent membrane that could 
be visualized on scleral spur and in front of 
the inferior trabecular meshwork. A local- 
ized area of blood in Schlemm's canal was 
seen from 6 to 9 o'clock. In the left eye, a 
scleral spur was indistinct, and there was 
no blood observed in Schlemm’s canal. 
Fundus examination showed extensive 
glaucomatous atrophy (OD) and a normal, 
full, neural rim and optic nerve (OS). The 
visual field (OS) was normal, and only a 
small central island, visible to an 18-mm 
white test object, existed (OD). Tonograph- 
ic C-values were 0.08 (OD) and 0.10 (OS). 
Episcleral venous pressure (OD) was 32 mm 
Hg in the most prominent nasal vessel and 
ranged from 17 to 25 mm Hg in other 
vessels tested. The episcleral venous pres- 
sure (OS) ranged from 14 to 20 mm Hg in 
the different vessels tested. 

The intraocular pressure of the right eye 
remained at 28 mm Hg on maximal medi- 
cal therapy, and glaucoma filtering sur- 
gery was recommended. As the initial 
maneuver, a posterior sclerostomy was 
performed in the inferonasal quadrant; 
again the suprachoroidal space was dry. A 
limbal paracentesis wound was made and a 
conjunctival flap created. The prominent 
episcleral vessels could be more fully appre- 
ciated with the conjunctival tissues re- 
moved, and efforts were made not to sacri- 
fice these vessels. The anterior chamber 
was entered, and a posterior sclerectomy 
made. Iris prolapse occurred and an iridot- 
omy was required in order to complete the 
punch sclerectomy. A peripheral iridecto- 
my was performed and the ciliary pro- 
cesses rotated anteriorly into the scler- 
ectomy opening. The anterior chamber 
became shallow and the globe was firm. 
When the lips of the inferonasal scleroto- 
my wound were opened, a copious amount 
of clear yellow fluid was evacuated. 


` Release of the SCF permitted the anterior 


chamber to be reformed and the iris 
retracted into the anterior chamber spon- 
taneously. 

During the postoperative course, the 
patient had a low choroidal detachment 
and a logalized serous retinal detachment 
in the posterior pole that resolved without 
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| therapy in 48 hours. Six months following - 


filtration surgery, the intraocular pressure 
was 7 mm Hg with a functioning bleb and 
no medication. The visual acuity remained 
at hand motions. 


RESULTS AND 
EXPERIMENTAL STUDIES 


Specimens of SCF were collected 
during the evacuation of the supra- 
choroidal space. Simultaneous serum 
samples were obtained for compari- 
son. In the effusion fluid, the electro- 
lyte and small molecular weight con- 
stituents were similar tc those in the 
serum (Table). The protein concentra- 
tion was approximately 18% of serum 
protein, substantially less than the 
protein concentration of delayed cho- 
roidal detachment fluid Microscopic 
analysis of the centrifuged cellular 
components of the effusion fluid 
demonstrated rare inflammatory cells 
and a few RBCs. This cistribution of 
ions and proteins of various sizes is a 
manifestation of molecular sieving 
and is consistent with the existence of 
an isoporous membrane between the 
intravascular and _ suprachoroidal 
space with a pore diameter of 142 A.‘ 
In delayed choroidal effusions, in 
which the filtration rate of fluid 
across the capillary membrane is slow, 
molecules with molecular weights of 
900,000 and greater are excluded. 
However, in rapidly Ge, intraopera- 
tive) formed choroida! effusions, the 
increased filtration rate reduces the 
chance that larger molecules enter the 
pore and thus effectively reduces pore 
size. Molecules with molecular weights 
equal to or greater than 339,000 
daltons are excluded. A full descrip- 
tion of molecular sieving in SCF 
formation is presented by Chylack 
and Bellows,‘ and, in general, molec- 
ular sieving is described by Pappen- 
heimer? and Manegold.* 

Four eyes without abnormal epi- 
scleral vessels were evaluated for the 
presence of ICEs. Indication for 
initial posterior sclerostomy was pres- 
ent in each case ard provided the 
opportunity to evaluate the occur- 
rence of intraoperative effusion in a 
control population. 

In a 65-year-old man with previous 
hemorrhagic choroidal detachment 
following filtration surgery who was 
to have cataract surgery from below 
in the same eye, three posterior scler- 
ostomies were performed prior to 
entering the eye. The lens extraction 
was completed without complication. 
At no time during the operation was 
suprachoroidal fluid detected. A 55- 
year-old woman with well-docu- 
mented malignant glaucoma after 
peripheral iridectomy and reinstitu- 
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sure in her left eye. Prior to 
trabeculectomy, a preliminary poste- 
rior sclerostomy was performed; there 
was no demonstrable fluid in the 
suprachoroidal space. At no time 
during the operation was SCF found. 

The third patient, an 85-year-old 
woman previously had experienced an 
expulsive hemorrhage during cataract 
surgery and subsequent enucleation 
of her right eye. Three years later, she 
developed a cataract that reduced her 
vision to counting fingers in the left 
eye. Two inferior sclerostomies were 
performed prior to an uneventful 
cataract extraction. There was no 
evidence of choroidal effusion during 
the surgery and there was no recur- 
rence of her intraoperative hemor- 
rhage. 

The fourth patient, a 52-year-old 
woman with advanced open-angle 
glaucoma, had had a clinically impor- 
tant choroidal detachment following 
glaucoma surgery that required cho- 
roidal tap. The patient had an un- 
eventful posterior lip sclerectomy in 
the left eye, but difficulty was 
encountered in reforming the anterior 
chamber. A posterior sclerostomy was 
performed, but no fluid was found in 
the suprachoroidal space. 


COMMENT 


It is recognized that serious surgical 
complications have been associated 
with glaucoma operations in patients 
with Sturge-Weber | syndrome.'^ 
These complications include expulsive 
hemorrhage, severe uncontrollable an- 
terior chamber hemorrhage, and one 
of us (B.T.H.) has noted the inability 
to reposit the iris following a periph- 
eral iridectomy during filtration sur- 
gery. Postoperative complications 
such as an extended period of flat 
anterior chamber, choroidal detach- 
ment, and secondary retinal detach- 
ment are known." 

This study documents the very 
unusual occurrence of an ICE in four 
patients with open-angle glaucoma at 
the time of glaucoma filtering sur- 
gery. The clinical picture and se- 
quence of events were identical in 
each case. All of the patients had very 
prominent episcleral vessels, and in 
three patients (cases 1, 3, and 4), 
elevation of EVP was documented. 
The predictable sequence of events 
occurred soon after an incision was 
made into the anterior chamber and 
the intraocular pressure was reduced 
to zero. The iris prolapsed into the 
wound site, and when the peripheral 
iridectomy was performed, the ciliary 
processes were seen to be rotated 
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sclerectomy site. The anterior cham- 
ber shallowed, and the globe became 
firm until the edges of a previously 
placed posterior sclerotomy were sep- 
arated to release copious clear yellow 
SCF. This decompression of the globe 
permitted the iris to retract and the 
anterior chamber to be formed. Com- 
plications following operation ap- 
peared to be less serious when the 
SCF was drained during the glaucoma 
surgical procedure. The amount and 
duration of the serous retinal detach- 
ment (case 1 and 2) was greatly abbre- 
viated, while the extent and time 
course of the choroidal detachments 
were attenuated. 

The oppertunity to characterize the 
specific syndrome and relate it to 
prominent episcleral vessels has been 
augmented by the ability to measure 
an increase in EVP in three of our 
cases. The clinical application of EVP 
measurement has thus far been lim- 
ited, although Minas and Podos'^ have 
described a mother and daughter with 
open-angle glaucoma and increased 
EVP. Recently, Phelps and Armaly" 
have reported a simple pressure cham- 
ber device that has very real potential 
to be applicable for clinical use. 
Utilizing this technique, Phelps has 
documentec elevated EVP in a popu- 
lation of Sturge-Weber patients with 
glaucoma. In a series of patients 
with prominent episcleral vessels, two 
of us (A.R.B. and D.L.E.) and W. M. 
Grant, MD, demonstrated the associa- 
tion of intracranial vascular abnor- 
malities, Sturge-Weber syndrome, 
and an idiopathic variety with open- 
angle glaucoma in individuals who 
have elevated EVP (unpublished data, 
April 1977). It appears that greater 
enthusiasm for this diagnostic tech- 
nique is warranted since it may 
provide additional data to better 
understand basie mechanism of aque- 
ous outflew. 

The documentation of an intraoper- 
ative serous choroidal effusion in the 
presence of EVP elevation allows us to 
speculate about the mechanism of 
serous choroidal effusion formation. 
Ample evidence exists in Sturge- 
Weber syndrome of extensive angi- 
omatous invclvement of the choroid as 
well as the episclera and intrascleral 
perilimbal plexus. In this syndrome, 
the measured EVP can be assumed to 
reflect the venous pressure at the level 
of the cifiary body and choroid. Thus, 
it may not be unreasonable to assume 
that the EVP is a manifestation and 
index of the orbital and vortex venous 
pressure. With an elevation of EVP 
(often more than twice normal in 
eases 1, 3, and 4), a substantial 
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increase in the pressure differential 


across the eapillary membrane of the 
ciliary body and choroid exists when 
the intraocular pressure is lowered to 
zero. This increased transcapillary 
pressure greatly favors the rapid 
transudation of fluid from the intra- 
vascular to the extravascular space. 
Indeed, in our patients, a rapid trans- 
udation of fluid was observed at 
surgery soon after the intraocular 
pressure was lowered to zero and a 
copious amount of clear yellow fluid 
was evacuated from the suprachoroi- 
dal space. Earlier, examination of the 
sclerotomy site had shown that there 
was no fluid in this potential space. It 
was this unique clinical opportunity 
that provided us with the means of 
establishing that molecular sieving 
occurs in the formation of SCF. Study 
of delayed choroidal detachments (as 
after cataract extraction or glaucoma 
surgery complicated by hypotony and 
flat anterior chambers) had demon- 
strated a restriction to the passage of 
immunoglobulins whose molecular 
weight exceeded 900,000 daltons" The 
pore diameter (142 A) calculated from 
these data corresponded well with 
anatomical measurements by Spitznas 
and Reale™ on hman choriocapillaris. 
If molecular sieving occurs through a 


normal isoporous membrane, in- 
creased — transcapillary filtration 
should inerease the restriction to 


passage of large molecules and slower 
transcapillary filtration should de- 
crease it. This is exactly what was 
found upon analyzing the SCF from 
the cases of intraoperative effusion.‘ 
The combination of elevated EVP and 
profound hypotony (when the intraoc- 
ular pressure is lowered to zero at 
surgery) is the presumed basis for the 
accelerated transcapillary filtration 
and rapid formation of a suprachoroi- 
dal effusion. 

The mechanism described above 
might equally well apply to patients 
with other mechanisms for elevated 
EVP. The ophthalmic surgeon might 
expect ICE to be a cause for increased 
vitreous pressure during intraocular 
surgery. We speculate that a particu- 
lar group of patients to whom this 
problem is not uncommon are eften 
obese, with enlarged thick necks; they 
are colloquially referred to as “bull 
neck vitreous losers." One can pestu- 
late an increase in head, orbital, and 
episcleral venous pressure due to flex- 
ion of a thickened neck, which results 
in obstruction of venous return and 
enhancement of an ICE after the 
intraocular pressure is lowered to zero 
during intraocular surgery. A posteri- 
or sclerostomy to decompress the 
suprachoroidal space prior to, or at the 
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might prevent the eventual vitreous 
loss. 

This study emphasizes the value of 
posterior sclerostomy in treating an 
ICE that may occur in a specifie group 
of patients predisposed to develop this 
complication. The recognition and 
treatment of this entity appear to 
minimize the intraoperative and post- 
operative complications encountered 
during the surgical management of 
this glaucoma population. The value of 
measuring EVP has been emphasized 
in providing ‘the opportunity to pre- 
dict the likelihood of the intraopera- 
tive complication of choroidal effu- 
sion. 


This investigation was supported in part by 
National Institutes of Health research grants 
EY01276 and 1RO1EX01894 and the Brigham 
Surgical Group Foundation. 

Peter B. Mooney, MD, Peter P. Gudas, MD, 
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MD, allowed us to study and participate in the 
care of these patients. David Dueker, MD, 
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grams on patient 1. 
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Bacillus cereus Endogenous Panophthalmitis 


Emilio Bouza, MD; Scott Grant, MD; M. Colin Jordan, MD; Richard H. Yook, MD; Hector L. Sulit, MD 


* A case of severe suppurative endoge- 
nous panophthalmitis caused by Bacillus 
cereus resulted from intravenously ad- 
ministered medications. This is the first, 
to our knowledge, well-documented case 
of endogenous endophthalmitis asso- 
ciated with this organism. It is recom- 
mended that if on Gram’s stain of the 
anterior chamber fluid, Gram-positive 
rods are seen, chloramphenicol should be 
administered in addition to penicillin 
because of the possibility of B cereus 
infection. 

(Arch Ophthalmol 97:498-499, 1979) 


Bacterial panophthalmitis following 

oeular surgery or trauma to the 
eye is well known.' Less frequently, 
such infections result from bacter- 
emia. In this report we describe a 
patient with bacterial panophthalmi- 
tis caused by an organism that is 
usually considered a noninvasive sap- 
rophyte. In this instance, the iatro- 
genic nature of the infection was 
clearly documented. 


REPORT OF A CASE 


A 43-year-old, previously healthy man 
was referred to the Jules Stein Eye Insti- 
tute with a 12-hour history of pain, swell- 
ing, and severe loss of vision in the right 
eye. For several weeks prior to the onset of 
illness, the patient received twice weekly 
intravenous (IV) injections of cyanocobal- 
amin, gluconate calcium, and other B vita- 
mins by his private physician. The last 
injection was administered less than 24 
hours prior to the onset of the patient's 
initial symptoms. THere was no history of 
eye trauma. 

On admission, physical examination 
showed a temperature of 39 °C (102 °F), a 
pulse rate of 86 beats per minute, a blood 
pressure of 140/80 mm Hg, and mild 
lethargy. Visual acuity was limited to light 
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perception in the right eye and 6/6 in the 
left eye. The right eye (Fig 1) exhibited 
marked congestion of the bulbar and palpe- 
bral conjunctivae and a hazy edematous 
cornea with a ring infiltrate. The eyelids 
were swollen and the extraocular move- 
ments were severely restricted in all direc- 
tions of gaze. The anterior chamber was 
poorly visualized. The fundus could not be 
seen in the right eye; in the left eye, it was 
within normal limits. Findings from the 
remainder of the physical examination 
were unremarkable. 

Laboratory studies disclosed a WBC 
count of 11,400/ul, with 89% neutrophils, 
10% lymphocytes, and 1% monocytes. 
Hemoglobin, hematocrit, and serum elec- 
trolyte values, findings from routine uri- 
nalysis and liver function tests, and chest 
and orbital roentgenograms were within 
normal limits. Computerized axial tomo- 
graphy of the brain and orbit failed to 
show any abnormalities other than slight 
proptosis of the right eye. 

Shortly after admission, an anterior 
chamber paracentesis was performed. 
Gram’s stain of the fluid revealed a few 
polymorphonuclear leukocytes with large 
Gram-positive rods inside and outside the 
WBCs (Fig 2). A vitreous tap was not 
performed because of poor visualization of 
ocular landmarks. Cultures of the anterior 
chamber fluid subsequently showed a pure 
growth of Bacillus cereus within 24 hours, 
while cultures from the right conjunctivae 
grew Staphylococcus epidermidis. Two 
blood cultures taken on admission were 
sterile and a urine culture showed greater 
than 10° colonies of a Bacillus species that 
was not identified further. 

Treatment was instituted intravenously 
with chloramphenicol (8 g/day) and gen- 
tamicin sulfate (4.5 mg/kg/day). In addi- 
tion, a single 20-mg dose of gentamicin 
sulfate was administered by sub-Tenon’s 
capsule injection at the time of paracente- 
sis. However, because of irreversible loss of 
ocular function and continuing infection 
and pain, the right eye was enucleated on 
the third hospital day. During the surgical 
procedure, the globe was found to be 
ruptured at the superonasal area about the 
equator; it communicated with an abscess 
cavity that contained approximately 4 ml 
of brownish purulent material that subse- 
quently grew B cereus. The chlorampheni- 
col therapy was continued postoperatively, 
but the gentamicin therapy was stopped. 
The patient recovered uneventfully after a 
total of ten days of antibiotic treatment. 


MICROBIOLOGICAL AND 
EPIDEMIOLOGIC STUDIES 


Three multidose vitamin and miner- 
al vials from which the patient had 
received his IV injections by his 
private physician were obtained for 
investigation. Bacillus cereus was 
isolated from all three vials in pure 
culture. Results of antibiotic suscepti- 
bility tests in broth using B cereus 
from the vials and from the patient’s 
eye were identical. The organisms 
were susceptible to chloramphenicol, 
erythromycin, gentamicin, and ami- 
kacin and resistant to penicillins and 
cephalosporins. 


PATHOLOGICAL FINDINGS 


Examination of the enucleated eye 
showed greatly disorganized ocular 
contents. The cornea, anterior cham- 
ber, iris, ciliary body, vitreous, sclera, 
and optic nerve were all infiltrated 
with polymorphonuclear leukocytes. 
The retina was represented by a small 
detached disorganized fragment. The 
choroid was replaced with a large 
circumferential band of hemorrhage. 
Tissue Gram’s stain showed large 
Gram-positive rods. This picture was 
consistent with a severe suppurative 
panophthalmitis. 


COMMENT 


Most cases of bacterial panophthal- 
mitis result from either trauma or 
surgery. Although the incidence is 
very low, loss of the eye, or at least 
useful vision, frequently results.'* 
The organisms most frequently re- 
sponsible are Gram-positive cocci (es- 
pecially coagulase-positive and coagu- 
lase-negative staphylococci), followed 
by a variety of Gram-negative rods, 
including Pseudomonas aeruginosa, 
Proteus sp, and Escherichia coli. 

Endogenous panophthalmitis re- 
sulting from bacteremia anf seeding 
of the eye is even less common and 
usually is associated with infection of 
soft tissue, abdominal abscesses, puer- 
peral fever, meningitis, or endocardi- 
tis.^' The causative organisms have 
been Sta aureus, Pr mirabilis, Ps 
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Fig 1.—Right eye on morning after admission. 


aeruginosa, Neisseria meningitidis, 
E coli, Streptococcus pneumoniae, and 
others. Prior to this report, only one 
instance, to our knowledge, of endoge- 
nous panophthalmitis owing to a 
member of the genus Bacillus had 
been described. Organisms of the 
genus are large, spore-forming, aero- 
bie, Gram-positive rods. With the 
exception ef the etiologic agent of 
anthrax, B anthracis, Bacillus species 
have been generally regarded for 
many years as saprophytes.? More 
recently, however, the role of Bacillus 
as a pathogen in such illnesses as 
bacteremia, endocarditis, infection of 
ventriculoatrial shunts, pneumonia, 
meningitis, and food poisoning has 
been clearly doeumented.'*-'? 

In ocular pathology, the “Bacillus 
group” has been associated with 
dacryocystitis, conjunctivitis, kerati- 
tis, iridocyclitis, and panophthalmi- 
tis.'*^* Francois" in 1984 reviewed the 
ocular pathology associated with this 
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Fig 2.—Gram's stain of anterior chamber fluid showing Gram- 
positive rocs, a few of which are within polymorphonuclear 
leukocytes (original magnification x 1,000). 


organism. He collected 41 case reports 
of traumatic panophthalmitis and 
stressed the very brief incubation 
period and the destructive nature of 
the disease. More recently, Davenport 
and Smith'* noted that many B subtil- 
is organisms associated with ocular 
infection are actually B cereus. 

The only reported instance of 
B cereus endogenous panophthalmitis 
was described by Kerkenezov* in 1953; 
the infection presumably followed a 
contaminated blood transfusior, al- 
though the unit of blood was not 
cultured. 

In our patient, B cereus bacteremia 
and subsequent seeding of the eye 
almost certainly resulted from direct 
IV inoeulation of bacteria, since the 
same organism was isolated from all 
of the medication vials used for the 
injections. In addition, the antibiotic 
susceptibility patterns of the crga- 
nisms isolated from the eye and from 
these vials were identical. As noted by 
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Coonrod et al, B eereus is uniformly 
resistant to penicillins, which is an 
important characteristic that differ- 
entiates this organism from B anthra- 
cis. The central role of anterior cham- 
ber paracentesis in definitive bacteri- 
ologic documentation in panophthal- 
mitis is clearly illustrated by this case 
since conjunctival cultures grew only 
Sta epidermidis. Forster’ has shown 
that patients with positive anterior 
chamber fluid culture are more likely 
to suffer permanent lass of vision 
than those with negative cultures. 
When Gram-positive rods are seen 
on Gram’s stain of anterior chamber 
fluid, treatment should be initiated, 
pending specific bacteriologic identifi- 
cation, with both penicillin and chlor- 
amphenicol, since E cereus and clos- 
tridia are the most likely pathogens. 
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Corynebacterium Endophthalmitis 


Laboratory Studjes and Report of a Case Treated by Vitrectomy 


Thomas Hanscome MD, W. Andrew Maxwell, MD, PhD 


* A Corynebacterium sp was isolated 
from the vitreous humor under aseptic 
conditions on two separate occasions 
from a patient with endophthalmitis 
resulting from a penetrating injury by a 
metallic foreign body. The metallic foreign 
body was removed during a pars plana 
lensectomy and anterior vitrectomy pro- 
cedure; intravitreously injected methicillin 
sodium, gentamicin sulfate, and dexa- 
methasone sodium phosphate gave a 
functional visual result. Intravitreous in- 
oculation of rabbits with the Corynebacte- 
rium isolate produced an endophthalmitis 
similar to that produced in the patient, and 
subsequent cultures from the vitreous of 
the inoculated rabbits grew the same 
Corynebacterium sp. To our knowledge, 
this is the first reported case of endoph- 
thalmitis in which a Corynebacterium sp 
was documented by intraocular culture. 

(Arch Ophthalmol 97:500-502, 1979) 


Tre genus Corynebacterium is a 

heterogeneous group of Gram- 
positive, nonmycelial, nonspore-form- 
ing pleomorphic bacteria that are 
ubiquitous in the environment but 
seldom implicated in ocular pathology. 
In a study of 10,271 patients with 
uninfected eyes, diphtheroids were 
isolated from the conjunctiva in 21% 
to 39% of the patients.: The literature 
reveals that only in a few isolated 
cases of endophthalmitis have coryne- 
bacteria been implicated as the cause; 
they are usually isolated from con- 
junetival eultures during the active 
infection? or isolated in mixed cul- 
ture from an anterior chamber para- 
centesis.° We report a case of endoph- 
thalmitis caused by a Corynebacter- 
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twm sp. Results of our laboratory stud- 
ies fulfill the Koch-Henle postulates 
that a given organism is the causative 
agent in an infectious process. 


REPORT OF A CASE 


A 38-year-old man sustained an intraoc- 
ular foreign-body injury while hammering 
on an aluminum motorcycle engine with a 
steel hammer and chisel. He was seen 
initially by the referring ophthalmologist, 
who unsuccessfully attempted magnetic 
extraction of the foreign body. Examina- 
tion 36 hours after injury showed that the 
visual acuity in the right eye was 6/6 
(20/20) and in the left eye was 3/60 (10/ 
200). Findings from an examination of the 
right eye were normal. The left eye showed 
moderate conjunctival injection, a central 
corneal perforation 2 mm in length, and a 
deep anterior chamber with 2+ cells. The 
lens was perforated centrally with cataract 
formation. The vitreous was hazy, but a 
midvitreous reflective metal foreign body 
was seen. The retina appeared flat. A 
roentgenogram of the left orbit showed a 
single foreign body of a metallic density. 

The corneal laceration was closed with a 
10-0 monofilament nylon suture, and an 
incision was made in the superotemporal 
quadrant of the sclera, exposing pars 
plana. Several unsuccessful attempts at 
magnetic extraction were made with no 
apparent movement of the foreign body. 
Gentamicin sulfate, 20 mg, was injected 
subconjunctivally. No further manipula- 
tions were performed. It was believed that 
the object was probably aluminum because 
it did not respond to the magnet. A pars 
plana aspiration of vitreous obtained for 
culture grew Corynebacterium sp. Treat- 
ment with intravenously injected gentami- 
cin and methicillin sodium was initiated. 
Twenty-four hours after the initial proce- 
dure, the conjunctival injection and chemo- 
sis had increased, with development of a 





Fig 1.—Metallic foreign body, which re- 
sponded to magnet after extraction from 
eye (5 x 1 x 1 mm). 


4+ cellular reaction in the anterior cham- 
ber, posterior synechiae, and an opaque 
lens. A pars plana lensectomy and anterior 
vitrectomy were performed 36 hours after 
the original surgery. The aspirated vit- 
reous was purulent and, on microbiological 
culture, again grew a Corynebacterium sp. 
After removal of the cataractous lens and 
anterior vitreous, the foreign body became 
visible and it was extracted with vitreous 
forceps through a second pars plana inci- 
sion. The removed metallic foreign body 
was magnetic (Fig 1). Complete removal of 
all peripheral vitreous was not attempted. 
Gentamicin sulfate, 0.1 mg, methicillin 
sodium, 1.0 mg, and dexamethasone sodi- 
um phosphate, 0.3 mg, were injected into 
the vitreous. The intravenous administra- 
tion of methicillin and gentamicin was 
continued, and intravenous administration 
of methylprednisolone sodium succinate, _ 
100 mg/day, was added. 

Postoperatively, the considerable residu- 
al lens cortex that remained resolved in 
four days. The view of the fundus gradual- 
ly improved (Fig 2). Six months after the 
injury, the visual acuity was 6/18 (20/60) 
with a +12 sphere, and the vitreous cavity 
was clear. The retina appeared normal. 


LABORATORY STUDIES 


The organism isolated from the 
vitreous humor of the patient was a 
Gram-positive, pleomorphic,  non- 
spore-forming rod that was classified 
in the genus Corynebacterium. The 
species was not easily differentiated 
according to the criteria of Bergey’s 
Manual of Determinative Bacteriolo- 
gy. The bacterium was classified by 
the Center for Disease Control (CDC) 
in Atlanta as a Corynebacterium CDC 
group A-4, according to CDC criteria. 
These criteria and the characteristics 
of the isolate are outlined in the 
Table. 


Studies on the ability of this organism to 
produce an endophthalmitis "were per- 
formed in rabbits. A culture grown for 36 
hours on blood nutrient agar plates was 
suspended in 0.9% NaCl, centrifuged to a 
solid pellet, and resuspended in fresh 0.9% 
NaCl The left eyes of three adult 
pigmented rabbits were injected via the 
pars plana with 0.1 mL of cell suspension 
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Fig 3.—Calotte from rabbit eye five days after injection of Corynebacte- 
rium sp into vitreous. Note inflammation in vitreous. Retina is artifactual- 
ly detached and lens is removed ( x 4). 





Fig 2.—Fundus of left eye three days after removal of 
foreign body showing hazy vitreous, which has subse- 


quently cleared. 
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Fig 4.—Sectiom from infected eye. Top left, Whole section show- 
ing abscess im vitreous with scattered inflammatory cells ( x 3.3). < 
Top right, Severe ciliary body inflammation and intravitreous 
inflammatory «ells (x 240). Bottom left, Intravitreous inflamma- à 
tion ( x 600). Eottom right, Choroidal inflammation (hematoxylin- 


eosin, x 1,080). 
€9 
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Properties 


Properties of Corynebacterium CDC Group A-4* and of Isolate From Present 
Endophthalmitis Case 


Isolate 


Gram's reaction 
Cellular morphology 


Action on blood 


Carbohydrate base used e 
. . Glucose 


Xylose 
Mannitol 
Lactose 
Sucrose 
Maltose 
Arabinose 
- Catalase 
Oxidase 


Corynebacterium A-4 
* * 


Small short rods Small short 
rods 

—/a/Lysis — 

Acid Acid 

Acid Acid 

Acid Acid 

Acid Acid 

Acid Acid 

Acid Acid 

Acid Acid 


a 
+ 


Nutrient broth 


MacConkey medium 
Simmons’ citrate 
Christensen's urea 


Nitrate reduction 
Indole 
TSI-slant/butt 
TSI-H,S-butt/ paper 
Methyl red 
Voges-Proskauer 
Gelatin hydrolysis 
Litmus milk 
Flagella 

Pigment 

Growth at 25 °C, 35 °C, 42 °C 


Acid/acid Acid/acid 
Trace to4 + -— 

* - 

+ — 

Acid Acid 

Polar, + lateral Polar, + lateral 
Yellow Yellow 

+, +,-—(+) +,+,+ 


*The bacterium was classified as A-4 by the 


containing 3 x 10%, 3 x 10°, and 3 x 10° 
viable organisms. The needle was directed 
into the midvitreous. The right eyes were 
injected in a similar fashion with 0.1% 
NaCl. The rabbits were examined daily and 
on the fifth day were killed. Under aseptic 
conditions 0.2 mL of vitreous was aspirated 
from each eye and cultured. The eyes were 
enucleated and placed in 3.7% formalde- 
hyde solution, fixed for four days, then 
sectioned in the usual manner for macro- 
scopic and microscopic evaluation.* 


All eyes injected with Corynebacte- 
riwm sp showed signs of inflamma- 
tion, including conjunctival chemosis, 
anterior chamber clouding, posterior 
iridolenticular synechiae, and vitreous 
exudate. Control eyes did not demon- 
strate any inflammatory response. 
Cultures of the vitreous aspirate of 
eyes injected with organisms all grew 
the same Corynebacterium sp in- 
jected, while all the control eyes were 
negative for growth. 

Gross examination of the infected 
eyes showed that each had a dense 
intravitreous abscess localized to one 
quadrant, with a lesser amount of 
diffuse intravitreous inflammation 
(Fig 3). Control eyes had no intravit- 
reous inflammation. Microscopie ex- 
aminafion showed a diffuse acute 


Center for Disease Control (CDC). 


inflammatory response in the infected 
eyes involving the anterior chamber, 
uveal tract, and vitreous body 
(Fig 4). 


COMMENT 


The corynebacteria, a large hetero- 
geneous group of organisms that are 
widespread in the environment, are 
frequent isolates from the conjunctiva 
and eyelids. In most ophthalmic litera- 
ture these organisms are referred to 
as diphtheroids, without further spe- 
ciation. When further identification is 
made, C xerosis is the most common 
species encountered. Corynebacteria 
only rarely have been implicated in 
infectious diseases of the eye.' Gener- 
ally, they are considered to be non- 
pathogenic, except for a few species, 
such as C diphtheriae, C renale, and C 
bovis, an animal pathogen. ? 

That the Corynebacterium isolated 
in this case can cause endophthalmitis 
demonstrates the extreme susceptibil- 
ity of damaged intraocular tissue to 
infection in penetrating injury. As 
pointed out by Tabbara and co-work- 
ers," the vitreous, being devoid of 
vascular and lymphatic structures, is 
highly susceptible to infection. In this 
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case, the presence of iron in the 
vitreous may have facilitated growth 
of the organism since iron is an essen- 
tial element for bacterial growth. 
There is an increasing awareness of 
the complex interaction between host 
and invading organism regarding 
access to elements such as iron. Most 
human tissues have chemical systems 
with strong metal binding affinities, 
leaving minimal amounts of iron 
available or the growth requirements 
of infecting organisms." 

The importance of diagnostic and 
therapeutic techniques, such as vit- 
reous aspiration, vitrectomy, and use 
of intravitreously injected antibiotics, 
is emphasized in this study.^ Al- 
though the organism was sensitive to 
gentamicin, the intravenous and peri- 
ocular administration of this antibiot- 
ic did not prevent the development of 
endophthalmitis. Immediate improve- 
ment, however, was noted once the 
inflammatory nidus, essentially a 
localized abscess, was removed, along 
with the foreign body and the intra- 
vitreously injected antibiotics. The 
intravitreously and intravenously ad- 
ministered steroids also may have 
played a role in minimizing the seque- 
lae of the inflammatory process. 


Nonproprietary Name and 
Trademark of Drug 


Gentamicin sulfate—Garamycin. 
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SLIDES, FILMS AND SUPERVISED PRACTICE MICROSURGERY SESSIONS 


AMA-CME CREDITS, CATEGORY 1: 24 


SPEAKERS 


RICHARD KOPLIN, M.D. 
JAMES J. KOVERMAN 

PETER LAIBSON, M.D. 

CLYDE R. LOCKE, M.D. 
RICHARD MACKOOL, M.D. 
JERRY MAIDA, M.D. 

FRANCIS A. MANOPOLI, M.D. 
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RICHARD C. TROUTMAN, M.D. 







Limited to 25 participants 
Registration fee: $350.00 (Luncheons and Cocktail Reception included) 
For Registration and additional information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Eer Infirmary 
310 East Fourteenth Street 


The Ophthalmic Research Insti- 
tute announces a post-graduate 
fellowship in vitreal and retinal 
diseases, photocoagulation, and vi- 
trectomy. Diagnosis and therapy of 
retinal diseases will be empha- 


sized. 


Apply to: Thomas Ager 
Projects Director 
Ophthalmic Research Institute 
18 East 73rd Street 
New York, N.Y. 10021 





New York, New York 10003 






THE UNIVERSITY OF 
SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 

PRESENTS A POSTGRADUATE COURSE 
CLINICAL PROBLEMS IN 
CORNEA AND EXTERNAL DISEASE 


GUEST FACULTY USC FACULTY 
Perry Binder, M.D. Anthony B. Nesburn, M.D. 
Dan B. Jones, M.D. Stephen J. Ryan, M.D. 
Herbert E. Kaufman, M.D. Ronald E. Smith, M.D. 
Walter J. Stark, M.D. 


This course is oriented to the practicing clinician and will include discussions of 
various clinical problems related to the anterior segment. The prognosis and 
natural course, as well as the treatment of external disease and corneal problems, 
will be presented. The differential diagnosis, clinical presentation, and medical 
and surgical management of these various entities will be stressed. Topics will 
include inflammatory, infectious and dystrophic diseases of the external eye, lids, 
conjunctiva, and cornea; a review of anterior segment surgical techniques 
including penetrating keratoplasty and anterior segment vitrectomy procedures; a 
symposium on contact lenses including a discussion of orthokeratology, and a 
Summary of keratophakia. The office evaluation and management of external 
disease and corneal problems will be emphasized throughout the course. 


AUGUST 4 to 11, 1979 
MAUNA KEA BEACH HOTEL 
KAMUELA, HAWAII ° 


The USC School of Medicine certifies that this continuing medical education 
offering meets the criteria for 28 credit hours in Category 1 of the Physician’s 
Recognition Award of the American Medical Association and 28 hours of Category 
1 Credit in the California Medical Association's Certification Program, provided it 
is used and completed as designed. 


For further information regarding this course and travel arrangements, please 
contact: USC School of Medicine, Postgraduate Division, 2025 Zonal Avenue, Los 
Angeles, CA 90033. Phone: (213) 226-2051. 


These dry-eye patients all have the same problem: 


Hypertonic tear film 
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The patient over 40 


The subclinical patie 
au Complains of itching, dryness um Complains of scratchy, grify m Complains of itching and 
and constant discomfort. feeling. burning, but presents no 
m lypical signs include mucin m Some clinical signs may be clinical signs. 

strands, tear-film debris and present, such as decreased 
corneal staining. tear-film volume. 





Otears 
can nelp them all 


Yes, all. You may already know that Hypotears tonicity? When that hypertonicity is corrected, 
is the only artificial tear that can correct the the symptoms are normally alleviated. 
hypertonic state’ associated with , 
E EE EE EE 
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ae ativan Nadu s | oye, remember Hypotears: the only 

toms—those related to ade g | artificial tear that corrects the hyper- 
ege $ ge, - | tonic state associated with dry eye, 

suom pate > 5 Ar — whatever the etiology, Regardless 

PERE ONT CIONS / «| of severity, Hypotears can help 

It's rue. Recent research | ici HYPOTEARS | them all. 


suggests that virtually all dry- — ees oso | Meisturizing 


eye symptoms are associated X. Eye Drops 4 t hi 
with some degree of hyper- WS toz(15m) - Ypo ears 
Z x Moisturizing Eye Drops 


The one to recommend exclusively 
for all your dry-eye patients. - 
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4. Gilbard JP, Farris Rt, Santamaria J: Osmolarity of tear 


microvolumes in keratoconjunctivitis sicca. SMITH, MILLER & PATCH» 


Arch Ophthalmol 95: 677-684 (1978). Division Cooper Vision P.R. Inc. 
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TAKE THE MEASURE OF GLAUCOMA 
m WITH EPIFRIN ((-epinephrine HCI) 


The tonometer: basic instrument for measuring 
intraocular pressure. Epifrin (l-epinephrine HCI): basic 
therapy when the pressure reading reveals glaucoma. 

Epifrin has become the epinephrine of choice with 
many ophthalmologists; for many good reasons. Not the 
least of these is that Epifrin is more stable than borate 
solutions. Simulated use tests have shown that Epifrin 
resists oxidation more than twice as long. Such stability 
allows us to package Epifrin in 15 ml containers, which 
may mean as much as a $36 per year saving to your 
_ patients. Plus, the plastic container is convenient and 


unbreakable - advantages not found in glass bottles 
and droppers. 


And Epifrin comes in four concentrations for 
individual patient titration. The lower "comfort strengths 
as well as the higher, more potent strengths deliver the 
full concentration of epinephrine as labeled. 


So when the tonometer says glaucoma, take its 
measure with Epifrin. 


Stability, convenience, dosage flexibility, and 
economy...only Epifrin has it all. à 


Epifrin® (I-epinephrine HCI) sterile ophthalmic solution. DESCRIPTION Contains: levo-epinephrine HCI equivalent to 0,25%* 0.5%, 1%, 2% free base with: benzalkonium chloride, 
sedium metabisulfite, edetate disodium, anc purified water. INDICATIONS Chronic simple glaucoma. CONTRAINDICATIONS Should not be used in patients who have had an attack of 
narrow-angle glaucoma since dilation of the pupil may trigger an acute attack. WARNINGS Undesirable side reactions may include: eye pain or ache, browache, headache, conjunctival 
hyperemia and allergic lid reactions. Adrenochrome deposits in the conjunctiva and cornea after prolonged epinephrine therapy have been reported. Epinephrine has been reported to 
produce macula? edema in some aphakic patients and should be used with caution in these patients. PRECAUTIONS Epinephrine in any form is relatively uncomfortable upon instillation. 
However, discomfort lessens as the concentration of epinephrine decreases. Should be used with caution in patients with a narrow angle since dilation of the pupil may trigger an acute 
attack of glaucoma. Use with caution in patients with hypertensive cardiovascular disease or coronary artery disease. 

*The 0.2596 formulation also contains sodium chloride. 


Allepaw Pharmaraiiticale Ine Inmine Califarnia Q07412 





Now Keeler provides relief from the aches and 
pains of surgery, with two new products that 
allow the doctor to operate in comfort: 


The Machemer/Chan Wristrest 

Here's comfort and support for the surgeon. 
Manufactured by  Diversatronics Inc., this 
height-adjustable Wristrest provides complete 
stability during an operation. The autoclavable 
support bar lowers to yield room to position and 
anesthetize the patient. And the Machemer/ 
Chan Wristrest is permanently mounted to the 
operating table for optimum stability. 


The Machemer Hydraulic Operating Stool 

A unique foot-bar triggers the Machemer Oper- 
ating Stool's hydraulic lift, enabling the doctor 
to adjust the height effortlessly (from 22" to 
33"). lock it in the desired position... and use 
it as an additional foot support. The seat is cov- 
erec in conductive fabric. And the substantial 
weight of the stool rests securely on five sturdy 
casters, insuring a “motionless” operation. 


Two brand new ways to relax inthe OR... avail- 
able exclusively from Keeler. Call or write for 
details. 
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Call or write fora demonstration of our new 
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456 Parkway, Lawrence Park Indust ial Park, Broomall, Pa. 19008 (215) 353-4350 
C f 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274 (213) 377-0708 
397 Carriage Drive, NE Atlanta, Geo-gia 30328 (404) 255-8326 


Peyman Wristrest adaptation and the Schulze armrest. 
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Eyedrops, 
not teardrops 





Phospholine 
Iodide 


(ECHOTHIOPHATE IODIDE 
FOR OPHTHALMIC SOLUTION; 


for accommodative 
esotropia 


The emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
0125% instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...|lfthereisasignificant accommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 

If corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
stead of bifocals. 

If surgery is necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 
deviation. 
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ZAN 
BRIEF SUMMARY E 
(For full prescribing information, see package circular ) “A 
PHOSPHOLINE IODIDE” a 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) ~ 4 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- iq 


itor for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma. » 
Subacute or chronic angle-closureglaucoma afterdridectomy or — 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
Cataract surgery. I 

Accommodative esotropia — Concomitant esotropias with a | 
significant accommodative component. l 
Contraindications: 1. Active uveal inflammation. : 

2. Most cases of angle-closure glaucoma, due to the possibility « 
of increasing angle block. s 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in nanoy: Safe use of anticholinesterase J 
medications during pregnancy has not been established, nor : 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. e 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients ^ 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3, Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- .— 
tions for myasthenia gravis, because of possible adverse additive 13 
effects. 
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Precautions: 1. Gonioscopy is recommended prior to initiation 7 
of therapy. =) 

2. Where there is a quiescent uveitis or a history of this condi- "s 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and ij 


Ciliary muscle contraction that may occur 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a pic 
minute or two following instillation tosminimize drainage intothe — ~~ 
nasal chamber with its extensive absorption area. The hands , 
should be washed immediately following instillation. » 

4. Temporary discontinuance of medication is necessary if TH 
salivation; urinary incontinence. diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities XS 
occur. w-- 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 43 
posed to carbamate or organophosphate type insecticides and = 
pesticides (professional gardeners, farmers, workers in plants -` n 
manufacturing or formulating such products, etc.) should be u 
warned of the additive systemic effects possible from absorption -~ 
of the pesticide through the respiratory tract or skin. During rd 
periods of exposure to such pesticides, the wearing of respiratory . ~ 
masks, and frequent washing amd clothing changes may be ZA 


advisable a 
6. Anticholinesterase drugs shouldiibe used with extreme ES 
caution. if at all, in patients with marked vagotonia, bronchial Y) 


asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a comsidered risk because of the ` 
possible occurrence of hyphema } 

8. PHOSPHOLINE IODIDE (echothsophate iodide) should be 
used with great caution, if at all, wheresthere is a prior history of 
retinal detachment. 

Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 

has not been established, retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in adult 
patients without a previous history of this disorder. i 

2. Stinging, burning, lacrimatian, lid'muscle twitching, »! 
conjunctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur 
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4. Iris cysts may form, and if treatment is continued, may 4 
enlarge and obscure vision. This occurrence is more frequent in ü 
children. The cysts usually shrink upon discontinuance of the 3 


medication, reduction in strengthof the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations@re advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under treatment for r1 
glaucoma with PHOSPHOLINE IODIDE have been reported E^ 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany 
clinical use of the drug 

7. Paradoxical increase in intraccular pressure may follow A^ 
anticholinesterase instillation. This may*be alleviated by prescrib- E 
ing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally: . 
PROTOPAM® CHLORIDE (pralidexime chloride), 25 mg per kg 
intravenously; artificial respiration shouid be given if necessary. , 
How Supplied: Four potencies are available. 1.5 mg packege 
for dispensing 0.03% solution; 3.0. mg package for 0.06% 
solution; 6.25 mg package for 0.125% solution; 12.5 mg 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated to 
adjust pH during manufacturing), chorebutanol (chloral deriva- 
tive), mannitol, boric acid and exsiccated sodium phosphate. 
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Clinicopathologic Case Reports 


The Basement Membrane Exfoliation Syndrome 


Ralph C. Eagle, Jr, MD; Ramon L. Font, MD; Ben S. Fine, MD 


è Previous observations suggest that 
"pseudoexfoliation of the lens capsule" 
may be a disease in which cells produce 
abnormal basement membrane material. 
Electron microscopic studies indicate 
that exfoliative material can be produced 
by cells throughout the anterior segment 
of the eye. This report describes abundant 
exfoliative material on the ciliary and 
iridic epithelia but not on the surface of 
the lens whose epithelial cells were 
completely necrotic. Exfoliative material 
also was observed in the anterior iridic 
stroma close to a newly formed abnormal 
endothelial basement membrane, sug- 
gesting that exfoliative material may be 
produced locally within the iris. Further- 
more, typical exfoliative material, best 
considered a filamentous, banded base- 
ment membrane with 500-A periodicity, in 
the wall of a short posterior ciliary artery 
in the orbit indicates that the exfoliative 
process is not solely limited to ocular 
tissues. The term “basement membrane 
exfoliation syndrome" is proposed for this 
entity. 

(Arch Ophthalmol 97:510-515, 1979) 


I^ the past two decades, investiga- 

tors using the techniques of elec- 
tron microscopy have attempted to 
determine the nature and origin of 
the characteristic material found in 
the controversial entity called "pseu- 
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doexfoliation of the lens eapsule.’’-*° 

The term pseudoexfoliation was 
suggested by Dvorak-Theobald in 
1954 to differentiate this presumed 
deposit on the lens capsule from an 
actual separation occurring within the 
capsule, a condition that then became 
known as "true" exfoliation of the 
lens capsule." 

Independently and almost simulta- 
neously, electron microscopic evidence 
was presented from two laborato- 
ries,^* evidence that clearly indicated 
that the lens epithelium was the site 
of production of typical exfoliative 
material, which is able to pass through 
the anterior capsule adjacent to the 
equatorial region of the lens. 

Subsequent investigators working 
with aging lenses or diseased eyes 
have generall agreed with these 
observations." Evidenee (including 
recent clinical observations)? now 
indicates that the iridic and ciliary 
epithelia also produce exfoliative ma- 
terial?*579:*:551 Im addition, the 
presence of exfoliative material 
around vessels in the limbal and palpe- 
bral conjunctivas of clinically nonin- 
volved eyes as well as involved eyes 
strongly suggests that this disease is 
not limited to ocular tissues.'?** 

From these numerous observations 
evolved the concept that the char- 
acteristic exfoliation material in 
all probability represents a form 
of abnormal basement mem- 
brane. 5-10.15.22 

In concert with the above theory, 
the histopathologic and electron 
microscopic observations in the case 
presented here suggest that under 
certain circumstances synthesis of 
exfoliative material by the lens epi- 
thelium may be absent or interrupted, 
while elaboration by the iridie and 


ciliary epithelia continues. The con- 
cept of pseudoexfoliation as a disease 
of cells producing abnormal basement 
membranes here is also reexamined in 
light of a recently proposed classifica- 
tion of pathologic ocular basement 
membranes.** 


REPORT OF A CASE 
Clinical Data 


A 74-year-old man, blind in his right eye 
for approximately 13 years, sought medical 
attention for increasingly severe ocular 
pain. There was no history of previous 
surgery or trauma, and the patient's medi- 
cal status was characterized by a "heart 
condition" and obesity. The tension in the 
severely injected right globe was 80 mm 
Hg and the vision was no light perception. 
Bullous keratopathy and anterior chamber 
hemorrhage precluded adequate biomicro- 
scopic and ophthalmoscopie examination. 

Although the intraocular tension in the 
fellow eye was elevated (40 mm Hg), the 
visual acuity (20/20) and visual field were 
normal. The anterior chamber was deep 
and clear, and no exfoliative material was 
noted on the anterior lens capsule or pupil- 
lary margin. Clinically, the patient was 
thought to have neglected open-angle glau- 
coma bilaterally that had progressed to 
absolute glaucoma in his right eye. 

The blind, painful right eye was 
enucleated on July 26, 1976, and submitted 
to the Department of Ophthalmic Patholo- 
gy, Armed Forces Institute of Pathology, 
for histopathologic examination. 


Pathologic Findings 


Macroscopic examination showed a firm 
right globe measuring 24 x 24 x 24 mm 
with 1 mm of attached optic nerve. Blood 
was seen in the anterior chamber through a 
cloudy 12 x 11-mm cornea. Transillumina- 
tion disclosed an 11 x 6-mm equatorial 
staphyloma in the inferotemporal quad- 
rant. The globe was opened horizontally. 
The anterior chamber angle was closed by 
wide peripheral anterior synechias. Fine, 
fluffy deposits were noted on the pupillary 


Basement Membrane Exfoliation Syndrome—Eagle et al 


margin and posterior surface of the iris as 
well as on the ciliary processes and the 
anterior hyaloid face. The lens was catarac- 
tous, with a soft, fragile cortex and a 
brunescent nucleus. The anteriorly coh- 
densed, hemorrhagic vitreous was totally 
detached posteriorly. The thickened retina 
contained diffuse hemorrhages. Multiple 
depigmented chorioretinal scars were seen 
in the region cf the staphyloma and in the 
periphery inferiorly. The optic disc was 
cupped. 

Tissue was submitted for routine light 
microscopy as well as for scanning and 
transmission electron microscopy. Paraf- 
fin-embedded sections for light microscopy 
were stained with hematoxylin-eosin, PAS, 
alcian blue, alizarin red, and the Verhoeff- 
van Gieson elastic techniques. Samples for 
transmission electron microscopy were 
processed routinely and examined with an 
electron microscope. The material for scan- 
ning electron microscopy was osmicated, 
critical-point-dried, coated with gold-palla- 
dium, and examined with a scanning elec- 
tron microscope. 

Microscopically, the mildly vascularized 
cornea showed bullous keratopathy. The 
anterior chamber contained scattered 
amounts of blood. The angle of the anterior 
chamber was closed by peripheral anterior 
synechias, and a mild ectropion uvea was 
present (Fig 1). A new membrane of endo- 
thelial cells lined the pseudoangle and 
anterior surface of the iris where it had 
produced a thin, PAS-positive layer of new 
Descemet’s membrane (Fig 1, inset A, and 
Fig 2). The posterier circumferential 
ridges of the atrophic iris had coalesced to 
form the typical “sawtoothed” pattern 
characteristic of "pseudoexfoliation" (Fig 
1, inset A). Eosinophilic material with a 
characteristic iron-filing pattern was pres- 
ent on the basilar surface of the posterior 
pigment epithelium of the iris and on the 
inner surface ef the atrophied, hyalinized 
ciliary body. The material, which stained 
positive with aleian blue and PAS tech- 
niques, was also present on the zonules, 
anterior hyaloid face, and the anterior 
iridic surface. In the latter location, an 
especially dense band of material was pres- 
ent sandwiched between the anterior bor- 
der layer and the overlying membrane of 
endothelial cells and newly formed Desce- 
met’s membrane. Exfoliative material was 
also present in the anterior iridic stroma 
but was not present on the apical surface of 
the endothelium lining the cornea. The lens 
epithelium was totally necrotic. Mild corti- 
cal liquefaction and nuclear sclerosis were 
present. Serial sections failed to demon- 
strate viable epithelium or exfoliative 
material on the surface of the lens capsule. 
Subeapsular fibrous plaques containing 
interwoven basement membranes indi- 
cated the sites of preexistent subcapsular 
epithelial *eell proliferation (subcapsular 
cataracts) (Fig 1, inset C). The posteriorly 
detached vitreous contained a massive 
hemorrhage. The inner layers of the retina 
were atrophic. Projecting from the surface 
of the cupped disc was a large frond of 
fibrovaseular tissue that was continuous 
"with a layer of neovascularization on the 
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surface of the disc and peripapillarw retina. 
The optic nerve was moderately atrophic. 
The central retinal artery and ve n were 
occluded by old thrombi. The venous 
thrombus was partially recanalizec. 


Electron Microscopy 


Scanning electron microscopy demon- 
strated characteristically compressed and 
coalesced circumferential ridges on the 
posterior surface of the iris, whch was 
festooned with exfoliative materia. 

Transmission electron microscary dem- 
onstrated typical exfoliative material on 
the iridic and ciliary epithelia, in the iris 
stroma, and surrounding the wall of a short 
posterior ciliary artery in the orbit. 

On the posterior portion of tne iris, 
masses of typical exfoliative mater al were 
found beneath and interspersed with the 
reduplicated and focally interrupted base- 
ment membrane of the iris pigment epithe- 
lium (Fig 1). A faint banding pattern of 
approximately 500 A (50 nm) charaeterized 
the denser exfoliative fibrils (Fig 1, inset 
B). Exfoliative material was present be- 
neath and interspersed with the midtilami- 
nar basement membrane of the ciliary 
epithelium (internal basement mem- 
brane). 

Scattered fibrils and masses of »xfolia- 
tive material were present in the superfi- 
cial iridic stroma beneath a new over- 
growth of endothelial cells. Near the pseu- 
doangle, the migrating endothelial cells 
had produced a moderately thick Eyer of 
multilaminar basement membrare that 
appeared to be undergoing desquemation 
in places. In this area, banded, flame- 
shaped fibrils having an exfoliative ap- 
pearance were found in the vicin ty and 
occasionally in continuity with tae new 
multilaminar Descemet’s membran- (Fig 2 
and 3). 

In the orbital tissue adjacent to the 
posterior pole of the globe, masses »f typi- 
cal exfoliative material were demomstrated 
external to the outer surface of the muscu- 
lar coat of a short posterior ciliary artery 
(Fig 4). Typical fibrils of exfoliative mate- 
rial were present adjacent to the basement 
membrane of the smooth muscle cells. In 
places the muscular basement membrane 
appeared fragmented and redupliceted (ie, 
multilaminar). 


COMMENT 


It is clear that the absence of exfol- 
lative material cn the lens capsule in 
this case is related to the total necrosis 
(determined on serial sectioning) of 
the lens epithelium. It is apparent 
that viable lens epithelium is neces- 
sary for the elaboration of len-icular 
pseudoexfoliation. The presence of 
abundant quantities of exfadiative 
material on both iridic and ciliary 
epithelia indicates that these struc- 
tures also produce the mate-ial, a 
conclusion supported by recently pub- 
lished clinieal observations and pre- 
vious electron microscopic studes. 

Although much of the exfaliative 


material seen in the iris stroma 
beneath a new membrane of endothe- 
lial cells may represent aqueous-borne 
material trapped by subsequent endo- 
thelialization, the laek of material on 
the apical surface of this new cellular 
membrane and the proximity of the 
material with the new abnormal base- 
ment membrane sugzest that some of 
the material may zlso be produced 
locally withja the iris. 

To the best of our knowledge, this is 
the first demónstration of foci of typi- 
cal exfoliative material in the outer 
wall of a short posterior ciliary artery 
in the orbit and provides additional 
evidence that the exfoliative process 
is not limited to the anterior segment 
of the eye. The association of the 
abnormal material with the basement 
membranes of smooth muscle cells in 
the walls of an artery in the orbit also 
further supports the concept of pseu- 
doexfoliation as a disorder of cells 
producing abnormal basement mem- 
brane. 

In 1929, Trantas proposed that the 
exfoliation syndrome was character- 
ized by senile degenerative changes 
that attacked not only the anterior 
lens capsule but also most of the other 
ocular tissues, especially the “glass 
membranes.’** Subsequent investiga- 
tors have indicated repeatedly that 
exfoliative material is always found 
early in relation to basement mem- 
branes lining the anzerior or aqueous 
compartment of the eye.* 

Basement membranes, basic compo- 
nents in the microarchitecture of 
biologic tissues, are continuous layers 
of moderately electrcn dense material 
that are associated w th but lie outside 
the basal plasma membranes of vari- 
ous epithelial, endothelial, and other 
specialized cells. Electron microscopic 
study of normal and pathologic tissues 
has disclosed a spectrum of basement 
membrane production within the 

0,7425 

The basement membrane of the 
lens epithelium, the ens capsule, is a 
thick filamentous' to homogeneous 
basement membrane. The basement 
membranes of the posterior iris pig- 
ment epithelium aad the nonpig- 
mented ciliary epithelium are both 
multilaminar.?* In the former, howev- 
er, the multilaminar structure is thin 
and poorly formed (Fig 5). 

In a very early eas2 of pseudoexfol- 
lation, the thin basement membrane 
lining the posterior iridic pigmen 
epithelium is either focally inter- 


rupted by masses of exfoliative mate- * 


Poe Uf Unt rS SR SL Bor 77" SR 
*References 2, 4, 5, 8-11, 14, 15, 17, 18. 
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Fig 1.—Inset A, Iris has sawtooth pattern of pigment epithelium. characteristic of pseudoexfoliation. Wide, peripheral, 
anterior synechia is overgrown by proliterating corneal endothelium (arrow). Small amount of hemorrhage (h) is 
present in anterior chamber. Electron micrograph shows masses of exfoliative material along posterior iridic pigment 
epithelium. Note abrupt termination of basement membrane (double arrows). PL indicates basal plasmalemma of 
posterior pigment epithelial cell. Inset B, 500-A banding of exfoliative material (double arrows). Inset C, Sample of lens 
capsule devoid of epithelium. Anterior subcapsular plaque containing interlacing basement membranes (arrow) 
Ns indicates site of previous proliferation of lens epithelial cells (AFIP Neg 78-7303-1; stains and original magnifications: 
inset A, PAS, x 35; inset B, x 42,000; inset C, PAS, x 100; electron micrograph x 13,500). 
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Fig 2.—Inset, Endothelialization of iris with mild ectropion uveae. Arrow indicates site Fig 3.—Fibrils in another area beneath 

illustrated in electron micrograph. In larger photograph, newly proliferated endothelial endothelium; note their filamentous com- 

cells (EN) have produced multilaminar basement membrane (M-BM) continuus with position and 500-A banding. Arrows indi- 

masses of filaments (F). Pseudoexfoliation fibrils, cut longitudinally at L and in cross cate filamentous, banded basement mem- 

section at X, are present within filamentous mass (AFIP Neg 78-7303-2; inset, PAS, brane; E, endothelium; M-BM, multilaminar 

original magnification x 40; electron micrograph, original magnification x 14,020). basement membrane (AFIP Neg 78-7303- 
3; original magnification x 31,500). 


rial or separated from the plasmalem- Fig 4 —Exfoliative material adjacemt to wall of short posterior ciliary vessel. SM indicates 
ma by masses of such material (Fig 6 smooth muscle cell of vessel; BM, basement membrane; CO, collagen fibers (original 
and 7). In time, the normal basement magnification x 25,200). Inset, Fiame-shaped exfoliative fibrils (AFIP Neg 78-7303-4; 
membrane is slowly replaced by accu- original magnification x 42,000). 

mulating abnormal basement mem- -— 

brane. This clearly suggests in situ A 
production by the underlying cells, a 
conclusion strongly supported by re- 
cent clinical observations.'*?? Similar 
synthesis by lenticular and ciliary 
epithelia was demonstrated by pre- 
vious electron microscopic studies. 

The production of abnormal base- 
ment membranes is a recognized 
feature of many common systemic 
and ocular diseases. A spectrum of 
pathologic ocular basement mem- 
branes can be found in diabetes melli- 
tus and in proliferations of the ciliary 
and retinal pigment epithelia, as well 
as in several cornea! dystrophies such 
as in cornea guttata and the map-dot, 
fingerprint, and geographic patterns 
of epithelial dystrophy.” 

Abnormally banded basement 
membrane of filamentous composi- 
tion with a periodicity of approxi- 
mately 1.000 A is well known, both in 
normal as well as abnormal ocular 
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Fig 5.—Top left, Normal posterior pigment epithelium of 76- 
year-old patient whose eye was enucleated because of choroidal 
melanoma. Note thin basement membrane with few areas of early 
multilaminar basement membrane formation (arrows) (AFIP Neg 
78-7303-5; original magnification x 9,000). 


Fig 6.—Top right, Sample of sporadic areas of early pseudoexfol- 
iation along posterior iris from same patient as in Fig 5. Exfoliative 
material is sandwiched between thin basement membrane 
(arrows) and cell basal plasmalemmas. Similar material lies freely 
in posterior chamber outside thin basement membrane (AFIP Neg 
78-7303-6; original magnification x 9,000). 


Fig 7.—Bottom left, Another sample from case of early pseudoex- 
foliation (same patient as in Fig 5). Small areas of normal, thin, 
basement membrane remain (arrows). Exfoliative material is cut 
longitudinally (L) and in cross section (X). Filamentous structure 
of fibrils and its 500-A banding is seen better in inset (AFIP Neg 
78-7303-7; original magnifications x 20,000; inset, x 38,000). 





tissues. Abnormally banded base- 
ment membrane with 500-A cross- 
banding is also known, but is less well 
appreciated. Examination of obliquely 
sectioned exfoliative material with 
the electron microscope at high mag- 
nifieation shows bundles of very fine 
"filaments or microfilaments greater 
than 100 A in diameter. The bundles 
have a periodicity of approximately 
500 A. In the recently proposed clas- 
sification of pathologic basement 
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membrane, exfoliative material would 
be best classified as a filamentous, 
banded (~500 A) basement mem- 
brane. 

It therefore appears that exfolia- 
tive material is an abnormal basement 
membrane synthesized at multiple 
sites by abnormal (“aging”) cells, a 
material that accumulates, replaces 
normal basement membranes, and 
causes or is related to subsequent 
epithelial atrophy. In addition to 


multifocal production, subsequent 
desquamation and aqueous dispersal 
throughout the anterior compartment 
of the eye undoubtedly occur, which 
are responsible for the deposits on the 
apical surface of the corneal endothe- 
lium and on noncellular structures 
such as the anterior hyaloid face and 
the zonular fibers. 

Since pseudoexfoliation of the lens 
capsule is not confined to the lens, a 
number of investigators have sug- 
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gested that the term “exfoliation 
syndrome” would be more appropriate 
for this entity,'* 5-75 especially since 
a small degree of true capsular exfol- 
iation or separation has recently been 
demonstrated." Unfortunately, how- 
ever, exfoliation syndrome fails to 
indicate the nature of the exfoliating 
substance. Therefore, the more expli- 
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presence of associated glaucoma can 
be indicated by the modifying phrase 
"with" or "without glaucoma” In this 
proposed terminology, exfoliation of 
the lens capsule is retained for those 
examples of true capsular ex‘oliation 
such as seen with chronic nfrared 
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Pyogenic Granuloma of the Cornea 


Simulating Squamous Cell Carcinoma 


Don Minckler, MD 


€ A case of pyogenic granuloma involv- 
ing the cornea simulated recurrent squa- 
mous cell carcinoma clinically and was 
misdiagnosed as invasive squamous cell 
carcinoma on biopsy. Ophthalmologists 
and pathologists should be aware of the 
capability of the corneal or conjunctival 
tissues to mount a granulation tissue 
response to injury. 

(Arch Ophthalmol 97:516-517, 1979) 


yogenie granuloma involving the 

conjunctiva, eyelids, or limbal re- 
gion has been described in the 
ophthalmic literature as being clini- 
cally confused with squamous cell 
carcinoma or other tumors.'? Ophthal- 
mologists must be aware of this lesion 
and its characteristics in order to 
avoid unnecessarily aggressive treat- 
ment. This report describes a case of 
pyogenic granuloma occurring on the 
cornea that simulated squamous cell 
carcinoma clinically. An initial biopsy 
specimen was misinterpreted as infil- 
trating epidermoid carcinoma and 
prompted unnecessary enucleation of 
the eye. 


REPORT OF A CASE 


An 83-year-old man first complained of 
irritation involving the left eye in 1975, 
approximately two years prior to enuclea- 
tion. Initially, a diagnosis of probable 
carcinoma in situ involving the cornea 
supertemporally was made on the basis of 
clinical examination. Initial treatment con- 
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sisted of removal of the epithelium in the 
involved area. No histopathologic speci- 
mens were obtained. The patient returned 
approximately two years after the initial 
treatment with a fleshy-appearing nodular 
lesion involving the cornea supertemporal- 
ly that was surrounded by pannus forma- 
tion (Fig 1, inset). Prominert conjunctival 
vessels extended from the limbal area 
temporally toward the lesion. The patient's 
visual acuity in this eye was reduced to 
hand motion. A clinical diagnosis of proba- 
ble recurrent squamous cell carcinoma was 
made, and a biopsy was performed as an 
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outpatient procedure. A surgical patholo- 
gist made a diagnosis of poorly differen- 
tiated, infiltrating epidermoid carcinoma 
of the cornea, which was incompletely 
excised. The diagnosis was based on the 
presence of apparentiy dysplastic epithe- 
lial cells diffusely infiltrating the conjunc- 
tival stroma that were intermixed with 
inflammatory cells. (Fig 2). The eye was 
enucleated ten days after biopsy. 


PATHOLOGICAL FINDINGS 


The specimen consisted of the 
intact left eye with normal overall 
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Fig 1.—Biopsy specimen from clinical lesion (inset) obtained ten days prior to enucle- 
ation. Myriads of acute and chronic inflammatory cells associated with numerous, 
apparently proliferating small vessels replace corneal epithelium. Occasional cells 
appear epithelial (arrows) and seem to be infiltrating inflammatory mass (hematoxylin- 
eosin, original magnification Xx 100). Inset, clinical photograph taken two weeks prior to 
enucleation of left eye. Elevated polypoid, fleshy lesion involves cornea supertemporally. 
Degenerative change (pannus) involving cornea centrally is apparent. 
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Fig 2.—Low-power view of anterior segment of enucleated eye showing elevated lesion 
(arrow) invclving cornea superiorly. Degenerative change (pannus) involving cornea 
centrally is apparent (hematoxylin-eosin, original magnification X2). Inset, Corneal 
epithelium surrounding elevated mass lesion demonstrates mild changes with some 
disorder of maturation from basal to superficial epithelial layers, which is consistent with 
effects of inflammation (hematoxylin-eosin, original magnification x 100). 


measurements, including an unre- 
markable optic nerve segment. An 
elevated, opaque area was prominent 
on the cornea supertemporally, ex- 
tending from the limbus into the 
central region. The epithelial surface 
of the cornea surrounding this area 
appeared reughened and the underly- 
ing corneal stroma was opacified. The 
globe was opened vertically to approx- 
imately biseet the elevated corneal 
lesion. 

On histopathologic examination the 
abnormal findings were confined to 
the cornea. Acutely and chronically 
inflamed granulation tissue protruded 
through a corneal epithelial defect 
superiorly. The corneal epithelium 
adjacent te the granulation tissue 
included areas with pleomorphic cells 
that showed minimal loss of orderly 
maturation from basal to superficial 
layers. There was no evidence in the 
multiple sections that were examined 
of residual carcinoma nor of invasion 
into the conjunetival or corneal stro- 
ma. Bowman's membrane was absent 
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in many areas along the corneal 
surface. The posterior corneal stroma, 
Descemet's membrane, and the endo- 
thelium were unremarkable. There 
was no noteworthy inflammatory in- 
filtrate in the uveal tissues. The optic 
nerve was normal. 

Slides were obtained from the biop- 
sy that was performed approximately 
ten days prior to enucleation. Careful 
histological examination of that tissue 
permitted a definite diagnosis of 
pyogenie granuloma of the eernea 
with secondary epithelial changes. 
Occasional bizarre, epithelial-like cells 
within the granulation tissue, which 
had previously been considered can- 
cerous by the pathologist, were inter- 
preted in retrospeet as endothelial and 
epithelial cells that had been secon- 
darily altered by the inflammatory 
process. (Fig 2). 


COMMENT 


The occurrence of pyogenic granulo- 
ma on the cornea is probably exeeed- 


ingly rare, and to the best of our 
knowledge, has not been previously 
reported. Unfortunately, histological 
material was not obtained at the time 
of the patient's initia! admission and 
we are unable to substantiate the 
initial clinieal diagnosis of squamous 
cell carcinoma that was made approxi- 
mately two yfars prior to enucleation. 
In retrospect, it seems possible that 
the initial lesion was also inflammato- 
ry. In any «ffe, the recurrence, which 
simulated squamous cell carcinoma 
clinically, was clearly inflammatory in 
nature. The rather extensive changes 
in the anterior corneal stroma and 
epithelium around the pyogenic gran- 
uloma suggest long-standing chronic 
irritation, possibly related to tear 
deficiency. 

Ferry and Zimmerman' reported a 
case similar to ours in 1965 that 
involved a lesion recurring on the 
conjunctiva following excision of a 
histologically proven squamous cell 
carcinoma. They emphasized the ap- 
parent relative benignity of squamous 
cell carcinoma of the limbal conjuncti- 
va and recommended conservative 
modes of therapy as an alternative to 
enucleation, even when squamous cell 
carcinoma is proven. 

This case emphasizes the impor- 
tance of considering inflammation 
instead of tumor when a mass recurs 
following a previous surgical excision. 
Ophthalmologists especially should be 
aware that the conjunctival and 
corneal tissues can generate a vigor- 
ous granulation tissue response to 


injury. 


Key Words.—Pyogenic granuloma; cor- 
nea; squamous cell carcinema. 
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Double Phakomatosis 


Fenwick C. Riley, MD, R. Jean Campbell, MB, ChB 


* In the phakomatoses—von Reckling- 
hausen's disease, the Sturge-Weber syn- 
drome, tuberous sclerosis, and von Hip- 
pel-Lindau disease—pathologic changes 
in the eye are often evident. Most cases 
are described as a single entity. The 
following is a case report of concomitant 
Sturge-Weber syndrome and von Reck- 
linghausen's disease in which both condi- 
tions involved the eye. 

(Arch Ophthalmol 97:518-520, 1979) 


n 1928, van der Hoeve' suggested 

grouping Bourneville’s tuberous 
sclerosis and von Recklinghausen’s 
neurofibromatosis under the descrip- 
tive term “phakomatosis.” Although 
he recognized these as distinct neuro- 
logic entities, he nevertheless believed 
that the two conditions bore sufficient 
resemblance in the pattern of their 
clinical manifestations to be consid- 
ered as a related group. Von Hippel- 
Lindau disease? and the Sturge- 
Weber syndrome later were added to 
the group of phakomatoses because 
they seemed to fulfill similar crite- 
ria. 

Yakovlev and Guthrie’ classified 
tuberous sclerosis, neurofibromatosis, 
and the Sturge-Weber syndrome as 
"neurocutaneous syndromes," and van 
der Hoeve* thought that the resem- 
blanees of the clinical involvement 
justified this grouping, despite the 
embryologie difference of neuroecto- 
dermal and mesodermal origins. 

Although reported familial involve- 
ment usually has been limited to only 





Accepted for publication June 1, 1978. 
From the Mayo Clinie and Mayo Foundation, 
* Rochester, Minn (Dr Campbell). Dr Riley is in 
private practice in Austin, Minn. 
Reprintgrequests to Mayo Clinic, 200 First St 
SW, Rochester, MN 55901 (Dr Campbell). 


518 — Arch Ophthalmol—Vol 97, March 1979 


one of the phakomatoses,’ occasional 
reports have suggested a relationship 
among these entities that is more 
than easual*' Various combinations 
of neurofibromatosis and tuberous 
sclerosis,*** tuberous sclerosis and the 
Sturge-Weber syndrome, 5? tuber- 
ous sclerosis and von Hippel's dis- 
ease," neurofibromatosis and angio- 
ma, and fibromatosis and the 
Sturge-Weber syndrome have been 
described clinically.'*'*^* A detailed 
discussion of the validity of the rela- 
tionship of the phakomatoses is 
beyond the intent of this article. The 
following case is reported, however, 
because it is an instance of neurofi- 
bromatosis and the Sturge-Weber 
syndrome in which there is histologic 
confirmation of concomitant involve- 
ment of the eye by both conditions. 


REPORT OF A CASE 


This patient was first seen at the Mayo 
Clinie in 1942 at age 15 months for exami- 
nation and treatment of a birthmark 
involving the left side of the face and head 
(Fig 1) The lesion was diagnosed as a 
port-wine nevus and the patient under- 
went a series of radium treatments to the 
area, with questionable regression of the 
lesion. The patient was not seen in the 
Department of Ophthalmology, but en- 
largement of the left cornea and hetero- 
chromia iridis, with the darker iris on the 
left (involved) side, are evident in Fig 1. 

The patient was not examined again at 
the Mayo Clinie until October 1961, when 
she was 20 years old. During the interim, a 
diagnosis of the Sturge-Weber syndrome 
had been suggested elsewhere. The patient 
reported that she had noticed diminished 
vision in the left eye in the seventh grade 
and that she had become blind in that eye 
within two years. Examination in the 
Department of Dermatology showed a 
hemangioma involving the left side of the 
face, the scalp, and the mucous membranes 
of the mouth, with apparent hypertrophy 


of the involved areas. A firm nodule was 
present on the upper lip within the area of 
the hemangioma. Multiple cafe-au-lait 
spots were present, particularly on the 
abdomen and back, and numerous intra- 
dermal nodules were palpable on the trunk 
and extremities. On ophthalmologic exami- 
nation, the right eye had a visual acuity of 
20/20 and the left eye was blind. The right 
globe appeared normal, whereas the left 
globe was buphthalmie and had 10? exotro- 
pia. Exophthalmometer measurements 
were 15.5 mm in the right eye and 20.5 mm 
in the left eye. Amaurotie pupillary 
reflexes were present in the left eye. . 
Intraocular pressures, as measured by the 
Schiótz tonometer with a 5-g weight, were 
17.8 mm Hg in the right eye and 31.6 mm 
Hg in, the left eye. Slit-lamp examination 
showed multiple pigmented nodules on 
each iris. The cornea was enlarged second- 
ary to buphthalmos. The right fundus was 
normal, but the left fundus had broad 
glaucomatous cupping of the optic nerve. 
Scattered pigment clumping was present 
throughout the retina, some of this in a 
paravascular distribution. There was gen- 
eralized narrowing of the arterioles, with 
sheathing of the vessels. 

Roentgenograms of the skull showed 
asymmetry of the calvaria, with the left 
side smaller than the right, an abnormal 
diploie pattern, and excessive pneumatiza- 
tion of the left frontal sinus (Fig 2). These 
findings were considered suggestive of an 
atrophie hemisphere. No intracranial cal- 
cification was seen. 

Biopsy specimens of nodules on the flank 
and back showed neurofibromatosis, and 
the nodule from the upper lip demon- 
strated a neurofibromatous lesion asso- 
ciated with eavernous hemangioma. Ocular 
examination was repeated in January 1962 
and October 1964; the findthgs were 
unchanged, with persistent left ocular 
hypertension. The patient returned in 
August 1969 with a history of recurrent 
pain in the left eye. She had been treated 
with atropine sulfate and topically admin- 
istered dexamethasone (Decadron) for iri- 
docyclitis. Enucleation of the blind, painful 
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eye was recommended and subsequently 
performed on Aug 12, 1969. The enucleated 
eye was fixed in 3.7% neutral buffered 
formaldehyde solutien for 48 hours before 
examination. The specimen measured 24 
mm horizontally, 24 mm vertically, and 25 
mm anteroposteriorty and appeared nor- 
mal externally. The cornea measured 13.5 
mm horizontally and 13.0 mm vertically. 
When the eye was opened horizontally, a 
cataractous lens and appreciable degenera- 
tive changes of the entire retina were 
revealed, with apparent atrophy and 
pigment clumping aleng the retinal vessels 
in a bone-spicule distribution; the macula 
showed cystoid degeneration. Glaucoma- 
tous cupping of the optic nerve was pres- 
ent. The choroid was thickened throughout, 
but most obviously in the posterior portion 
of the globe. 

Sections were stained with hematoxylin- 
eosin, PAS, alcian blue, Bodian, Luxol fast 
blue, and Weigert's reticulin stains. The 
corneal epithelium demonstrated intercel- 
lular and intracellular edema of the basal 
cells and flattening of the superficial cells. 
Bowman's zone was intaet and the stroma 
was normal. There seemed to be a decrease 
in the number of endothelial cells with 





Fig 1.—Sturge-Weber syndrome in 15- 
month-old girl. Note angioma of left side of 
face; all divisions of left trigeminal nerve 
were involved. 
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' Fig 3.—Nodules on anterior surface of iris 
(hematoxylin-eosin, original magnification 
x 40). 
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separation of the nuclei, but Deseemet’s 
membrane was normal. Episcleral vessels 
in the region of the limbus appeared 
dilated. The anterior chamber angies were 
abnormal, with apparently inecmplete 
cleavage. There was no evidence of periph- 
eral anterior synechiae or rubeosis iridis. 
Occasional plasma cells or small mpho- 
cytes were scattered in the iris strama and 
ciliary body. Multiple pigmented nodules 
ranging in size from 0.07 to 0.3 mm were 
located on the anterior surface of the iris 
(Fig 3). These nodules were composed of 
dendritic melanocytes and spindle-shaped 
cells resembling iris nevus cells. In one 
section a similar nodule was locatec in the 
iris stroma, immediately anterior to the 
sphincter muscle. The anterior surface of 
the iris had an accumulation of melano- 
cytes in a layer extending across the iris. 
Between the sphincter muscle amd the 
pigment epithelium of the iris, the vessels 
were sclerotic and the stroma was thick- 
ened. 


Fig 2.—Roentgenogram of skull. Patient 
had asymmetry of calvaria (left side small- 
er than right), abnormal diploic patern, 
and excessive pneumatization of left *ron- 
tal sinus. 





Fig 4.—Hypertrophic nerves in temporal 
ciliary muscle (hematoxylin-eosin, original 
magnification x 150). 
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The ciliary epithelium appeared normal, 
with the exception of several small cysts of 
the nonpigmented epithelium and an area 
of focal hyperplasia. The ciliary processes 
were sclerotic. Hypertrophic nerves were 
present in the temporal ciliary muscle and 
extended into the root of the iris (Fig 4). 
No ovoid bodies were seen. Nerve fibers 
were present, byt they did not appear to be 
myelinated. In the lens, subcapsular degen- 
eration of the cortex, which was associated 
with posterior migration of the lens 
nucleus, was fresent. 

The retina was atrophic and gliotic 
throughout, but occasiogal ganglion cells 
persisted. Retinal vessels had thickened, 
hyalinized walls, and pigment granules 
were clumped around the vessels. The reti- 
nal pigment epithelium was absent in 
areas where there were chorioretinal adhe- 
sions. Seattered drusen were present on 
Bruch's membrane. Adjacent to the tempo- 
ral disc margin was an area of metaplastic 
bone formation between Bruch's mem- 
brane and the retina. The optic nerve was 
atrophic, with glaucomatous cupping of the 
nerve head. 

The choroid was thiekened approximate- 
ly 14 mm anterior to the optic nerve nasally 
and temporally because of the presence of 
a capillary-cavernous hemangioma (Fig 5). 
Focal accumulations of melanocytes in the 
external layers of the choroid resembled 
choroidal nevi, and small clusters of cells 
that appeared to be ganglion cells were 
associated with these. No ovoid bodies or 
hyperplastic nerves were found in the 
posterior choroid. In one section, however, 
a nodule that resembled those present on 
the iris was found in the outer choroid. The 
sclera and ciliary nerves appeared nor- 
mal. 

The patient was well until 1976 when, 
after cholecystectomy and tubal ligation, 
she died of acute shock secondary to adre- 
nal insufficiency. A noteworthy autopsy 
finding was the presence of bilateral 
pheochromocytoma. 


COMMENT 


The present case is an instance of 
the concomitant occurrence of the 
Sturge-Weber syndrome and von 
Recklinghausen's neurofibromatosis 


in which there is histologic evidence 
of ocular involvement by both of 
these phakomatoses. Previous au- 
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Fig 5.—Capillary-cavernous hemangioma 
of choroid (hematoxylin-eosin, , original 
magnification x 40). 
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horse 19151s.19 have MEINE cases that 
suggest that this association is more 
than fortuitous. Two of the cases 
reported by Yakovlev and Guthrie? 
were diagnosed clinically as a combi- 
nation of the Sturge- Weber syndrome 
and . neurofibromatosis, although 
there apparently was no histologic 
verification. One of “he patients 
apparently had a family history of 
neurofibromatosis. Malik et al? re- 
ported that the associatif of neurofi- 
bromatosis and tuberous sclerosis is 
extremely frequent; they reported a 
case in which nevus flammeus and 
neurofibromatosis were associated 
with a limbal dermoid. 

One of the patients described by 
von Hippel had a choroidal angioma 
in addition to retinal angiomatosis. 
Lowenstein and Steel" reported a 
case of tuberous sclerosis with choroi- 
dal and retinal angiomas as well as 
astrocytic retinal tumors. In a patient 
with choroidal neurofibromatosis, 
Wolter’ found a small cavernous 
angioma of the peripheral retina. 
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Frenkel'* clinically observed a patient 
with neurofibromatosis who had small 
angiomas along the retinal arteri- 
oles. 

These reports seem to support the 
assumptions of van der Hoeve' and 
Yakovlev and Guthrie. Despite the 
neuroectodermal origin of neurofibro- 
matosis and tuberous sclerosis and the 
mesenchymal origin of tne Sturge- 
Weber syndrome and von Hippel- 
Lindau disease, developmental abnor- 
malities involving both embryologic 
tissues apparently may occar concomi- 
tantly. 

The diffieulty in evaluating these 
conditions is because of the extreme 
variability in expression, which 
ranges from a single manifestation, 
such as cafe-au-lait spots in neurofi- 
bromatosis or isolated retinal lesions 
or only adenoma sebaceum in tuber- 
ous sclerosis, to the complete syn- 
dromes with cutaneous, CNS, visceral, 
and ocular involvement. Reports are 
often based on clinical observation 
without histologic verification. Ironi- 
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cally, the case reported by Brouwer et 
al' included the Sturge-Weber syn- 
drome as a phakomatosis with no 
evidence of choroidal hemangioma, 
one of the prerequisites for this diag- 
nosis. 

One could argue that our case does 
not fulfill all criteria for the Sturge- 
Weber syndrome because the patient 
had had no seizures and there was no 
roentgenographic evidence of cerebral 
calcification; however, roentgeno- 
grams did show abnormalities of the 
calvaria that are consistent with 
involvement of the ipsilateral cerebral 
hemisphere. Inasmuch as calcification 
of the cerebrum is a degenerative 
change, this may be a late develop- 
ment in some patients. 

It is of note that bilateral pheochro- 
mocytomas were an autopsy finding. 
These tumors are reported to be of 
high incidence, not only in von Reck- 
linghausen’s disease” but also in other 
neurocutaneous disorders such as mul- 
tiple mucosal neuroma syndrome” 
and von Hippel's disease.*? 
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Surgical Toclüniques 


Media! Eetropion 


A New Technique 


Be aa VEERE bet Fa BRAE 
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Richard L. Anderson, MD; Martin U. Hatt, MD; Ray Dixon, MD 


e Medial ectopion of the lower lid 
responds poorly to standard ectropion 
procedures. This region contains the 
initial parts of the nasolacrimal excretory 
system, which must be functionally rees- 
tablished. A new surgical approach to 
medial ectropion consists of a Z-plasty 
transposition skin flap from the upper to 
the lower lid. a plication of the lower crus 
of the media! caathal tendon, and a punc- 
toplasty. The posterior and superior con- 
traction forces in the transposition flap 
enhance anc maintain the result. Seven 
lids have been successfully operated on 
with this technique from the functional 
and cosmetic pcint of view. 

(Arch Ophthalmol 97:521-524, 1979) 


Media! ectropion frequently differs 

from other forms of ectropion 
with respect to its etiology and treat- 
ment. Standarc ectropion procedures 


. often fail both functionally and cos- 


metically. 

The usual findings in medial ectro- 
pion of the lower lid consist of an 
elongated medial portion of the lid, a 
lateral displacement and eversion of 
the punctum, and contracted overly- 
ing skin. 

In the cicatricial form, the con- 
tracted anterier tissues are the cause 
of the deformity (Fig 1). In the invo- 
luntional form of medial ectropion, 
the skin contraction is often secon- 


dary (Fig*2). 
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The principles of surgical r2pair 
should include a shortening af the 
lower lid or its supporting structures, 
which is most effective if perfo^med 
medially. However, the canaliular 
system is limiting in this rezard. 
Relief of tension in the tight anterior 
lamella can be accomplished by a skin 
graft. Particularly in the involutional 
form there may be an excess of skin of 
the upper lid that may be mobillized 
and utilized for such grafting. E the 
punctum is everted, a punctoplas&y is 
necessary to invert the punctum and 
restore tear drainage. We present a 
new technique, with the above coasid- 
erations in mind, that was uti ized 
with good functional and cosmetic 
results in seven eyelids. 


PROCEDURE 


Gentian violet is used to mark cut a 
medial pedicle flap in the upper lid end a 
line 2 mm below the lashes of the lower lid. 
To ensure that the pedicle flap is arge 
enough to cover the gap in the lower IH, all 
excess skin is removed from the upper lid. 
This excess skin is estimated by grasping 





Fig 1.—Cicatricial medial ectropion. 


upper lid skin perpendicular to its surface 
with smooth forceps and marking out the 
amount of upper lid skin that can be 
grasped until the lashes just evert. This 
amount of skin can be transposed without 
compromising upper lid closure or everting 
the punctum. By removing excess skin 
along the entire upper lid the skin edges 
can be closed much like a blepharoplasty 
incision, resulting in good cosmesis. 

The incision sites join at the medial 
eanthus, thus forming an acute angle Z- 
plasty (Fig 3). Two 4-0 silk doubly armed 
traction sutures are inserted near the 
margin of the lower lid and placed on 
tension. The lower lid incision is made with 
a scalpel. Skin and deeper tissues, if 
contracted, are extensively undermined to 
relieve all tension on the lower eyelid. At 
this point the skin required is indicated by 
the gap in the lower lid incision following 
relief of tension. The pedicle flap is mobil- 
ized from the upper lic (Fig 4). A relaxing 
incision is frequently necessary at the 
upper medial aspect of the pedicle flap 
after the surrounding skin has been under- 
mined for the flap to transpose without 
folding (Fig 5 and 6). The flap is then 
retracted medially. With blunt dissection 
and adequate retractien of the skin inci- 
sions the lower crus of the medial canthal 





Fig 2.—Involutional medial action 
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Fig 3.—Left and right, Incision lines marked. 
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Fig 4.—Mobilization of pedicle flap from 
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Fig 5.—Upper lid flap is elevated and skin 
surrounding medial canthus and lower lid 
is undermined. 
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Fig 6.—Relaxing incision at upper medial 
aspect of pedicle flap. 





Fig 7.—Left and right, Doubly armed 4-0 polyglactin 910 suture is 
placed in insertion and lower crus of medial canthal tendon. 


upper lid. 
a 
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Fig 10.—Enhanced clcsure technique for retropunctal diamond. E 
E 
irmilo Ma 
Fig 9.—Excisicn of diamond of conjunctiva 
and lower lid retractors posterior to punc- 
tum with standard closure. 
Fig 11.—Left, Pedicle flap is sutured into lower lid. Right, Traction sutures are placed 
over bolsters. 
l 
4 
Fig 12.—Eye sx months after operation for 4 
cicatricial medial ectropion. i 
a Og 
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tendon is seen as the continuation of the 
pretarsal orbicularis muscle. The common 
medial canthal tendon formed by the join- 
ing of the upper and lower crus is then 
identified at its bony insertion medially by 
bluntalissection. The lower crus is tucked to 
the insertion of the common tendon with a 
4-0 polyglactin 910 doubly armed suture on 
small half-circle needles (Fig 7 and 8). This 
should set the lower lid on nfNd stretch and 
bring the lid margin and punctum into 
good position. A one-snip procedure can be 
used to enlarge the disused aad frequently 
contracted tear punctum. 

If additional inversion ôf this area is 
required, a diamond of conjunctiva and 
retractors can be excised posterior to the 
punctum. Vertical closure of this diamond 
produces inversion of the medial eyelid and 
the punctum (Fig 9). Further enhancement 
of the effect of this diamond is produced by 
closure with a 5-0 chromic doubly armed 
suture, with one arm passing directly 
through the eyelid at the level of the lower 
aspect of the diamond. The other arm of 
the suture is passed through the upper 
aspect of the diamond, followed by the 
lower aspect of the diamond, and then 
through all eyelid tissues at the same level 
as the previous arm of this suture (Fig 10). 
The ends are tied anteriorly on the skin, 
thus turning in the everted eyelid and 
punctum. In cases where there is no short- 
age of medial skin, this procedure, alone or 
combined with a lid shortening, may 
correct the medial ectropion. 

The pedicle flap is transposed into the 
lower lid and all skin incisions are closed 
with interrupted or running 7-0 silk 
sutures (Fig 11). To secure the graft, the 
ends of interrupted sutures can be left long 
and tied over a fenestrated nonadhesive 
strip with overlying foam rubber. The 
transposition flap should be perforated in 
numerous sites (pie crusted) to prevent 
elevation of the flap by postoperative 
oozing. The 4-0 silk traction sutures are 
then taped or sutured to the forehead to 
place the lower eyelid on superior tension. 
A patch is applied and left for one week. 

We have corrected seven eyelids of six 
patients (all male, aged 54 to 84 years, with 
an average of 72.7 years) with good func- 
tional and cosmetic results with a mini- 
mum follow-up period of one year. In one 
lax eyelid an additional lid shortening was 
required. 
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REPORT OF A CASE 


An 84-year-old man had multiple skin 
cancers removed from his face during a 
number of years. On Feb 27, 1976, a skin 
biopsy specimen of a suspicious lesion from 
the medial portion of his le*t lower lid 
showed histological features of seborrheic 
keratosis. Following this biopsy, a cicatrici- 
al medial ectropion developed (Fig 1) and 
he was referred for further treatment. On 
Nov 10, a repair of the ectropion by a 
medial canthal tendon plication and trans- 
position flap from the left upper lid was 
performed (Fig 3, 4, 7, 8, and 11, left). This 
produced a satisfactory functional and 
cosmetic result (Fig 12). 


COMMENT 


There is general agreement that a 
lax lower lid must be shortened in an 
ectropion procedure and that, in the 
presence of a short antericr lamella, a 
skin graft is required.'* A horizontal 
shortening of the posterior lamella 
without similar shortening of the skin 
may alleviate the need for skin graft- 
ing in some cases. This can be accom- 
plished by the removal of a diamond 
of conjunctiva and retractors, as we 
noted, or by a technique recently 
described by Smith. A lateral lid 
shortening, which is described and 
recommended by most authors, usual- 
ly fails to invert the eyelid and punc- 
tum if the ectropion is mainly medial. 
Stasior* describes plicating the medial 
canthal tendon for medial ectropion 
and recommends a punetoplasty if 
required. Medial eanthal tendon plica- 
tion shortens the affected eyelid 
suspensory structures and also inverts 
the punctum. It therefore helps re- 
store the original anatomic and physi- 
ologic relationship. We have noted no 
kinking of the canaliculus or epiphora 
after this procedure. Stasior has 
stated that in some cases with lax 
lower lid, plication of the medial 
canthal tendon will be insufficient 
and should be complemented by a 
lateral lid shortening. This was found 
to be true in one case in our series. In 
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dealing with skin grafts in ectropion, 
Fox** and Reeh et al^ recommended 
free-skin grafts for the anterior layer. 
Bartlett and MeKenzie' and Marko- 
vits? recommend a transposition flap 
on the temporal side for cicatricial 
ectropion. 

We recommend the nasal transposi- 
tion flap to be especially useful for 
medial ectropion. It uses skin from 
where it is usually abundant and of 
equal quality to the recipient bed. 
There is better nutrition than with a 
free graft. The postoperative contrac- 
tion forces in the flap have an inward 
and upward tendency and thus en- 
hance and maintain the result. If one 
understands the anatomy of this 
region, this technique is not difficult 
to perform and has, in our experience, 
given good functional and cosmetic 
results. 
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Bloekade of Rapid Axonal Transport 


oet ORTU p - t "s 


Effect of Intraocular Pressure Elevation in Primate Optic Nerve 


Harry A. Quigley, MD; John Guy, MD; Douglas R. Anderson, MD 


è After acute intraocular pressure (IOP) 
elevation, an induced disturbance of rapid 
axonal transport at the optic nerve head 
began within three hours at the IOP levels 
tested. The accumulation of radioactive 
label at the scleral lamina cribrosa 
increased with time of IOP elevation. 
There was a 50% decrease in the amount 
of transporied material in the optic nerve, 
tract, and lateral geniculate body (LGN). 
Detailed analysis suggests that this 
decrease is not due to a simple slowdown 
of transport, but results from a total block 
of rapid transport in some axons, with no 
impairment in other axons. This total 
blockade of rapid transport by elevated 
IOP in involved axons differs from the 
apparent slowdown of transport in experi- 
mental papiliedema, and the difference 
may explain the response of ganglion 
cells to the two conditions. 

(Arch Ophthaimol 97:525-531, 1979) 
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Axonal transport, a general property 

of all neurons, is the movement of 
material from cell body to axon termi- 
nal (orthograde) and from term nal to 
cell body (retrograde).' Orthograde 
transport has a rapid phase, with some 
molecules moving at 400 mm/day and 
a slow phase, traveling at 1 to 2 mm/ 
day. Recent primate experiments 
have demonstrated that short-term 
intraocular pressure (IOP) elevations 
cause interruption of rapid ortho- 
grade axonal transport, as well as 
retrograde transport, within the optic 
nerve head at the level of the sclera 
(the scleral lamina cribrosa).* This 
interruption can be detected at IOP 
levels within the range seen in chronic 
human glaucoma (30 to 50 mm Hg).*° 
When IOP is elevated for a short 
period (four hours) and then returned 
to normal, axonal transport resumes 
without detectable permanent cell 
damage." At IOP with submeximal 
effect on axonal transport, some 
nerve fiber bundles are more affected 
than others. The interruption of axo- 
nal transport can occur in any area of 
the nerve head, but has a detectable 
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tendency to appear preferentially at 
the upper and lower poles of the disc 
that consist of the arcuate bundle 
fibers most affected in early chronic 
glaucoma.* The cause of the transport 
obstruction, whether by axonal com- 
pression, by vascular insufficiency, or 
by some other mechanism, has not 
been determined. 

In previous experiments with acute 
IOP elevation, we could not distin- 
guish between a eessation of axonal 
transport and a slowdown of trans- 
port. In addition, no estimate of the 
number of fibers that were affected 
could be made. To make the distinc- 
tion between a blockade and a slow- 
down of transport, and to attempt to 
estimate the number of affected 
fibers, we have carried out quantita- 
tive measurements of transported 
radioactivity in the visual system in 
addition to autoradiography of the 
optic nerve head. Animals with nor- 
mal IOP were compared to those 
subjected to IOP elevations lasting 
three to eight hours. 

We also measured the level of radio- 
activity in the frontal cerebral cortex 
as a background measurement of 
nonspecific radioactivity. Surprising- 
ly, there was a striking difference 
between the amount of radioactivity 
in the brains of animals with high IOP 


and that of those with normal IOP, 


We, therefore, examined possible 
routes by which material injected into 


the vitreous cavity might reach por- * 


tions of the brain not directly 
connected to the visual systefn. 
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Fig 1.—Light microscopic photographs of representative autoradiographs illustrating no 


block of axonal transport at optic nerve head at normal IOP (N). There 


is 1+ 


accumulation three hours after tritiated leucine injection and ICP elevation (3), 2 4 
accumulation at 5% hours (5) and 3+ accumulation after 8 hours (8). Left-side 
micrographs taken in dark-field illumination allow best visualization of normal grain 
pattern (white dots) and mild degree of blockade. Right-side micrographs in standard 
bright-field illumination of same nerve heads better illustrate denser accumulations of 
grains (black dots) at higher degrees of blockade. Note progressive ircrease in label 
accumulation with increasing time of IOP elevation (hematoxylin, x 100). 


METHODS 


Eighteen owl monkeys (Aotes trivirga- 
tus) were studied by a technique reported 
in detail previously.^* With the monkeys 
under anesthesia with intramuscular phen- 
cyclidine hydrochloride and intraperitoneal 
pentobarbital sodium, a catheter was 
placed in the femoral artery to monitor 
blood pressure and an anterior chamber 
needle was connected to a variable height 

* reservoir to control IOP. Axonal transport 
was studied by intravitreal injection of 
tritiated leucine immediately before IOP 
elevation (100 „Ci in 0.1 ml of r-leucine- 
4,5'H(N), 30 to 50 Ci/mmole). In control 
animals, IOP was set at 10 mm Hg, giving 
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a difference between mean systemic blood 
pressure and IOP (perfusion pressure) of 
greater than 80 mm Hg. In animals with 
elevated IOP, both eyes vere maintained 
at a perfusion pressure of 25 mm Hg (IOP 
range, 75 to 125 mm Hg) after tritiated 
leucine injection. Three control animals 
and three with elevated ICP (six eyes each) 
were tested at 3, 5'ó, and 8 hours after 
injection. Animals were killed by infusion 
of 4% phosphate-buffered paraformalde- 
hyde into the arterial system. 

The globes, optic nerves. optic tracts, and 
lateral geniculate bodies (LGN) were 
removed together, along with specimens of 
frontal cerebral cortex white and gray 





. internal 


matter. The optic nerve was separated 
from the globe 1 mm posterior to the sclera, 
and the globe\was divided in half horizon- 
tally just above the optic nerve head. The 
globe was embedded in paraffin and serial 
sections were cut through the optic nerve 
head. Sections from five evenly spaced 
areas of each nerve head were coated for 
autoradiography.** The slides were coded 
to mask the protocol used and, after devel- 
oping and staining, were read for degree of 
axonal transport abnormality on a 0 to 3+ 
scale. After unmasking the labels, the 
pattern of transport obstruction in each 
nerve was reconstrueted.' The degree of 
labeling of the optic nerve meningeal 
sheaths was also judged by autoradiogra- 
phy in a masked fashion for each eye: no 
labeling (0), mild labeling (1+), or heavy 
labeling (2+). 

For liquid scintillation counting of trans- 
ported radioactivity, the optic nerves and 
tracts were divided vertically with a razor 
blade into dises 1 mm in length. The 
meninges were gently stripped away. Each 
piece of nerve, tract, LGN, and cerebral 
cortex was weighed. Each piece was then 
dissolved in 0.5 ml solubilizer for 72 hours 
at 45 °C. One drop of 4M ammonium 
hydroxide and 15 ml of scintillating solu- 
tion in toluene were added to each sample. 
They were then counted twice with a liquid 
scintillation spectrometer. The method of 
standardization was used to 
correct for quenching, and the mean count- 
ing efficiency was 41%. The data were 
expressed as disintegrations per minute 
per milligram of wet tissue. Where 
mentioned below, the data were corrected 
for background by subtracting the radioac- 
tivity in the frontal cortex of each animal, 
using white matter for optic nerve and 
tract and gray matter for LGN. At each 
point in the nerve, tract, and LGN, the data 
from each of six similarly treated speci- 
mens were averaged, and the values from 
control animals and animals with elevated 
IOP were compared by the Wilcoxon rank 
sum test for statistical significance. 


RESULTS 
Normal Axonal Transport 


The autoradiographs of 18 eyes 
maintained at an IOP of 10 mm Hg 
for 3, 5!5, and 8 hours show the normal 
pattern of transported material that 
has been described previously^* (Fig 
1). None of the control nerve heads 
have abnormal accumulation of label 
overlying the scleral lamina cribrosa. 

As reflected in the scintillation 
counting data, there are several nota- 
ble features in rapid axonal transport 
along the optic nerve, tract, and LGN 
with normal IOP (Fig 2). First, since 
ganglion cell bodies from various reti- 
nal areas are different distamces from 
the same point in the nerve or tract, a 
discrete wave of radioactivity does not 
pass through the system. Instead, we 
observe that the amount of nerve and 
tract radioactivity increases from 3 to 
5% hours, with no increase from 5% to 
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8 hours. This leveling off suggests 
that by 5% hours the peak level of 
labeled material moving through the 
nerve anc tract has been reached. 
Second, at three hours, practically no 
radioaetivity has reached the LGN, as 
would be expected from the 16 mm/hr 
transport rate and the distance from 
ganglion cell bodies to LGN. After 
three hours, there is a progressive 
inerease im the level of LGN label. 
Third, there is more radioactivity in 
the optie nerve compared to the optic 
tract at all time periods. In part, this 
results from labeling of astrocytes in 
the first pertion of the nerve, which 
take up label directly from the 
vitreous. Also, there may be anatomic 
differences that affect the proportion 
of wet weight represented by axons. 


Transport With Elevated IOP 


The degree of abnormal accumula- 
tion of labeled material at the scleral 
lamina cribrosa in autoradiographs is 
shown in Table 1. After three hours of 
IOP elevation, each eye shows trans- 
port interruption, with half the slides 
graded at 1+ accumulation. At 5% 
hours, the majority have 2+ accumu- 
lation, and after 8 hours, more than 
half are graded either 2+ or 3+. This 
confirms our previous observation 


that laminar label accumulation in- . 


creases with increasing duration of 
IOP elevation.’ Four of the six 3-hour 
nerve heads show a greater degree of 
laminar label accumulation at the 
superior or inferior poles of the disc 
compared to the midportion of the 
nerve head. In the eight-hour eyes, 
label accumulation is more uniform 
over the-dise. There was no detectable 
differenee in the amount of label over- 
lying ganglion cell bodies in animals 
with elevated IOP compared to control 
eyes. 

In most optic nerves from eyes with 
elevated IOP, the orbital meningeal 
sheaths show a high level of label by 
autoradiography compared to control 
nerve meninges (Table 2, Fig 3). The 
frontal cortex radioactivity level is 
much higher in animals with high IOP 
(Table 3). We suspect that elevated 
IOP leads to more radioactivity in 
frontal cortex by label passing from 
the vitreous through the optic nerve 
head extracellularly to the orbital 
meninges and thence to brain either 
via CSF or via increased absorption 
into the*systemic circulation. If the 
brain values represent a true idea of 
the background radioactivity that is 
present in the optie nerve or tract 
without axenal transport, then it 
would be proper to subtract the cortex 
radioactivity levels. However, in some 
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Fig 2.—Liquid scintillation counting data on rapid phase axonal transport radioactivity 
along 1-mm segments of optic nerve, tract, and LGN at normal IOP. Three lines represent 
mean data for three animals (six nerves, tracts, and LGN) at each time point, either 3, 5%, 
or 8 hours after tritiated leucine injection. Frontal cerebral cortex radioactivity level is 
subtracted as background. Each point on 3-hour curve is significantly lower than 5Y2- or 
8-hour levels (P — .05, Wilcoxon rank sum test). The 5%- and 8-hour levels are 


insignificantly different, except for higher level in LGN at 8 hours (P < .01). 





Time After 
Leucine 
Injection, hr 


Normal IOP 3, 5%, 8 


Table 1.—Grading of Labe! Accumulation at Scleral Lamina Cribrosa 


Ey 
; 


es 0 1+ 2+ 3+ 

8 95 5 0 0 

Elevated IOP 3 6 3 48 45 3 
5% 6 2 33 58 8 

8 6 7 31 37 24 





Degree of Accumulation* 







"Data given as optic nerve sections demonstrating each degree of blockade expressed as percent 


of all sections for each group. 


animals, this leads to negative radio- 
activity values in nerves that had 
significant labeling over background 
by autoradiography. The fronta! cor- 
tex radioactivity values do not repre- 
sent a valid background measurement 
in animals with elevated IOP. We, 
therefore, present the quantitative 
data for eyes with elevated IOP with- 
out subtracting brain radioactivity 
values (Fig 4). For comparison, the 
control data are reexpressed without 
the correction for cortex background 
used in Fig 2. Inspection of both back- 
ground-corrected and  noncorrected 
data does not lead to qualitative 
differences in the results. 

After three hours of increased IOP, 
the transported radioactivity level in 
the nerve, tract, and LGN is similar to 
that in control animals (Fig 4). The 
values are slightly higher than those 
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in controls if both are not corrected 
for cortex counts and slightly lower 
than those in controls in corrected 
data, with no statistically significant 
difference with either calculation. 
How can the autoradiographs show an 
abnormal accumulation of label at the 
nerve head after three hours of IOP 
elevation, yet the nerve and tract 
radioactivity levels be indistinguish- 
able from those of controls? There are 
three possible explanations. First, we 
suspect that transport in some axons 
is affected by IOP elevation, while 
others are spared, at least acutely‘ 
(see “Comment”). If more of the 


spared axons are derived from macu- , 


lar area ganglion cells, which lie rela- 
tively close to the disc and send mate- 


rial into the nerve quite rapidly, radio- ' 


activity levels in eyes with elevated 
IOP and in controls would bé similar 
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Fig 3.—Light micrographs taken in dark-field illumination of retrobulbar optic nerve 
sheath labeling by autoradiography. Arachnoid and dura indicated by arrows; optic 

. nerve, ON. Top, Eye with normal IOP after tritiated leucine injection with minimal 
meningeal labeling. Center and bottom, Eyes with elevated IOP, showing 1+ and 2+ 
meningeal labeling, respectively (hematoxylin, x 400). 
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Table 2.—Degree of Radioactive 
Label in Optic Nerve Meninges 


Label Grading 
rns, 
1+ 2+ 
Normal 
IOP 
Elevated 
IOP 


Table 3.—Frontal Cerebral Cortex 
Radioactivity 


Radioactivity,* DPM/mg 
No. of ——————— ———— 
Ani- White Gray 
mals Matter Matter 


Normal 

IOP 13f 138 +7 325 + 
Elevated 

IOP 6i 557 + 152 732 





*Data given as mean + SEM. DPM = disinte- 
grations per minute. Differences between nor- 
mal and elevated IOP for both white and gray 
matter are significant (2P < .05, two-tailed t 
test). 

Includes six control animals from this experi- 
ment (three from three-hour and three from 
eight-hour groups) and seven more animals 
treated similarly from a previous experiment 
(eight-hour normal IOP). 

ilncludes three animals with IOP elevation for 
three hours and three animals with eight-hour 
IOP elevation. There was no significant differ- 
ence between three- and eight-hour animals in 
either control or elevated IOP groups. The 5%- 
hour animals had white and gray matter pooled 
and are not included here. 


at an early time. Later, arcuate area 
and peripheral ganglion cells would be 
sending their label to the nerve, and if 
these axons are selectively more 
affected by elevated IOP, a large 
difference between eyes with elevated 
IOP and control eyes would develop. A 
second possibility is that there is a 
difference between levels in eyes with 
elevated IOP and in control eyes at 
three hours, but the low levels of 
radioactivity combined with large SDs 
obscure the difference. A third possi- 
bility is that a decrease in the amount 
of axon label in eyes with high IOP is 
compensated for by an increase in the 
amount of label in the glia. 

In both 51⁄2- and 8-hour groups, there 
is no significant difference between 
animals with elevated IOP and control 
animals in the first 3 mm of the optic 
nerve (Fig 4), presumably because a 
decrease in the axonal radioactivity 
level is compensated for by a greater 
amount of precursor beint pushed 
through the lamina cribrosa by the 
high IOP and incorporated into local 
tissue elements such as glia. We did, 
in fact, observe heavy labeling of 
nonaxonal tissues (astrocytes and cen- 
tral retinal vessel connective tissues) 
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Fig 4.—Transported radioactivity in optic 
nerve, tract, and LGN, comparing normal 
and elevated IOP groups at 3 (top), 5% 
(center), anc 8 (bottom) hours after 
tritiated leucine injection. Each point is 
mean of six nerve, tract, or LGN measure- 
ments from three animals. Data are not 
corrected by subtracting cerebral cortex 
radioactivity level. At three hours, there is 
no statistically significant difference be- 
tween elevated and normal IOP curves at 
any point (P > .10 Wilcoxon rank sum 
test). In 5⁄2 and 8-hour curves, there is a 
significant difference between normal and 
elevated IOP data at every point beyond 
(to right of) segment 3 of optic nerve 
(P — .05, Wilcoxon rank sum test). DPM 
= disintegraticns per minute. 


in the nerves subjected to elevated 
IOP. This seems to confirm further 
that label is entering the nerve head 
tissues with increased IOP, perhaps 
on its way to the meninges, as 
discussed above. 

However, after 5% and 8 hours of 
IOP elevation, there is a statistically 
significant decrease in radioactivity 
level compared to that in controls 
beyond the first 3 mm, and the 
decrease is of nearly the same magni- 
tude at both time points. The average 
amount of optic tract label is 
decreased 70% at 5% hours and 60% at 
8 hours. The level in LGN is 56% less 


than that in controls at 512 hours and - 


58% less at & hours. The amount of 
label in LGN is nearly the same at 3, 
5%, and 8 hours after IOP elevation, in 
contrast to that in controls, which 
increases with time. 


COMMENT 


Two areas of our results will be 
examined in order to distinguish 
between a blockade and a slowdown of 
transport rate. First, there is a 
progressive accumulation of label at 
the scleral lamina cribrosa from three 
to eight hours after IOP elevation. 
Second, after three hours of IOP 
elevation, there is a significant, 
sustained decrease in the level of 
radioactivity in the optic nerve, tract, 
and LGN. 

If material arriving at the lamina 
eribrosa is simply slowed down, an 
abnormal aecumulation would occur 
within thesegment with a slowed rate 
much like a traffic jam (Fig 5). 
However, when the material reaches 
the end of the segment with a slowed 
rate, it would resume its normal 
speed. After the first material left the 
lamina, the amount added at the 
intraocular side of the lamina would 
be the same as that leaving the 
extraocular side, so that from that 
time on the amount of accumulated 
material would be constant. Further- 


Arch Ophthalmol—Vo! 97, March 1979 


Radioactivity, DPM/mg x 100 


Radioactivity, DPM/mg x 100 


Radioactivity, DPM/mg x 100 


mM om ë 
^ o o 









m. 
N 


L 
Elevated IOP 


p 
O 


Normal IOP 


mm do2 3 e. a MA 635 Te oh P. R. OE 3-6 LN 


Normal IOP 


mm1:-2 E SE, 6.07.78 E ae a a E E pa 


Normal IOP 


™ A 


Elevated IOP » © 





numb 2 3.4 4 :6.7*48 342. 3.4 5 Ces "LGN 
Optic Neme "> L— Optic Tract - 


Rapid Axonal Transport Blockade—Quigley et al 


529 





Fig 5.—Schematic representation of possible rapid axonal transport abnormalities 
induced by elevated IOP. Top left, Labeled material (black dots) moving through optic 
disc (left to right) encounter slowdown in rate to one half of normal at lamina cribrosa 
(Lam). Equilibrium (lower ''axon") is reached rapidly and there is twice the normal 
amount of laminar label and normal optic nerve and tract radioactivity levels. Bottom left, 
At one tenth of normal laminar rate, equilibrium laminar label is again reached rapidly 
and normal nerve and tract radioactivity levels are restored. Top right, With very large 
slowdown to 1/50 of normal rate, laminar label accumulation continues for extended 
period. Build up of material may be great enough to impede further label entry into 
lamina, in effect saturating carrying capacity of axon. Nerve and tract radioactivity levels 
are likely to be decreased for extended period. Bottom right, With complete blockade, no 
material passes lamina in this axon and progressive accumulation occurs as long as 
label arrives. Data are consistent with either of latter two mechanisms. 


more, the level of radioactivity in the 
nerve and tract would initially be 
decreased due to a delay in transit 
through the lamina cribrosa; however, 
when material reached the equilib- 
rium level at the lamina, the level in 
the nerve and tract would subsequent- 
ly increase over the same time course 
as in eyes with normal IOP and would 
achieve the same maximum levels. 
The degree of accumulation and the 
time required to reach the maximum 
accumulation would depend on the 
magnitude of the slowdown and the 
length of the lamina. For example, if 
the transport rate is decreased to half 
of normal, the accumulation in the 
lamina would be twice the normal 
concentration. This equilibrium level 
would be reached in one eighth of an 
hour after the first arrival of material, 
since the lamina is less than 1 mm in 
length and the slower rate is 8 mm/hr 
(half of the normal 16 mm/hr). 
However, our autoradiographic read- 
ings indicate a continuous increase in 
laminar accumulation for eight hours. 
Furthermore, the predicted levels in 
nerve and tract with such a half of nor- 
mal transport rate in the lamina would 
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return to normal within the time peri- 
ods studied, whereas we found a main- 
tained decrease in nerve and tract 
radioactivity levels. It is unlikely, 
therefore, that a slowdown of only 50% 
is consistent with the data. 

If we use the same assumptions and 
propose a rate decrease to one tenth of 
normal in the lamina, the equilibrium 
laminar radioactivity level would be 
ten times normal and the delay would 
be less than an hour (Fig 5). Again, 
this is not consistent with the 
observed increasing aecumulation at 
5% and 8 hours, nor with the continued 
decrease in nerve and tract radioactiv- 
ity levels at these times. 

In analyzing even greater degrees 
of slowdown for comparison with the 
data, we must consider what further 
events might occur with, say, a rate 
decrease to 1/50 of the normal trans- 
port rate in the lamina. At such a 
severely slowed rate, the laminar 
radioactivity accumulation would con- 
tinue to increase for six to seven hours 
and nerve and tract radioactivity 
levels would be decreased as we 
observed for a similar period. Thus, in 
order to be consistent with the data, a 





slowdown in transport rate must be so 
severe as to approach blockade. 

If the primary event in affected 
axons were a complete blockade of 
material movement, the accumulation 
at the lamina would continue to 
increase as long as more label arrived 
at the intraocular side (Fig 5). The 
amount of label in the nerve and tract 
would be consistently less than that in 
control animals, the amount of de- 
crease depending on the number of 
blocked axons. Thus, either a complete 
blockade or greater than a 50-fold 
slowdown is consistent with our obser- 
vations. 

If all axons are completely blocked, 
no radioactivity would be seen in the 
pathway beyond the lamina. But, if 
some axons are blocked and others are 
transporting normally, after blockade 
begins there will be a level of radioac- 
tivity consistently decreased from 
normal in the nerve and tract. 
Furthermore, the degree of this 
reduction should give an estimate of 
the amount of transport blocked. We 
found that after 5% and 8 hours of 
elevated IOP the level of transported 
label was reduced by approximately 
60%. This might represent 60% block- 
ade in each axon or total blockade in 
6076 of axons and no block in the 
remaining 40%. We believe the latter 
to be the correct interpretation. We 
are aware of no experimental infor- 
mation on partial transport interrup- 
tion in individual axons. Electron 
microscopic studies have shown that 
after IOP elevations similar to those 
used in this study, some ganglion cell 
axons appear to have accumulated 
organelles, whereas others have a 
relatively normal appearance.? Fur- 
thermore, autoradiographic studies 
have shown that with mild IOP eleva- 
tion, some areas of the nerve head 
show accumulation of label, whereas 
other areas seem unaffected. With 
higher IOP levels, more areas of the 
disc demonstrate accumulation. These 
observations support the interpreta- 
tion that our data result from 
complete blockade of axonal transport 
in 60% of axons but no impairment of 
transport in the remaining 40%. 

An alternative explanation for the 
decreased level of transported label in 
nerve, tract, and LGN with IOP eleva- 
tion is that ganglion cell protein 
synthesis or rapid transport initiation 
might be depressed by elevated IOP. 
We believe that three areas of our 
data rule out this possibility. First, we 
have carefully examined autoradio- 
graphs of the retina in control animals 
and in animals with elevated IOP in 
both this study and previous experi- 
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ments.** There is no detectable differ- 
ence in the grain density overlying 
ganglion cell bodies with the IOP 
elevations used here. Second, the 
nerve, traet, and LGN radioactivity 
levels at three hours after injection 
are indistinguishable in control ani- 
mals and im animals with elevated 
IOP. This would not be true if 
ganglion cell synthesis were decreased 
or slowed. Finally, there is a progres- 
sive increase in accumulation of label 
at the lamina with imcreasing dura- 
tion of IOP elevation. If the lower 
levels of label in the pathway central 
to the nerve head were due to 
decreased synthesis, it is unlikely that 
such severe progressive accumulation 
would occur. 

It is interesting to compare the 
dynamies of rapid axonal transport 
abnormalities with acute IOP eleva- 
tion to the dynamics of rapid and slow 
transport in experimental papillede- 
ma.''^ [n eyes with established disc 
swelling, there is an abnormal accu- 
mulation of rapidly transported mate- 
rial at the scleral lamina six hours 
after injection. The accumulation is 
milder than in eyes with blocked axo- 
nal transport due to elevated IOP, and 
in swollen discs the impairment of 
rapid transport is not always demon- 
strable. In specimens with swollen 
dises examined 36 hours after injec- 
tion, the level of radioactivity is 
normal in the optic nerve head, includ- 
ing the scleral lamina.” This is compat- 
ible with a slowdown of rapid trans- 
port at six hours with subsequent 
clearing of the abnormal accumulation 
as unlabeled, rapidly transported ma- 
terial follows the pulse of labeled 
material. 

The slow transport phase begins to 
pass through the dise two or three 
days after injection. In eyes with 
established disc edema, studied three 
days after tritiated leucine injection, 
the main change from normal is the 
presence of twice the usual amount of 
label in the region of the scleral lami- 
na. The level in the optic nerve 
beyond the lamina is normal. The 
increased amount of labeled material 
persists in the region of the disc for 
some time, but later clears. As 
described above, this is compatible 
with a slowdewn of the slow phase of 
transport. Indeed, Minckler et al 
describe the transport abnormality in 
hypotonf-induced papilledema as a 
movement “through the nerve head 
into the optic nerve at a slower rate.” 
Tso and Hayreh describe their find- 
ings in experiments with papilledema 
produced by intracranial balloons as 
showing “delay in transit of axoplas- 
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mic components from the optie nerve 
head to the retrolaminar myelinated 
optic nerve."* Thus, it is plausible that 
acute IOP elevation causes a blockade 
of transport, while in papilledema 
there is a slowdown of transport. This 
difference may explain the clinical 
response of human eyes to the two 
conditions. For example, if acute high 
IOP continues, axon death occurs. Yet, 
papilledema can be present for ex- 
tended periods with no major perma- 
nent loss of vision or visual field. 
Perhaps ganglion cells can tolerate a 
chronic, relative slowdown of trans- 
port (papilledema) more readily than a 
more severe blockade of tramsport 
(acute IOP elevation). We must keep 
in mind, however, that another-differ- 
ence in the experimental data relating 
to these two conditions is that the IOP 
data deal mainly with rapid transport, 
while the papilledema studies have 
concentrated on slow transport. " 

In animals with elevated IOP, the 
level of radioactivity reaching the 
frontal cerebral eortex is up to four 
times higher than in animals with 
normal IOP. There are several possi- 
ble routes for label that is injected 
into the vitreous to reach the brain. If 
vitreous leaked from the scleral injec- 
tion site into the orbital tissues, it 
might reenter the venous circulation 
and reach the brain. No such leaks 
were noted in our experiments. Alter- 
natively, elevated IOP might cause 
the uptake of label into retinal vessels 
with spread to the brain via the blood- 
stream. However, we found a high 
level of radioactivity in the erbital 
meninges in the specimens with 
elevated IOP. This supports the possi- 
bility that label injected into the 
vitreous cavity might enter the extra- 
cellular or intraglial" space of the 
optic nerve head, passing to the CSF 
and meninges and thence to the brain. 
In acute glaucoma, hyaluronie acid 
from the vitreous enters the optic 
nerve substance in cavernous optic 
degeneration." Injections of lantha- 
num or horseradish peroxidase into 
the vitreous at normal IOP show some 
molecular passage into the optiemerve 
head tissues,'*'* since there are not 
tight junctions between the astrocytes 
that line the vitreous-disc interface." 
Furthermore, fluorescein injected into 
the CSF at the cisterna magna seems 
to appear at the vitreous surface of 
the optic disc. Fluid exchanges 
between the vitreous and CSF com- 
partments are, therefore, likely to 
exist. This helps explain our observa- 
tions of higher background radioactiv- 
ity levels in the frontal cortex of 
animals with elevated IOP and also 


raises the question of whether altered 
fluid exchanges at the disc may play a 
role in pathological conditions affect- 
ing the optic nerve head. 
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The Mechanism of Disc Pallor in 


Experimental Optic Atrophy 
A Fluorescein Angiographic Study 


Ronald L. Radius, MD, DougMs R. Anderson, MD 


» 
® Ascending optic atrophy was pro- 


duced in 13 eyes of owl monkeys (Aotes 
trivirgatus) by retinal photocoagulation. 
Color fundus photography and fluores- 
cein angiography were used to study and 
document the evolution of nerve head 
abnormalities. The optic nerve heads 
were also studied histopathologically. 
Except in certain instances of early tran- 
sient (relative) filling defects, normal disc 
fluorescent patterns were preserved, de- 
spite clinically apparent optic nerve head 
pallor. Sectorial defects did not persist 
into the later phases of the angiogram. 

These findings may suggest a reduced 
blood flow, but neither angiographic nor 
histopathologic studies detected a re- 
duced vascularity in the atrophic optic 
nerve. Pallor of the optic nerve head 
seems to result from alterations in the 
tissue reflectance and translucency fol- 
lowing axonal loss and glial reorganiza- 
tion rather than from a decreased micro- 
vascular bed. 

(Arch Ophthalmol 97:532-535, 1979) 


(rtie nerve head pallor is a well- 

recognized clinical manifestation 
of tissue atrophy in the infragenicu- 
late visual pathway. It has been 
suggested that the disc pallor may 
reflect a decreased vascularity in the 
optic nerve head,'? which may be ei- 
ther primary or secondary, following 
atrophy of neuronal tissues. 

Recent observations in experimen- 
tal animals suggest that at least in 
instances of experimental descending 
optic atrophy following optic nerve 
transection, disc vasculature may be 
well preserved. Axonal loss and the 
rearrangement of the disc astrocytes 
into dense parallel lamellae were 
noted histopathologically. Such altera- 
tions in the disc cytoarchitecture could 
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interfere with transmission to the 
observer of red light from the vessels 
within the nerve head substance. 
White light reflected from glial lamel- 
lae might produce the disc pallor noted 
clinically, despite preserved integrity 
of the nerve head microcireulation. 

An alternative explanation is that 
there may be diminished blood flow 
through this vascular bed, even 
though anatomic preservation of vas- 
culature in atrophied nerve heads can 
be demonstrated. The anatomic stud- 
ies cited above show the vessels to be 
present, but not whether they are 
fully perfused. The redness of the disc 
presumably depends on the amount of 
blood present, and a reduced volume 
of blood in the nerve head could be 
responsible for the pallor noted clini- 
cally. 

To investigate the reason for pallor 
and the physiological meaning of the 
intact vascular bed that was demon- 
strated histologically in eyes with 
obvious disc pallor, we studied optic 
atrophy following retinal photocoagu- 
lation by fluorescein angiography. 
Retinal lesions were positioned to 
effect hemipapillary atrophy to facili- 
tate a direct comparison of the disc 
vasculature in atrophied and normal 
nerve tissues. Fluorescein angiogra- 
phy and fundus photography at 2,6,and 
10 weeks after retinal ablation were 
performed to document the evolution 
of nerve head changes. Specimens 
were examined histologieally after 24 
hours and at six and ten weeks. 


MATERIALS AND METHODS 


Intense retinal photocoagulation was 
performed in the right eyes of 13 owl 
monkeys (Aotes trivirgatus), in 11 eyes by 
a xenon-arc photocoagulater and in two 
eyes by an argon laser with a conventional 
slit-lamp delivery system. The pattern of 
photocoagulation burn, which was de- 
signed to interrupt nerve axons from 
peripheral retinal ganglion cells, was a 
semicircle along the superior margin of the 
disc, thereby producing hemipapillary optic 
atrophy (Fig 1). The energy was directed 
close to the dise margin to maximize the 
number of interrupted incoming fibers, 
but direct application of the thermal ener- 
gy to the nerve head was avoided. 

Color fundus photography and fluores- 
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cein angiography before photocoagulation, 
and at 2, 6, and 10 weeks after treatment 
documented the progression in the disc 
alterations. After the intravenous injection 
of 0.3 ml of 10% fluorescein sodium (Fun- 
duscein), angiograms were photographed 
with a fundus camera equipped with appro- 
priate excitation and barrier filters. 

For histopathologic studies, the anesthe- 
tized animals were perfused with 4% para- 
formaldehyde fixative retrograde through 
the abdominal aorta after the right ventri- 
cle was incised. The eyes were enucleated, 
immersed in fixative, and later opened 
horizontally in a plane just inferior to the 
optic nerve head. After dehydration the 
specimens were embedded in paraffin. 
Eight-micron sections at 0.1-mm intervals 
were taken through the extent of the optic 
nerve head and stained with hematoxylin- 
eosin. The times following photocoagula- 
tion for the histopathologic specimens 
were 24 hours (two eyes), six weeks (seven 
eyes), and ten weeks (four eyes). 


RESULTS 


Each of the 13 experimental eyes 
appeared normal at the initial oph- 
thalmoscopic and photographic evalu- 
ation of the optic nerve head. The 
baseline fluorescein angiograms in 
two of the 13 animals demonstrated 
early, relative sectorial filling defects 
involving the dise vasculature (Fig 2, 
A). These defects represented essen- 
tially normal, nonsynchronous filling 
of various sectors of the disc and were 
not apparent in the late arterial or 
early venous filling sequences (Fig 2, 





Fig 1.—Retinal photocoagulation applied 
along superior margin of optic nerve head 
in experimental monkey eyes. That ther- 
mal energy did not directly involve optic 
nerve head was documented ophthalmo- 
scopically as well as histologically. 
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B)'* No ether remarkable angio- 
graphie features were noted. 

During photocoagulation vitreous 
hemorrhage occurred in three in- 
stances, but in no case did the hemor- 
rhage prevent the completion of 
adequate photocoagulation. All the 
hemorrhages had cleared sufficiently 
to allow fundus evaluation within two 
weeks. 

Two weeks after retinal photoco- 
agulation, four eyes showed early 
optic nerve head pallor. By six weeks 
all 11 eyes that were examined 
demonstrated disc pallor, and retinal 
nerve fiber |2yer defects were noted 
in eight eyes. Ten weeks after retinal 
photocoagulation, all experimental 
eyes (four eyes) had obvious disc 
pallor as well as defects in the retinal 





nerve fiber layer (Fig 3). 

Fluorescein angiography performed 
two weeks after photocoagulatien was 
difficult to interpret because of 
leakage from the peripapillary cho- 
rioretinal scar and reduced clarity of 
the ocular media. No abnormaalities 
were noted, however. 

In five eyes that were examined 
angiographically at six or tem weeks 
after photocoagulation, early arterial- 
phase angiograms demonstrated de- 
creased fluorescence in areas of optic 
atrophy. It was difficult to determine 
whether these transient fillimg de- 
fects involved the deeper capillary 
plexuses, the more superficial disc 
vasculature, or both; however. in no 
case did filling defects persist into 
venous phases of the angiogram after 


Fig 2.—A, Early arterial- and B, arteriovenous-phase fluorescein angiogram in nermal 
monkey eye demonstrating relative filling defect (arrow) occasionally seen in nermal 
optic nerve heads. Such defects in normal eyes resolve during arteriovenous phase of 


fluorescein transit, as demonstrated here. 





all retinal vessels had filled with fluo- 
rescein (Fig 4). Eventual filling of 
these early transit defects seemed to 
coincide with perfusion by the central 
retinal artery of the superficial disc 
vasculature. 

Despite obvious nerve head pallor in 
all experimental eyes, not all eyes 
PAIRED i these transient filling 
defects. Furthermore, during the ve- 
nous phase after all retinal vessels had 
filled, thefe was no evident reduction 
in disc vascularity in all angiograms 
studied, at least as gould be judged by 
fluorescein angiography. In particu- 
lar, in eyes with hemipapillary optic 
atrophy, no decreased fluorescence 
was evident, evem when comparing 
pale with normal areas of the same 
disc (Fig 5). 





Fig 3.—Right optic nerve head of monkey 
eye ten weeks after retinal photocoagula- 
tion. Hemipapillary optic atrophy (arrows) 
and defects in retinal nerve fiber layer (not 
illustrated) were seen in all eyes examined 
at ten weeks. 


Fig 4.—A, Preoperative and B, postoperative early arterial-, C, arteriovemous-, and D, venous-phase angiograms of 
monkey eye treated with retinal photocoagulation ten weeks previously. Early filling defect involving both deep and 
superficial vascular plexuses was noted (B, arrows); however, when comparing normal (D, double arrows) and 
atrophic (D, single arrow) sectors directly, this defect did not persist inte later venous phases of angiograms. 
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Fig 5.—Optic nerve head of monkey eye 
treated with retinal photocoagulation ten 
weeks previously. Despite obvious hemi- 
papillary optic atrophy, fluorescein angio- 
graphy failed to demonstrate any differ- 
ence in nerve head vasculature in normal 
(inferior) compared to atrophic (superior 
[arrows]) nerve head tissue (see Fig 3). 





Fig 6.—Late phase fluorescein angiogram 
(30 minutes) showing optic nerve head of 
monkey eye treated ten weeks previously 
with xenon-arc retinal photocoagulation. 
No late leakage of fluorescent dye was 
noted. 


In no case did the late venous-phase 
angiograms at 10, 20, and 30 minutes 
after fluorescein injection show any 
leakage of dye from disc vasculature. 
Only peripheral accumulation of dye, 
apparently diffusing from peripapil- 


lary choroidal tissues, was noted 
(Fig 6). 
Histopathologic examination of 


eyes from two animals killed 24 hours 
after retinal photocoagulation demon- 
strated physical interruption of the 
nerve fiber layer. In the later stage 
(Fig 7) ¿he chorioretinal scar involved 
all retinal layers, confirming that the 
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Fig 7.—Late chorioretinal scarring (six weeks) involved all retinal layers (arrow). 
Treatment area does not appear to encroach on normal disc tissue (hematoxylin-eosin, 


x 50). 





Fig 8.—Optic nerve head of monkey eye treated ten weeks before animal was killed. In all 
specimens examined, evidence of ascending optic atrophy was apparent, including 
increased cellularity and disorganization of normal cytoarchitecture (hematoxylin-eosin, 
x 50). 


injury had been sufficient to produce 
optie atrophy secondary to ascending 
degeneration of the axons that were 
interrupted by retinal burns. It was 
also seen in all specimens that the 
chorioretinal searring did not directly 
involve dise tissue (Fig 7), which rules 
out a direct thermal burn of the disc. 
While the burns obviously involved 
the pigment epithelium and chorio- 
capillaris, changes in major choroidal 
vessels were not noted at 24 hours or 
in the late scarred stage. However, we 
cannot rule out completely that the 
deep choroidal vasculature may have 
been compromised by tissue reaction 
during the first week, and may there- 
by have had adverse effects on nerve 
head vasculature.’ 
Histopathologically, all specimens 
demonstrated optic atrophy, including 


disorganization of glial columns, ap- 
parent increased cellularity, and col- 
lapse of superficial nerve head archi- 
tecture (Fig 8). Patent microvascula- 
ture was apparent throughout the 
optic nerve in perfused specimens, as 
has been previously demonstrated in 
cases of experimental descending op- 
tic atrophy.’ 


COMMENT 


Optic nerve head fluorescein angio- 
graphic patterns in eyes with optic 
atrophy arising from one of several 
causes have been extenstvely re- 
viewed. Instances of delayed fill- 
ing, decreased fluorescence, or even 
normal patterns have been reported in 
eyes with clinically apparent disc 
pallor. Two aspects of the angio- 
grams in this study merit specific 
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attention: (1) areas of relative filling 
defects involving dise vasculature and 
(2) the degree of disc fluorescence 
after the initial transit is complete 
and fluorescein is mixed in the circula- 
tion. 

Filling defects have been identified 
in normal nerve heads; however, such 
defects are only transient in nature 
and presumably reflect anatomic de- 
lay of blood supply to a particular 
region of the disc.^*^? Delay of the dye 
front within a given sector might 
result if the vessels supplying that 
particular area had a longer course 
from some point of common origin 
when compared with the other disc 
vessels. Alternatively, a feeding arte- 
riole migh: service a relatively larger 
capillary plexus, resulting in slower 
advance of the dye front through that 
region. In neither instance, however, 
does delayed filing represent an 
abnormally low volume of flow per 
unit of tissue. 

On the other hand, acquired filling 
defects suggest that a change has 
occurred in the circulation dynamics 
within the nerve head. Unless there is 
an increased intravascular volume in 
the affected circuit (which is also a 
change in vascular dynamies), such 
acquired transient filing defects 
would usually indicate a decreased 
volume of flow per unit time. A 
permanent filling defect, however, 
would suggest that there is also a 
decreased volume within the vascular 
bed. Either there has been permanent 
loss of disc vasculature (as in some 
patients with glaucomatous optic 
atrophy"), or there is reduced blood 
volume and hence reduced intensity of 
fluorescence within the involved vas- 
culature even after all the vessels have 
been filled. 

In the present study, there were 
several instances in which early arte- 
rial-phase angiograms demonstrated 
transient filling defects correspond- 
ing to atrophic areas of the optic nerve 
head. Unless an increased intravascu- 
lar volume is postulated, such acquired 
transient defects presumably repre- 
sent a reduced volume of blood flow 
per unit time to the involved disc 
regions. It is not certain in our experi- 
ment whether these changes in hemo- 
dynamics reflect alterations second- 
ary to ascending optic atrophy or are 
the consequence of choroidal vascular 
damage following retinal photocoagu- 
lation. Pt is also not possible to say 
with certainty whether the transient 
defect (and reduced flow) involves the 
deep and/or the more superficial optic 
nerve heac vessels. 

Of note, however, is that in six eyes 
with nerve head pallor, no filling 
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abnormality was noted even during 
the earliest arterial-phase angio- 
grams. Both deep and superficial disc 
vasculature appeared to be well pre- 
served in these cases. Furthermore, 
the defects that appeared in five eyes 
were transient. Finally, when the 
vessels were all filled, there was no 
difference in the degree of fluores- 
cence in the atrophic and normal 
sectors. Thus, we found no evidence of 
reduced intravascular volume even 
though five eyes had evidence of 
reduced flow. These observations are 
in keeping with the histopathologic 
observation, confirmed in the present 
study, that the dise vasculature may 
remain intact even after neuronal loss 
in experimenta! optic atrophy. Direct 
quantification of dise vasculature is 
difficult; however, the density of 
vessels per unit of tissue in histopath- 
ologie sections of the atrophic optic 
nerve head appears undiminished. 
Fluorescein angiography demon- 
strates that these vessels are perfused 
and that there is no apparent decrease 
in intravascular volume. 

It is possible that small changes in 
disc vasculature in these atrophied 
nerve heads could escape detection. 
However, we believe that major alter- 
ations in dise vasculature would effect 
considerable alterations in the nerve 
head fluorescence and would be 
detectable with the current methodol- 
ogy, especially when comparing the 
fluorescence of normal and atrophied 
tissue side by side. For instance, it 
seems unlikely that decreased fluores- 
cence from a reduced vaseularity 
would be exactly compensated for by a 
facilitated fluorescent transmission 
from the deeper nerve head tissues 
that are normally not visualized with 
routine angiography. 

In any event, we have not found 
evidence for a reduced vascularity in 
atrophic discs, and yet the disc is pale. 
The full fluorescence of the dise after 
all the vessels are filled is out of 
keeping with the lack of red color 
(pallor). This discrepancy between the 
lack of red color and no decreased 
fluorescence is puzzling in that both 
parameters presumably relate to the 
total blood volume present in the disc. 
This type of discrepancy is not new. It 
is known that intensity of disc fluores- 
cence during venous-phase angio- 
grams does not correlate well with the 
red coloration cf the dise even in 
normal eyes.'* For instance, the 
temporal nerve head, which is fre- 
quently more pale than the nasal disc 
tissue, often shows more intense fluo- 
rescence. 

Thus, pallor of the disc is evidently 
related to phenomena other than the 


- disc vascularity, Ophthalmoscopic pal- 
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lor of the atrophied nerve head may be 
analogous to a familiar phenomenon 
observed with a half-silvered mirror. 
Direct illumination of the atrophied 
nerve head produces scattered white 
light reflected from the disorganized 
glial architecture within the nerve 
head. The reflected light obscures the 
pink vascwMture retained within this 
tissue. 
reflected light during fluorescein an- 
giography is absorbed by an appro- 
priate barrier filter and only the 
transmitted light from the microvas- 
eulature under study is apparent. 
Fluorescein angiography thereby re- 
veals a preserved disc vascularity, 
while ophthalmoscopy demonstrates a 
pale, seemingly avascular, disc. 


This investigation was supported in part by 
Publie Health Service research grant EY-00031 
and training grant EY-07021 from the National 
Eye Institute, National Institutes of Health. 

E. Barry Davis assisted in the conduction of 
these experiments. 
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Effect on Intraotular Pressure and Aqueous Humor Flow 


Jonathan E. Pederson, MD; Dquglas E. Gaasterland, MD; Helen M. MacLellan, MS 


p e Ciliochoroidal detachments were pro- 
| duced in rhesus monkeys by injecting 
glutathione bicarbonate Ringer's solution, 
autologous serum, or silicone oil into the 
anterior suprachoroidal space. Silicone 
oil detachments, like sham operations, 
r caused a transient 2 mm Hg reduction in 
' intraocular pressure. Detachments with 
glutathione bicarbonate Ringer's solution 
or serum caused a 6 mm Hg reduction in 
intraocular pressure, which normalized in 
three weeks. Aqueous humor flow in 
serum-detached eyes was normal, indi- 
as cating that the hypotonia does not result 
from reduced aqueous humor formation. 
Blood was present in Schlemm's canal in 
most eyes with hypotonia, which suggests 
that hypotonia is not the result of 
enhanced conventional aqueous humor 
outflow. Therefore, it is postulated that 
€ hypotonia might result from enhanced 
| aqueous humor outflow from the anterior 
chamber into the suprachoroidal space 
and out of the eye through the emissarial 
channels of the sclera (uveoscleral out- 
flow). 
* (Arch Ophthalmol 97:536-541, 1979) 


The importance of hypotonia in the 
pathogenesis of ciliochoroidal de- 

tachment has been emphasized in 

several clinical and experimental 
studies.'-? There is general agreement 

that reduced intraocular pressure, in 

a some cases, causes transudation of 
| fluid from the choroidal capillaries 
into the suprachoroidal space, which 
results in a ciliocharoidal detachment. 
On the other hand, it is also known 
that ciliochoroidal detachment is asso- 
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ciated with, and probably causes, 
hypotonia since surgical drainage of 
suprachoroidal fluid often corrects the 
hypotonia.*’ The mechanism involved 
is unclear. Chandler and Maumenee 
noted the strong association between 
hypotonia and the presence of supra- 
ciliary fluid.* Based on clinical obser- 
vations, they postulated that detach- 
ment of the ciliary body causes 
reduced aqueous humor formation, 
but the cause-effect relationship was 
not conclusively proven. Whether both 
the reduced aqueous humor formation 
and ciliary body detachment could be 
secondary to some other factor, such 
as uveal inflammation, was not ruled 
out. Chandler and Maumenee also 
postulated that reducec aqueous hu- 
mor formation ("hyposecretion") was 
the major cause of hypetonia in their 
eases. Shaffer and Weiss, in contrast, 
emphasized the importance of aque- 
ous humor flow into the supraciliary 
space in postcyclodialysis hypotonia 
and considered reduced aqueous hu- 
mor flow a temporary phase.‘ 

Unconventional outfow pathways 
for aqueous humor play a minor role in 
aqueous humor outflow under normal 
cireumstances.*.'? Thus, as long as any 
quantity of aqueous humor is formed, 
the intraocular pressure will exceed 
the episcleral venous pressure. How- 
ever, in several clinieal studies of 
hypotonia, including eyes with cyclo- 
dialysis clefts, the intraocular pres- 
sure has been found to 5e consistently 
lower than the episcleral venous pres- 
sure.''2 Therefore, some mechanism 
other than reduced aqueous humor 
formation must be the major cause of 
hypotonia in these eyes. 

The present study evaluates the 
change in intraocular pressure in 
monkeys during a 21-day observation 
period following the creation of a cilio- 
choroidal detachment by suprachoroi- 
dal injection of glutathione bicarbon- 
ate Ringer’s solution, autologous se- 
rum, or silicone oil. In addition, the 
rate of aqueous humor formation has 
been measured at the time of greatest 
hypotonia in serum-detached eyes. 


MATERIALS AND METHODS 

Adult rhesus monkeys of mean weight 
5.5 kg (range, 3.3 to 7.0 kg) were sedated 
with 8 mg of intramuscular phencyclidine 
hydrochloride (Sernylan). The intraocular 
pressure in each eye was measured with a 
Perkins applanation tonometer. The preop- 
erative intraocular pressure of both eyes of 
23 monkeys was 15.3 + 0.21 mm Hg 
(+SE). Each animal was then anesthetized 
with intravenous (IV) pentobarbital sodi- 
um, 15 mg/kg, with supplemental doses 
given as needed later. The following proce- 
dure was then performed on both eyes of 
each animal. One percent tropicamide and 
10% phenylephrine hydrochloride drops 
were administered to each eye. A lid specu- 
lum was placed between the lids. Two 6-0 
black silk sutures were placed through the 
episcleral tissue near the limbus at the 3- 
and 7-o'clock positions, facing the eye. The 
eye was drawn upward, exposing the infer- 
onasal intercalary region of the right eye, 
or the inferotemporal region of the left 
eye. A limbal conjunctival incision was 
performed from the 3- to the 7-o'clock 
position. Tenon's capsule was incised and 
the anterior sclera was bared from the 4- to 
the 6-o'clock position. Mild cautery was 
applied for hemostasis. A 2-mm radial 
scleral incision was made with a razor 
knife, 3 to 5 mm behind the limbus at the 
5-o'clock position. Two or three single 8-0 
black silk sutures were preplaced in the 
wound. The incision was shorter in the 
deeper layers of the sclera so that only 
about 0.5 mm of the choroid was exposed. A 
small buttonhole incision was then made 
through the conjunctiva at the limbus at 
the 8:30-o'clock position. A 1-mm scleral 
incision was then made at this site, 1 mm 
from, and parallel to, the limbus with Zieg- 
ler's knife. The knife was advanced into 
the eye, passing through the root of the iris 
and through the lens zonules, creating a 
tract for vitreous aspiration. This route of 
vitreous aspiration was chosen because a 
pars plana puncture would have created a 
communication between all three layers of 
the eye. 

Anterior chamber paracentesis was then 
performed with Ziegler's knife through a 
shelved corneal incision to soften the eye. 
A tapered polyethylene cannula, with the 
bevel facing inward (0.25 to 0.75 mm in 
outer diameter), was then threaded into 
the supraciliary space through the scleral 
incision at the 5-o'elock position. The tip 
was advanced to about the equator. Indi- 
rect ophthalmoscopy was then performed 
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Fig 1.—Typical multilobed appearance of 
ciliochoroidal detachment in periphery of 
fundus immediately after operation. Circu- 
lar reflex is artifact. 


to confirm the position of the cannula in 
the suprachoroidal space. Occasionally the 
cannula would enter the subretinal space. 
Those eyes are not included in this study. A 
20-gauge needle, with attached syringe, 
was passed through the limbal incision at 
the 8:30-o'ciock position until the needle tip 
reached the middle of the vitreous cavity. 
Vitreous was slowly aspirated as fluid was 
injected through the polyethylene cannula 
into the suprachoroidal space. One millili- 
ter of vitreous was aspirated and 1 ml of 
fluid was injected into the suprachoroidal 
space. The eannula was then removed and 
the preplaced sutures were tied and cut. 
Enbuerilate (Histoacryl) was then applied 
over the scleral wound. The limbal incision 
at the 8:30-o'cleck position was sutured 
with a single 8-0 black silk suture. The 
conjunctiva was reapproximated with in- 
terrupted 8-0 black silk sutures. The fundus 
was then examined by indirect ophthal- 
moscopy and a drawing was made. In some 
animals, fundus photographs were taken. 

Each eye of each animal was assigned to 
one of four groups based on the type of 
fluid injected into the suprachoroidal 
space. At least six eyes were studied in 
each group. One group received gluta- 
thione bicarbonate Ringer’s solution,’ 
another group received autologous serum, 
and a third group received silicone oil, 20 
centistokes viscosity. A fourth group was 
operated on exactly as described above, but 
no fluid was injected into the suprachoroi- 
dal space and the vitreous needle was 
inserted inte the eye, but no vitreous was 
aspirated (sham operation). 

The animals, which were sedated with 
phencyclidine, were examined 2, 7, 14, and 
21 days after the operation. The intraocu- 
lar pressure was measured with a Perkins 
applanation tenometer, slit-lamp biomi- 
croscopy of the anterior segment was 
performed, and the fundus was examined 
by indirect ophthalmoscopy. Fundus photo- 
graphs were often taken. 

Since she greatest hypotonia was noted 
in serum-detached eyes two days after the 
operation, a separate group of animals was 
studied to measure the aqueous humor 
flow. One eye from each of six animals was 
operated on as above, using autologous 
serum to detach the choroid and ciliary 
body. The other eye of each animal was not 
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Fig 2.—Fall of intraocular pressure«IOP) after creation of ciliochoroidal detachment with 
various solutions. A IOP equals preoperative minus postoperative intraocular pressure. 


Error bars are + SEM. 


operated on and served as a contrel. Two 
days later, the intraocular pressure was 
measured with the animal under rhency- 
clidine sedation. The animal was then anes- 
thetized with IV urethan, 0.5 g/kg. This 
anesthetic agent, in contrast to pemtobar- 
bital, does not depress the aqueou: humor 
formation rate." A small known quantity 
(about 10 yl) of iodinated I 125 serum 
albumin (100 &Ci/rrl in saline solution) was 
injected into the anterior chamber-»f each 
eye through a 27-gauge needle. Two hours 
later, the aqueous humor was aspirated 
from each eye. The iodinated I 125 serum 
albumin content was determined in s liquid 
scintillation counter. The aqueous humor 
flow was determined from the rate of 
decrease in the iodinated I 125 serum albu- 
min concentration in the anterior chamber. 
The details o? this method are described 
elsewhere.'* 

The tightness of the wound closure was 
tested in two additional eyes. Flucrescein 
was added to glutathione bicarbonate 
Ringer’s solution or serum to a final 
concentration of about 10-* g/ml prior to 
suprachoroida! injection. After creation of 
the detachment and closure of the wound, 
glutathione bicarbonate Ringer’s salution 
without fluorescein was injected imo the 
anterior chamber to establish an intraocu- 
lar pressure of about 30 mm Hg The 
appearance of fluorescein on the surface of 
the sclera was assessed visually. 

In two separate eyes, a ciliocheroidal 
detachment was produced with glutathione 
bicarbonate Ringer's solution or serum. 
Two days later an incision was made 
through the sclera, 4 to 5 mm posterior to 
the limbus and 180° from the site of supra- 
choroidal injection. This was done to-ceter- 
mine if fluid could be recovered from the 
supraciliary space. 


Representative eyes from each of the 
four groups were removed at various times 
during the 21-day observation period. The 
eyes were fixed in 3.7% phosphate- 
buffered formaldehyde solution, opened, 
sectioned, and stained with hematoxylin- 
eosin for histopathologie examination. 


RESULTS 


Examination of the *undus immedi- 
ately following the detachment opera- 
tion showed, in nearly all cases, a 
billowing four-lobed detachment. The 
lobes were divided by the attachments 
of the vortex veins to the sclera (Fig 
1). The detachments extended posteri- 
or to the equator, permitting fundus 
photography, but also extended ante- 
riorly so that the ciliary processes 
could be visualized by indirect oph- 
thalmoscopy without scleral depres- 
sion. 

The mean fall of intraocular pres- 
sure after creation of the ciliochoroi- 
dal detachment is shown in Fig 2. 
Detachment with silicone oil caused a 
slight decrease in mean intraocular 
pressure that was indistinguishable 
from the sham-operated eyes. The 
serum-detached eyes had a fall of 
mean intraocular pressure that was 
significantly greater than the fall of 
intraocular pressure in the sham-oper- 


ated eyes at 2, 7, and 14 days after 


operation. Glutathione bicarbonate 


Ringer's solution-detaehed eyes had a | 


fall of mean intraocular pressure that 
was significantly greater than the 
sham-operated eyes two and 14 days 
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after operation. The fall of mean 
intraocular pressure in eyes detached 
with glutathione bicarbonate Ringer's 
solution was not significantly differ- 
ent from the fall in serum-detached 
eyes. The P values, comparing the 
mean fall of intraocular pressure in 
detached eyes with that of sham-oper- 
ated eyes, are given in Table 1. The 
control eyes that were not operated on 
from the aqueous humor flow experi- 
ments also had a slight (1.0 mm Hg) 
fall in mean intraocular pressure on 
the second day after operation in the 
opposite eye. Presumably, this was 
due to a residual effect of the pento- 
barbital anesthesia given two days 
earlier. 

Postoperative slit-lamp examina- 
tion showed that the anterior cham- 
bers were shallow in the oil-detached 
eyes, but in eyes detached with gluta- 
thione bicarbonate Ringer’s solution 
or serum they were of normal depth. 
Two days after the operation, in 
almost all eyes, a moderate (+ + ina 
range of 0 to +++ +) flare and cells 
were noted. These decreased to a trace 
by the 14th postoperative day and 
were absent on the 21st day. 

Examination of the fundus with 
indirect ophthalmoscopy on the second 
day after operation showed a small 
detachment in gnly one serum- 
detached eye. This was not visible on 
the seventh day after operation. In 
the remainder of the eyes that were 
detached with glutathione bicarbon- 
ate Ringer’s solution or serum, no 
detachment was visible on the second 
day after operation, or thereafter. 
However, in these eyes, a shallow, 
ophthalmoscopically invisible detach- 


"e. ment cannot be ruled out. Fundus 


photographs of a typical serum- 
detached eye taken immediately after 
operation and two days later are 
shown in Fig 3. Detachments with 
silicone oil, originally billowing, flat- 
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Fig 3.—Typical appearance of posterior fundus after ciliochoroidal detachment with 
serum. Left, Immediately after operation. Right, Two days after operation. Detachment is 
no longer visible. Note venous engorgement owing to hypotonia. 


tened during the 21-day observation 
period, but were still easily visible on 
the 21st day after operation. Figure 4 
shows fundus photographs of a typical 
silicone oil-detached eye immediately 
after operation and 21 days later. 
The aqueous humor flow values, 
measured at the time of greatest 
hypotonia (two days after operation) 
in the serum-detached eyes, are given 
in Table 2). From paired Student's t 
test analysis, there is no significant 
difference between tne mean flow 
values (P > .1) of the eyes that were 
operated on and the control eyes, even 
though the eyes that were operated on 
had a significantly lower mean intra- 
ocular pressure (P = .002). Blood was 
spontaneously present in Schlemm’s 
canal in most of the hypotonic eyes, as 
seen through the lateral scleral win- 
dow. The 5% smaller aqueous humor 
volume in the hypotonic eyes that 
were operated on is to be expected 
from pressure-volume (elasticity) re- 
lationships. Since aspiration of anteri- 
or chamber aqueous humor results in 
simultaneous posterier chamber re- 
moval, the aqueous humor volume 
removed is about 50% zreater than the 
true anterior chamber volume. The 
ealeulated aqueous humor flow rate, 


by the method used in this study, is 
directly proportional to the aspirated 
aqueous humor volume. Since the true 
anterior chamber volume is overesti- 
mated by about 50%, the flow values 
reported in Table 2 represent an over- 
estimation of about 50%. However, 
since the same correction applies to 
both eyes, the measured flow values 
are directly comparable in the paired 
eyes. 

In the two eyes that were detached 
with fluorescein-containing fluid, no 
leak was observed at the site of the 
scleral wound. However, fluorescein- 
stained fluid emerged from the region 
of the posterior sclera. A posterior 
incision of the conjunctiva and Te- 
non’s capsule, together with supraduc- 
tion of the globe, exposed the exit site 
of the inferonasal vortex vein. Fluo- 
rescein-stained fluid was seen to be 
escaping from the globe through the 
scleral channel surrounding the vortex 
vein. After about 15 minutes, the 
entire sclera posterior to the limbus 
developed a faint yellow-green tinge. 
When the fluorescein at the vortex 
vein exit sites was irrigated away and 
the area then dried, brightly fluores- 
cent fluid would pool in the deep 
posterior field of view, implying a 
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Fig 5.—Anterior uvea two days after crea- 
tion of ciliochoroidal detachment with 
serum. Rare inflammatory cells are pres- 
ent in iris and ciliary body. Scattered RBCs 
are present in supraciliary space (hema- 
toxylin-eosin, original magnification 
x 62.5). 


Fig 4.—Typical appearance of posterior fundus after ciliochoroidal detachment with 
silicone oil. Left, Immediately after operation. Right, Twenty-one days after operation. 
Detachment is flatter but easily visible (arrows indicate margin). 


Table 2.—Aqueous Humor Flow After Ciliochoroidal Detachment 


Control Eye 
= —————————À 
Aqueous 
Humor 
Flow, 
ul/min 


with sham-operated eyes, the blood- 
detached eyes had, on the average, 
only a four-day period of hypotonia of 
4 mm Hg. However, when blood- 
detached eyes were compared with 
eyes that were not operated on of the 
same animal, the pressure was re- 
duced 13 mm Hg for ten to 11 days, on 
the average. This implies that the 
sham-operated eyes had a significant 
fall of intraocular pressure and indi- 
cates an important role of inflamma- 


Detached Eye 


Intraocular 
Ani- Pressure, 
mal mm Hg 


Intraocular 
Pressure, 
mm Hg 


Aqueous 
Humor 
Volume, pl 


Aqueous 
Humor Flow, 
ul/ min 


Aqueous 
Humor 
Volume, ul 


580E 6.0 200 5.5 15.5 248 5.0 
4.8 


565E 10.5 188 

46E 7.0 197 5.1 
560E 10.0 196 4.8 
587E 6.0 155 5.3 
716E 9.0 6.7 11.0 179 5.2 
Mean 8.1 5.4 14.3 202 4.9 
SE 0.8 0.3 0.8 11 0.2 


17.0 216 4.8 
13.5 204 4.) 
15.0 181 5.2 
14.0 184 4.8 


flow of fluid out of the eye, rather 
than simply diffusion of fluorescein 
through the sclera. 

A sclerostamy done two days after 
the creation cf a ciliochoroidal detach- 
ment with zlutathione bicarbonate 
Ringer’s sclution or serum disclosed 
fluid in the suprachoroidal space in 
the two eyes studied. Exposure of the 
choroid through the sclerotomy was 
accompanied by a small oozing of fluid 
from the suprachoroidal space. Inser- 
tion of a small eyclodialysis spatula a 
few millimeters into the suprachoroi- 
dal space readily caused an additional 
0.1 to 0.2 ml of pigment-containing 
fluid to flow oat of the sclerotomy site. 
The sclerotemy site was closed and the 
eyes were removed from the study. 

All the eyes in each group that were 
removed for histopathologic examina- 
tion had a ciliochoroidal detachment 
on gross examination. The detach- 
ments consistently extended to the 
scleral spur anteriorly. The oil- 
detached eyes had a prominent, fixed 
cavity in the supraciliary-suprachoroi- 
dal space with oil droplets visible. 
Light microscopic examination 
showed no eosinophilic coagulum in 
the suprachoroidal spuce in serum- 
detached eyes. However, since serum, 
which contains no fibrin, had been 
injected, no coagulum would be 
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expected. It was not possible, there- 
fore, to differentiate between artifac- 
titious and true detachment spaces. 
The eyes removed two days after 
operation showed rare inflammatory 
cells in the anterior chamber, iris, and 
ciliary body (Fig 5). No inflammatory 
changes were present in the cheroid. 
A few RBCs were visible in the supra- 
choroidal space in some eyes. After 21 
days, no inflammatory changes were 
noted in any eye. 


COMMENT 
Animal Studies 


The insignificant fall in intraecular 
pressure in the silicone oil-detached 
eyes, in spite of a large sustained 
detachment, contrasts previous stud- 
ies in rabbits. In one study, 0.1 to 0.3 
ml of siliconized rubber (Silastic) 
injected under the anterior uvea of 
rabbits caused prolonged hypotonia." 
Histological examination of these 
eyes revealed chronic inflammatory 
changes in the uvea. It was suggested 
that the siliconized rubber caused 
hypotonia from traumatic changes 
rather than by the detachment space 
it created. Another study in rabbits 
evaluated the intraocular pressure 
following injection of 0.3 to 0.5 ml of 
citrated autologous whole blood into 
the suprachoroidal space." Compared 
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tion from the operation as a major 
cause of the hypotonia. In the present 
study, silicone oil-detached eyes did 
not have significant inflammatory 
changes on histopathologic examina- 
tion. The absence of inflammation 
may explain the difference between 
the rabbit studies and the results in 
the present study done on monkeys. It 
is concluded that the space-occupying 
effect of the detachment is not an 
important factor in causing hypotonia 
in ciliochoroidal detachment. Since no 
nerves or blood vessels cross from the 
anterior uvea to the sclera, except 
near the scleral spur, this is not unex- 
pected. 

Eyes in this study with ciliochoroi- 
dal detachment with glutathione bi- 
carbonate Ringer’s solution or with 
serum showed a significant decrease 
in intraocular pressure compared with 
eyes detached with silicone oil or 
sham-operated eyes. Since it is be- 
lieved that hypotonia in eyes with 
fluid in the supraciliary space is due to 
decreased aqueous humor formation,’ 
the aqueous humor flow was measured 
at the time of greatest hypotonia in 
the serum-detached eyes. The aqueous 


humor flow was found to be normal =~ 


when compared with unoperated con- 
tro| eyes. Therefore, fluid in the 
supraciliary-suprachoroidal space does 
not seem to cause reduced aqueous 
humor formation, at least"in this 
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Fig 6.—Proposed self-perpetuating mechanism of hypotonia in 
postoperative ciliochoroidal detachment in humans. See text. 


animal model. Several other causes for 
the reduced intraocular pressure are 
possible: decreased episcleral venous 
pressure, increased outflow facility, or 
inereased aqueous humor flow into the 
suprachoroidal space and from there 
out of the eye (increased uveoscleral 
outflow). The observation that blood 
was spontaneously present in 
Schlemm’s canal in most of these 
hypotonie eyes strongly suggests that 
the intraocular pressure was lower 
than the episcleral venous pressure. 
Under this cireumstance, outflow 
through conventional outflow chan- 
nels would be severely diminished or 
abolished, and any alteration of out- 
flow facility would have little effect 
on the intraocular pressure. Flow of 
aqueous humor into the supraciliary 
space is the only remaining possible 
explanation. Under normal circum- 
stances, since no epithelial barrier 
separates the anterior chamber and 
supraciliary space, a small amount of 
aqueous humor percolates into the 
supraciliary-suprachoroidal potential 
space and from there is absorbed into 
the uveal blood vessels,? or passes out 
through the emissarial channels of the 
sclera.* Detachment of the ciliary 
body and choroid creates a true fluid- 
filled space and probably allows easier 
aqueous humor flow into that space. 
From the suprachoroidal space, fluid 
can then flow out of the eye through 
the emissarial channels, as observed in 
this study with fluorescein-stained 
suprachoroidal fluid. Similar observa- 
tions have been made in rabbits after 
the injection of albumin marked with 
Evans blue or dextran 40 marked with 
red dye into the suprachoroidal 
space." In addition, a large flow of 
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aqueous humor from the anterior 
chamber into the suprachoroidal space 
and out through the scleral channels 
has been measured after cyclodialysis 
in rabbits.” The finding that ciliocho- 
roidal detachment with aqueous solu- 
tions (glutathione bicarbonate Rin- 
ger’s solution or serum) caused hypo- 
tonia, whereas silicone oil did not, is 
consistent with this explanation. The 
silicone oil would create an oil-aqueous 
interface, hindering aqueous humor 
flow into the supraciliary space. This 
would prevent the development of 
hypotonia. 

Although  ciliochoroidal detach- 
ments with glutathione bicarbonate 
Ringer’s solution or serum were not 
visible ophthalmoscopically two days 
after operation, suprachoroidal fluid 
was obtainable from the sclerotomy 
site. Consistent with this finding is 
Grant’s observation that a small quan- 
tity of fluid injected into the supra- 
choroidal space rapidly spreads, cre- 
ating a flat, ophthalmoscopically 
invisible detachment." The rapid de- 
crease in the size of the detachment in 
eyes detached with glutathione bicar- 
bonate Ringer's solution or serum is 
probably due to fluid passing out 
through the emissaria! channels. Since 
detachments from either glutathione 
bicarbonate Ringer's solution or se- 
rum declined rapidly, a bulk flow loss 
of fluid is likely. 


Comparisor With 
Clinical Studies 


Analysis of the suprachoroidal fluid 
in humans with nonhemorrhagice cilio- 
choroidal detachments reveals a com- 
position similar to serum." This is 
evidence that suprachoroidal fluid is a 


transudate from the choroidal vessels. 
Since fluid is constantly lost through 
the emissarial channels, in order to 
maintain the detachment, fluid must 
continue to transude from the choroi- 
dal vessels. In most cases of ciliocho- 
roidal detachment in humans, the 
detachment disappears in a few days. 
Apparently, in those cases as well as 
in the monkey eyes in this study, fluid 
is not transuding from the vessels 
continuously. 

In human eyes with hypotonia from 
cyclodialysis clefts, Goldmann found 
reduced aqueous humor flow that was 
most pronounced during the imme- 
diate postoperative period." Chandler 
and Maumenee also noted a delay in 
the clearing of fluorescein from the 
anterior chamber of hypotonic eyes 
that had fluid in the supraciliary 
space.: The latter authors concluded 
that supraciliary fluid caused inhibi- 
tion of aqueous humor formation. Is 
another mechanism possible? Eyes 
with hypotonia owing to ciliochoroidal 
detachment usually have signs of 
severe iridocyclitis.? Iridocyclitis is 
known to cause reduced aqueous 
humor formation by an unknown 
mechanism.”*:** The possibility exists, 
therefore, that the reduced aqueous 
humor flow that is noted in the hypo- 
tonic eyes of humans is due to uveal 
inflammation. This inflammation, by 
causing an increase in uveal capillary 
fluid permeability, could also contrib- 
ute to the formation of suprachoroidal 
fluid. It thus appears that inflamma- 
tion may cause both reduced aqueous 
humor formation and promotion of 
suprachoroidal fRuid accumulation. 
The monkey eyes with ciliochoroidal 
detachment in this study were only 
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minimally inflamed. This may explain 
why the aqueous humor flow was 
normal in those eyes. 

Even if the aqueous humor flow is 
reduced in most hypotonie human 
eyes, it eannot be the sole cause of 
hypotonia. To cause hypotonia, an 
alternate pathway for aqueous humor 
outflow other than the conventional 
outflow pathway must exist. Other- 
wise, if the aqueous humor formation 
rate decreased, the intraocular pres- 
sure would decline to, but could never 
fall below the episcleral venous pres- 
sure. In several studies of patients 
with hypotonic eyes, including those 
with cyclodialysis clefts, the intraocu- 
lar pressure was found to be consis- 
tently lower than the episcleral venous 
pressure, which was normal (Eric 
Linner, MD, oral communication, 
March 1978)."^* Under this circum- 
stance, aqueous humor cannot flow 
out of the eye through the convention- 
al outflow channels, but must exit via 
the suprachoroidal space, as discussed 
earlier. The magnitude of unconven- 
tional outflow (through the supracho- 
roidal space) in the presence of a 
ciliochoroidal detachment is  un- 
known. 

Drainage of supraciliary fluid often 
reverses the hypotonia in eyes with 
fluid in that space.** This is consistent 
with the hypothesis that aqueous 
humor drainage into the supraciliary 
space is the cause of hypotonia. 
Collapse of the supraciliary-supra- 
choroidal space would return it to a 
potential space, increasing the 
resistance te aqueous humor flow into 
and through it. Further evidence for 
this is provided by Shaffer and 
Weiss.* They noted that sudden eleva- 
tion of intraocular pressure may occur 
following repair of cyclodialysis clefts. 


l Capper SA, Leopold IH: Mechanism of 
serous choroidal detachment. Arch Ophthalmol 
55:101-113, 1956. 

2. O'Brien CS: Detachment of the choroid after 
cataract extraction. Arch Ophthalmol 14:527-540, 
1935. 

3. Spaeth EB, DeLong P: Detachment of the 
choroid. Arch Ophthalmol 32:217-238, 1944. 

4. Hawkins WR, Schepens CL: Choroidal 
detachment and retinal surgery. Am J Ophthal- 
mol 62:813-819, 1966. 

5. Aaberg TM: Experimental serous and hem- 
orrhagic uveal edema associated with retinal 
detachment surgery. Invest Ophthalmol 14:243- 
246, 1975. 

6. Chandler PA, Maumenee AE: A major cause 
of hypotony. Am J Ophthalmol 52:609-618, 1961. 

T. Brav SS: Serous choroidal detachment. Surv 
Ophthalmol 6:395-415, 1961. 

8. Shaffer RN, Weiss Di: Concerning cyclodi- 
alysis and hypotony. Arch Ophthalmol 68:25-31, 
1962. 

9. Pederson JE, Gaasterland DE, MacLellan 
HM: Uveoseleral aqueous outflow in the rhesus 
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They state that this is more cons stent 
with a sudden reduction of flow into 
the supraciliary space following vepair 
than with a sudden increase in aque- 
ous humor formation. Apparently, 
conventional outflow channels must 
reaccommodate to aqueous humor out- 
flow as the intraocular pressure rises 
to a level above the episcleral venous 
pressure. 


Proposed Mechanism of Hypoto ia 
in Postoperative Ciliochoroidal 
Detachment in Humans 


Surgical trauma leads to veal 
inflammation that, if severe, causes 
reduced aqueous humor formatien and 
an increase in uveal capillary fluid 
permeability (Fig 6). The increased 
uveal capillary fluid permeabilite and 
the intraoperative hypotonia lead to 
fluid transudation into the supracilia- 
ry-suprachoroidal space, detaching 
the ciliary body and choroid. The 
potential supraciliary-suprachonoidal 
space becomes a true space, allowing 
aqueous humor to flow into it through 
the iris root at the scleral spur. 
Because of the ciliochoroidal decach- 
ment, aqueous humor from the ar teri- 
or chamber, mixed with fluid tramsud- 
ed from the choroidal vessels, has 
ready access to, and percolates out of, 
the emissarial channels of the zlera 
(increased uveoscleral outflow). As a 
result of the enhanced uveoscleral 
outflow, the intraocular pressure “alls. 
If the aqueous humor formation rate 
is reduced owing to uveal inflamma- 
tion, the intraocular pressure is fur- 
ther reduced. The actual intraeeular 
pressure will depend on the bakance 
between the aqueous humor fo-ma- 
tion rate and the rate of uveosderal 
outflow. Hypotonia promotes further 
transudation of fluid into the s: pra- 
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choroidal space, creating a self-per- 
petuating cycle. The magnitude and 
duration of the detachment will 
depend on the balance between the 
rate of fluid transudation into the 
suprachoroidal spaee from the cHoroi- 
dal vessels plus the rate of aqueous 
humor movement into the supracho- 
roidal spaces the rate of fluid loss 
through the emissarial channels. Since 
the hydrostatic pressure difference 
across the sclera is small during hypo- 
tonia, less syprachoroidal fluid will 
flow out through the,emissarial chan- 
nels. This further potentiates the 
detachment. Drainage of the supra- 
choroidal fluid would collapse the true 
space caused by the detachment and 
reestablish it as a petential space. This 
would result in a greater resistance to 
aqueous humor flow into and through 
the suprachoroidal space, as is present 
normally. The intraocular pressure 
would then rise, but would completely 
normalize only after the inflammation 
in the eye abated, returning the aque- 
ous humor flow to normal. Alternative 
therapeutic measures to drainage of 
suprachoroida! fluid would include 
anti-inflammatory therapy or stimu- 
lation of the aquecus humor produc- 
tion rate. 
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analyses. 
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Clindamycin in Chronic Toxoplasmosis 


Effect of Periocular Injections on Recoverability of 
Organisms From Healed Lesions in the Rabbit Eye 


Khalid F. Tabbara, MD; Jacinto Dy-Liacco, MD; 
Robert A. Nozik, MD; G. Richard O’Connor, MD; H. Jane Blackman, MD 


e Bilateral toxoplasmic retinochoroidi- 
tic scars were induced in 21 rabbits. Elev- 
en rabbits were treated with clindamycin 
phosphate and ten rabbits received paral- 
lel injections of normal saline solution. All 
injections were made into Tenon’s space. 
Toxoplasma organisms could be recov- 
ered from tissue suspensions of retina 
and choroid of four (18%) of the clindamy- 
cin-treated eyes, compared with recovery 
from 12 (60%) of the 20 control eyes. 
There were significantly fewer Toxoplas- 
ma cysts in the  hematoxylin-eo- 
sin-stained sections of the treated eyes 
than in similar sections of the untreated 
control eyes. 

(Arch Ophthalmol 97:542-544, 1979) 


The recurrent necrotizing lesions of 

toxoplasmic retinochoroiditis are 
thought to be due to the multiplication 
of Toxoplasma organisms in the ocular 
tissues.' Such recurrences may de- 
stroy visually important structures 
and substantially reduce visual acuity. 
Although several antimicrobial agents 
can interfere with the growth of the 
proliferative form of the parasite, 
their efficacy against the encysted 
form is limited. Toxoplasma orga- 
nisms may persist in the healed, inac- 
tive retinochoroiditic scars of man,’ 
and recurrences of lesions next to 
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inactive scars may appear despite 
long-continued therapy with antitoxo- 
plasmic agents. Agents that could 
destroy the parasite within the cysts 
might therefore be of great clinical 
value, since eradication of the en- 
cysted organisms would prevent re- 
current episodes of toxoplasmic reti- 
nochoroiditis and might eliminate 
clinically inapparent foci of toxoplas- 
mic cysts. A search for such agents is 
therefore clearly indicated. 

The beneficial effect of clindamycin 
hydrochloride on experimental acute 
toxoplasmosis in mice has been docu- 
mented.** Clindamycin has also elimi- 
nated parasitemia from chronically 
infected mice, clearing the organisms 
from the animals’ spleens and livers 
but not from their brains.’ The pres- 
ent study was undertaken to evaluate 
the effects of clindamycin phosphate 
on chronic ocular toxoplasmosis in the 
rabbit. 


MATERIALS AND METHODS 
Animals 


We used 21 California pigmented rabbits 
of both sexes, weighing 2 to 3 kg each, for 
the model of healed toxoplasmic retino- 
choroiditis, and white Swiss- Webster mice, 
weighing 22 to 24 g each, for the mainte- 
nance and recovery of Toroplasma orga- 
nisms from the experimental lesions. 


Inoculation of Toxoplasma Organisms 


A suspension of the Beverley strain of T 
gondii was prepared from the infected 
peritoneal exudates of mice four days after 
their inoculation with the parasite. Accord- 
ing to techniques previously described,’ the 
organisms were purified, the suprachoroid- 
al space of both eyes in each rabbit was 
injected with 2 ul of a suspension contain- 


ing 400 organisms per microliter, and the 
viability of the organisms was confirmed 
by injecting an aliquot of the suspension 
into the peritoneal cavities of healthy mice 
and noting the typical signs of infection: 
peritonitis, encephalitis, and dye test 
conversion. 

Evidence of active retinochoroiditis was 
first observed three or four days after the 
inoculation. We recorded the ocular find- 
ings and took fundus photographs. Twelve 
weeks later all of the lesions were inactive 
and clinically healed (Fig 1). The eyes were 
then treated with clindamycin. 


Treatment With Clindamycin 


We gave both eyes of 11 rabbits (group 1) 
single injections of 150 mg/kg of clindamy- 
ein phosphate into Tenon's space on the 
first day and injections of 100 mg/kg/day 
on the next eight consecutive days. The ten 
remaining rabbits (control group 2) re- 
ceived parallel injections of normal saline 
solution into Tenon's space. 

We examined all animals by ophthalmos- 
copy daily after beginning therapy, and 
killed all animals two days after discon- 
tinuing therapy. We enucleated each eye, 
excised and discarded the anterior seg- 
ment, identified the site of the posterior 
lesion, and cut the posterior segment in 
half, bisecting the lesion. 


Evaluating the Effect of Treatment 


Histopathologic Findings.—One half of the 
excised segment was fixed in 8% formalde- 
hyde solution, embedded in paraffin, and 
cut in six consecutive tissue sections 30 u 
apart. The sections (132 from the treated 
group and 120 from the untreated group) 
were then stained with hematoxylin-eosin 
and examined carefully for Toxoplasma 
cysts. 

Mouse Inoculation for Recovery of Orga- 
nisms.—The retinal and choroidal tissues of 
the other half of the excised segment from 
each eye were separated from the sclera, 
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minced with scissors, and ground in a 
mortar with 2 ml of Hanks’ balanced salt 
solution (HBSS). About 0.2 ml of the undi- 
luted suspension of material from each eye 
was injected into the peritoneal cavities of 
three healthy mice whose dye-tests were 
negative. The tissue suspensions from the 
right and left eyes of each of these rabbits 
were then pooled, and two serial tenfold 
dilutiens were made with HBSS. About 0.2 
ml of eaeh dilution was then injected into 
the peritoneal cavities of three mice who 


had negative dye tests. 

Determination of Anti-Toxoplasma Anti- 
body Titers.—The rabbits were tested for 
antibodies to Toxoplasma before the exper- 
iment and four weeks after their inocula- 
tion with Toxoplasma organisms. The mice 
that survived for four weeks or more after 
inoculation were bled from the orbital 
plexus, and the Toxoplasma dye test titer 
of each specimen was determined. To 
confirm the cause of death, the peritoneal 
fluid of the mice that died during the 





Fig 1.—Healed fundus lesion in eye of rabbit that had received suprachoroidal inecula- 
tion of Beverley strain T gondii organisms 12 weeks previously. 





Fig 2.—Toxepiasma cysts in healed retinal lesion of rabbit inoculated 12 weeks 
previously with trophozoites of T gondii. Arrows denote cysts; G, ganglion cell tayer 
(hematoxylin-eosin, x 150). 
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experiment was examined for the presence 
of Toxoplasma organisms. 


RESULTS 
Histopathologic Findings 


Although there was mild mohonu- 
clear cell infiltration in both treated 
and control rabbits, and no substantial 
difference _An the inflammatory 
changes in the two groups of lesions, 
we did find a difference in the number 
of Toxoplagma cysts (Fig 2). We found 
46 Toxoplasma cysts among 120 
sections from contrql eyes compared 
with 14 Toxoplasma cysts among 132 
sections from treated eyes. There 
were significantly fewer cysts 
(P — .001) in the stained sections of 
the treated eyes than in similar 
sections of the untreated control 
eyes. 


Recovery of Toxoplasma From 
Infected Rabbit Tissues 


Toxoplasma organisms could be 
recovered from only four (18%) of the 
22 eyes that had been treated with 
clindamycin compared with recovery 
from 12 (60%) of the 20 control eyes. 
The Table shows the mortality in mice 
subinoculated with either undiluted or 
diluted suspensions of chronically in- 
fected retinas and choroids from 
treated and untreated rabbits. The 
number of surviving mice was consis- 
tently higher in the group inoculated 
with material from the treated rab- 
bits (Group 1) than in the control 
group, and the number was signifi- 
cantly higher when the inoculated 
material was from diluted suspen- 
sions. 

The mice that died during the ex- 
periment showed the signs of toxo- 
plasmic infection, and Toxoplasma 
organisms were seen in their periton- 
eal fluid. 


Anti-Toxoplasme Antibody Titers 


None of the 21 rabbits used in this 
experiment had antibodies against 
Toxoplasma before they were inocu- 
lated with the parasite, but four 
weeks after their inoculation they all 
had antibody titers of 1:256 or high- 
er. 
Of the 12 blood specimens collected 
from each group of mice that survived 
the peritoneal injection of infected 
rabbit ocular tissue, only five from the 
group subinoculated with undiluted 
retinal and choroidal tissue suspen- 
sions from rabbits treated with 
clindamycin had antibodies to Toxo- 
plasma. In contrast, all of the blood 
specimens from mice surviving the 
inoculation of material from the 
untreated control rabbits had antibod- 
ies. 
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Mortality in Mice Subinoculated 

With Suspensions of Retinal and 

Choroidal Tissues (Chronically 
Infected With Toxoplasma) 


No. Dead/No. 


Inoculated 
Dilution of ———^————— 
Suspen- Group Grobg P 


27 Value 
Undiluted 12/66 20/60 <.25NS 
Diluted 1:10 5/33 18/30. <.025 


Diluted 1:100 4/33 15/30 <.05 


*Each undiluted inbculum was drawn from a 
single eye; each diluted inoculum was drawn 
from a single rabbit (pooled material from the 
right and left eyes of one animal). Each inocu- 
lum, diluted or undiluted, was used to inoculate 
three mice. 

Group 1, mice inoculated with material from 
11 rabbits treated with clindamycin; group 2, 
mice inoculated with material from ten untreated 
rabbits. 


1f 


. sions* 










COMMENT 


The previously described rabbit 
model of healed toxoplasmic retino- 
choroiditis was used successfully in 
this experiment. Clindamycin-treated 
eyes had fewer cysts in the retina 
than untreated eyes; the frequency of 
recovery of Toxoplasma organisms 
from the lesions of the treated 
animals was considerably lower than 
the frequency of recovery from the 
untreated controls; and the lesions 
showed fewer Toxoplasma cysts in the 
stained sections of the treated eyes 
than in similar sections of the 
untreated controls. The data indicated 
that clindamycin was effective in 
reducing the number of cysts and 
viable organisms in the ocular struc- 
tures but had failed to sterilize all of 
the specimens obtained from the 
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chronically infected eyes. Araujo and 
Remington? found that prolonged 
treatment with clindamycin cleared 
Toxoplasma organisms from the 
spleens and livers but not from the 
brains of chronically infected mice. 
The fact that the CNS and CSF are 
poorly penetrated by lineomycin hy- 
drochloride’ may explain the failure of 
clindamycin, a lincomycin analog, to 
eradicate organisms from the brains 
of chronically infected mice. 

The absorption of clindamycin by 
rabbit ocular tissues is high, and this 
may help to explain the efficacy of 
clindamycin against Toxoplasma or- 
ganisms in the retina and choroid.* As 
has been shown previously, clindamy- 
cin in the retina and choroid of the 
rabbit reaches very high levels after 
injections into Tenon's space. The 
drug can apparently concentrate in 
the uveal tissue and reach levels 
considerably higher than those 
reached as a result of parenteral 
administration. Also, it may remain in 
the choroid at levels higher than its 
minimal inhibitory concentration for 
most organisms for as long as 48 hours 
after its use has been discontinued. 

The animal model of inactive toxo- 
plasmic retinochoroiditis described in 
this study may be useful in future 
experiments designed to evaluate the 
effects of various agents on the 


encysted form of the parasite. The 


data suggest indirectly that clindamy- 
cin may, at certain levels of concentra- 
tion, penetrate the cyst walls of the 
organisms and interfere with the 
survival of the parasite's encysted 
form. 

Clinical recommendations for the 
prophylactic use of clindamycin in 


patients with toxoplasmic retinocho- 
roiditis scars cannot be made until 
carefully eontrolled studies are per- 
formed on a similar model in a subhu- 
man primate. 


This investigation was supported in part by US 
Publie Health Service grants EY-01204 and EY- 
01597, by an unrestricted grant from Research to 
Prevent Blindness, Ine, New York, and by the 
Cecelia Vaughan Memorial Fellowship Fund. 


Nonproprietary Names and 
Trademarks of Drugs 


Clindamycin phosphate—Cleocin Phos- 
phate, Cleocin P04 Injectable. 


Lincomycin hydrochloride—Lincocin. 
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Tretinoin and Corneal 
Epithelial Wound Healing 


Gilbert Smolin, MD; Masao Okumoto, MA; Mitchell Friedlaender, MD 


€ The entire corneal epithelium of each 
of 16 rabbits was removed bilaterally. 
Tretinoin (vitamin A acid) ointment was 
applied topica!ly twice daily to the eyes of 
one half of the experimental animals, and 
the ointment base alone was applied to 
the eyes of the other half (the controls). 
On days 1, 2, and 3 after the removal of the 
epithelium, the healing of the denuded 
corneas of the animals receiving tretinoin 
was significantly (P = .01, .01, and .05, 
respectively) more advanced than the 
healing of the corneas of the control 
animals. 

(Arch Ophthalmol 97:545-546, 1979) 


There are many situations in which 

the corneal epithelium does not 
heal properly. Chronic epithelial de- 
fects have been noted in ischemic 
corneas (from lye burns), neurotrophic 
corneas, infected corneas, exposed 
corneas, persistently traumatized cor- 
neas (eg, by trichiasis), and corneas 
that have healed imperfectly owing to 
the use of drugs (eg, corticosteroids’). 
Since the corneal epithelium serves as 
a natural barrier to microorganisms, a 
breakdown of the barrier may be 
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dangerous. The corneal epithelium 
may also be needed to improve wound 
healing and collagen formation? 

To have an intact corneal epithe- 
lium is clearly desirable. In an experi- 
mental rabbit model, we have there- 
fore attempted to enhance the epithe- 
lium's healing ability with tretinoin 
(vitamin A acid), a preparation known 
to stimulate 2pidermal-cell DNA syn- 
thesis and thus to improve healmg.*° 


MATERIALS AND METHODS 


The experimental animals were 26 New 
Zealand white adult rabbits of both sexes 
weighing 2.25 to 2.70 kg each. No external 
ocular pathological findings were noted 
prior to the experiment. 

We prepared tretinoin ointments m two 
concentrations, as follows: (1) 500 mg of 
tretinoin powder was placed in 25 ml of 
previously heated and cooled polyethylene 
glycol 400 and 25 g of polyethylene glycol 
4,000 to make a 1.0% ointment; and :2) 50 
mg of tretinoin powder was placed in 25 ml 
of previously heated and cooled poly»thyl- 
ene glycol 400 and 25 g of polyethylene 
glycol 4,000 to make a 0.1% ointment. 

In a preliminary test of toxicity, we 
applied 1.0% tretinoin ointment to the eyes 
of four rabbits -wice daily for three days. 

We removed the entire corneal epithe- 
lium from each of the remaining 16 rabbits 
bilaterally. After placing two drops of 
proparacaine hydrochloride (Ophthaine) 
into both eyes of each rabbit, we swabbed 
the corneas with a cotton-tipped applieator 
that had been saturated with a 100% solu- 
tion of absolute alcohol. The corneal epithe- 
lium was then easily removed by gently 
scraping it off with a sharp blade (Beaver 


No. 64). Fluorescein staining of the cornea 
showed that all of the epithelium had been 
removed. 

Group 1 (rabbits 1 through 8) received 
0.1% tretinoin ointment in their eyes twice 
daily on day 0 (day of epithelial removal) 
and on days 1 and 2. 

Group 2 (rabbits 9 through 16) received 
the ointment base (without tretinoin) in 
their eyes twice daily on the same days. 

Slit-lamp examination of the animals’ 
eyes were made on days 1, 2, and 3. The 
corneal epithelial defeet, shown by fluores- 
cein staining, was drawn to scale, and the 
area was scored as follows: 0, no defect; 1+, 
defect up to 25% of cornea; 2+, defect of 
26% to 50% of cornea; 3+, defect of 51% to 
75% of cornea; 4+, defect of greater than 
75% of cornea. The scoring was done by two 
observers in a double-blind manner. 


RESULTS 


The eyes of the animals receiving 
1.0% tretinoin ointment developed 
conjunctival hyperemia and appeared 
to be irritated immediately after the 
application of the ointment. The 0.1% 
ointment, which caused minimal or no 
conjunctival hyperemia and seemed to 
be well tolerated by the rabbits, was 
therefore used in the experiment. 

On day 1 after denudation of the 
corneal epithelium, about 40% of the 
epithelium healed in the group that 
received tretinoin, compared with 
only 25% in the control group; on day 2 
about 82% of the epithelium healed in 
the group that received tretinoin, 
compared with 65% in the control 
group; and on day 3, 97% of the epithe- 
lium healed in the group that received 
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Degree of Corneal Epithelial 
Denudation in Rabbits Treated 
With Tretinoin or Ointment Base 


. Day 1 Day 2 Day 3 
No. OD OS OD OS OD OS 


Group 1 (treated with tretinoin) 
4+ 2+ rE 2+ 
4+ 2+ 1+ 1+ 
3+ 3+ 1+ 1+ 
2+ 2+ 1+ O0 
2+ 3+ 14* 0 
2+ 2+ 1+ O 
2+ 34 7+ 0 
2+ 3+ 1+ O 


oooococoo 


Sum of 
scores 41 


Average 
score 2.56 


Group 2 (controls, treated with ointment 
base only) 
9 2+ 1+ 

10 2+ 1+ 

11 2+ 2+ 

12 2+ 0 

13 2+ 1+ 

14 1+ 0 

15 2+ 1+ 

16 1+ 2+ 


Average 
score 





tretinoin, compared with 93% in the 
control group. 

The Table shows the scores for each 
rabbit eye on each day. There was a 
significant difference between the 
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treated group and the control group 
on all three days. The P values, based 
on the Student's t test with correction 
for discontinuity, were as follows: day 
1, P«.01; day 2, P« 01; day 3, 
P = .05. On day 3, 13 of the 16 eyes in 
the treatment group were totally 
healed, compared with only six of the 
16 eyes in the control group. 


COMMENT 


There is need for better corneal 
epithelial healing in a variety of 
conditions. We undertook an experi- 
ment to test an agent with known 
ability to improve epidermal (epithe- 
lial) healing. The 0.1% tretinoin oint- 
ment seemed to be nontoxic and mini- 
mally irritating to the rabbits’ eyes. 
In this concentration it improved the 
healing of the epithelial defect on each 
day of observation. 

In our model, normal epithelial heal- 
ing patterns were to be anticipated. It 
would now be exciting to test the 
therapeutic potential of tretinoin un- 
der conditions of abnormal epithelial 
healing. To this end we plan to test 
the effect of the ointment on neuro- 
trophic, infected, or ischemic cor- 
neas. 

It has been reported that vitamin A 
counteracts the immune suppression 
associated with corticosteroid admin- 
istration.® It might be of great value 
to use tretinoin to improve healing in 
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situations that require corticosteroid 
therapy and to be able to avoid the 
steroid-induced immunosuppressive 
effects. 


This investigation was supported in part by 
Public Health Service grant EY0112 from the 
National Eye Institute. 


Nonproprietary Names and 
Trademarks of Drugs 


Proparacaine hydrochloride—Alcaine, Oph- 
thaine, Ophthetic. 
Tretinoin—Aberel, Retin-A. 
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The Pneumatonograph 


A Laboratory Study 


Robert A. Moses, MD, Walter J. Grodzki Jr, DDS 


è The scale reading of the pneumato- 
nograph (PTG) is dependent on the force 
of application to the cornea. Since this 
force is relatively greater at low intraocu- 
lar pressure, the scale is compressed, 
yielding an overestimate of intraocular 
pressure in physiologic range. When the 
PTG is held vertically, the weight of the 
plunger is added to the gas propulsion 
force and the compression of the scale is 
accentuated. When a 10-g plunger load is 
added, as is advocated for tonography, 
the scale compression is further accen- 
tuated. 

We conciude tha! the PTG scale is 
compressed, the PTG is position-sensi- 
tive, and tha: the PTG is totally unsuited to 
tonography. The PTG is not an applana- 
tion tonometer and should not be con- 
fused with applanation tonometers. 

(Arch Ophthalmol 97:547-552, 1979) 


he pneumatonograph (PTG), an 
instrument designed to measure 
intraocular pressure, is manufactured 
by Digilab,a subsidiary of Block Engi- 
neering Company, and marketed both 
directly by Digilab and by Alcon. It is 
purported in advertisements, to be 
accurate when used in any position, to 
allow intraoeular pressure measure- 
ment through the sclera,'’ and to be 
adaptable to applanation tonography.* 
The instrument was developed over a 
period of years by Langham and co- 
workers and other reports on the 
instrument at various stages of its 
development have been published.'? 
The PTG, however, is not an appla- 
nation tomometer. This report is 
submitted as a laboratory study of the 
PTG and is an abridgement of a 
report submitted to the Committee on 
Standardization of Tonometers of the 
American Academy of Ophthalmolo- 
gy, October 1977. 
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The PTG (Fig 1°) is built around a 
hollow plunger that rides in a porous 
sleeve. Gas (Freon 12) flows both 
through the plunger to its specialized 
plunger tip and through the wall of 
the porous sleeve to form an "air 
bearing." The gas pressure propels the 
plunger outward. When the tip is 
applied to the cornea, escape of gas is 
impeded, causing gas pressure in the 
flow system to rise. The pressure rise 
causes the plunger to be prepelled 
toward the eye with greater force and 
thus & gas-operated servosystem ex- 
ists in which the force of plunger 
application to the cornea is governed 
by the pressure in the gas flow 
system. The pressure in the flow 
system, in turn, is recorded by the 
instrument and, according to imstru- 
ment design, is proportional to the 
intraocular pressure. At different 
times, Digilab provided us with two 
different PTG units. These are desig- 
nated PTG 1 and PTG 2. Most of the 
studies were done with PTG 2. 


PHYSICAL MEASUREMENTS 


The plunger tip was removed and 
the plunger tube was inserted through 
the wall of a rubber tube to lie free in 
the lumen of the rubber tube. One end 
of the rubber tube was connected to a 
mercury manometer; the other end 


des uu 


was constricted by a variable clamp. 
When the PTG was activated, PTG 
scale reading and manometric pres- 
sure of the gas escaping from the 
plunger tube were determined simul- 
taneously. Since the plunger tube:is of 
relatively wide bore, the manometric 
pressure measured must be only 
slightly lowerthan the pressure in the 
gas chambef in which the inner end of 
the plunger tube lies and which is 
sampled by the PTG recording ma- 
nometer. The results for the two PTGs 
are given by the following equations: 


PTG 1 seale = 

0.05 + 0.40 mm Hg (manometer) 
PTG 2 scale = 

0.73 + 1.32 mm Hg (manometer) 


Note.—Walker and Langham’ state that 
the ratio of gas pressure to intraocular 
pressure is typically about 2. On the 
assumption that PTG scale equals intraoc- 
ular pressure, this ratio for PTG 1 is 2.5 and 
for PTG 2 is 3.1, both greater than the 
stated usual value of 2. 


The plunger tube is a smoothly 
finished metal tube, outside diameter 
3.16 mm, inside diameter 1.17 mm. 
The dead weight of the plunger tube 
plus footplate (PTG vertical) is 
1.72 g. 

The probe tip consists of a gas ori- 
fiee surrounded by a vented gutter. 
Forming the outer wall of the gutter 
is a flat ring coplanar with the narrow 
lip of the orifice and scalloped by six 
holes leading from the gutter to the 
rear of the tip. A probe tip as 
measured in our laboratory is drawn 
to seale in Fig 2. 

The probe tip is covered by a thin 
silicone rubber membrane slightly 
thicker at the edge of its face than in 
the center portion, so that when the 
probe is placed against a plane 
surface, there is sufficient gap be- 
tween orifice lip and inner membrane 
surface for gas to escape between 
them into the gutter without causing 


Fig 1.—Pneumatenograph (modified from Tønjum’). 
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Fig 2.—Pneumatonograph probe tip drawn to scale. Covering membrane is not to 
accurate scale. 


Fig 3.—Pneumatonograph (PTG) scale reading vs intraocular pressure during tonometry 
(P.), probe horizontal. PTG, = 0.81 P, + 3.98. N = 198; 11 eyes. The 45° slope of 
perfect correspondence has been added for reference. 
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the PTG electromanometer to regis- 
ter. The center portion of the mem- 
brane, approximately 3.5 mm diame- 
ter, is of the order of 0.15 mm thick, 
the peripheral portion about 0.20 mm 
thick, giving the jet orifice about 0.05 
mm standoff from the plane of the 
center of the membrane. However, the 
surface irregularities of the rubber 
make our measurements rough and 
insecure. 

Note.-It would appear that the 
difference in thickness of center and 
edge of the membrane, the jet stand- 
off, is a cricital dimension. 

The plunger propulsion force was 
tested by partially occluding the 
outflow from the plunger tube with a 
drawn-down polyethylene tube. Dif- 
ferent degrees of occlusion were 
obtained by clipping off short sections 
of the polyethylene capillary tip. A 
force transducer was rested against 
the gas deflection plate. Grams force 
(Fg) and pneumatonography scale 
reading at different occlusions were 
recorded. With the tonometer in the 
horizontal position, the relationship 
for PTG 2 is given by the following 
equation: 


Fg = 0.25 PTG + 0.70. 
With the tonometer in vertical posi- 
tion, 

Fg = 0.36 PTG + 2.11. 


Note.—It is to be noted that, in the 
horizontal probe when the gas flow is 
activated, a force of 0.70 g propels the 
plunger. When the PTG probe is verti- 
cal, the dead weight of the plunger 
(1.72 g) is added to this. The discre- 
pancy of 0.31 g between vertical probe 
force and horizontal probe force plus 
plunger weight is probably due to 
testing method plus the higher fric- 
tion of the air bearing subjected to 
torsion by the plunger in the horizon- 
tal position. Although the plunger 
propulsion force is linearly related to 
PTG scale reading, and thus presum- 
ably linearly to intraocular pressure 
during tonometry (P,), the ratio of 
force to intraocular pressure is not a 
constant but decreases toward an 
asymptote as intraocular pressure 
increases. Therefore, the plunger dis- 
placement of aqueous will be larger at 
lower intraocular pressures than at 
higher pressures, and the PTG read- 
ings will be disproportionately ele- 
vated at lower intraocular pressures. 

The PTG scale does not register 
when the footplate is placed'against a 
plane surface but shows a deflection 
when placed against a convex surface 
of appropriate curvature. A measure 
of the gap existing between tip orifice 
and silicone rubber membrane as 
related to tonometer scale reading 
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PTG Horizontal 


Fig 4.—Pneumatonograph (PTG) scale reading vs intraocular pressure during tonometry 
(P,), probe ncrizontal. Open circles indicate PTG 1, four eyes; closed circles, PTG 2, 


. . Seven eyes. Vertical bars indicate +1 SD. 


Fig 5.—Pneumatonograph (PTG) scale reading vs intraocular pressure during tonametry 
(P,), probe vertical. PTG, = 0.76 P, + 2.16. N = 84; six eyes. 


PTG Vertical 
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was obtained by resting the probe tip 
against spherical surfaces of known 
curvature. On a 30.16-mm radius 
convex surface, the PTG read 20 scale 
units; on a 31.75-mm radius convex, 
the PTG read 5 units. The ring in 
which the thicker peripheral mem- 
brane bears on the rigid curved 
surface is not precisely known, but if 
it is 4 mm if diameter, the difference 
in height of the two dome segments is 
0.004 mm, corresponding to 15 scale 
units or 0.00025 mm/scale unit. The 
difference in* gap between orifice 
edge and dome is somewhat less than 
this since the orifice edge is peripheral 
to the dome apex. 


PTG ON ENUCLEATED EYES 


Most of the PTG measurements on 
enucleated eyes were on anterior 
segments mounted in a Stepanik 
chamber,* maintained at a fixed pres- 
sure by an Armaly servoperfuser.’ 
Application of the PTG to the cornea 
then produced simultaneous records of 
PTG scale reading and corneal distor- 
tion volume at a fixed P.. 

For the horizontal probe-Stepanik 
chamber measurements, the probe 
handle was clamped in a holder fixed 
to a slit-lamp chin rest. The tip of the 
plunger faced the observer. The cham- 
ber was then mounted over the pivot 
axis of the slit lamp and adjusted so 
that the cornea was visible through 
the transparent rear wall of the cham- 
ber. The slit lamp was advanced 
toward the activated probe until it 
was seen that there was good contact 
between probe tip and cornea. 

A second set of measurements was 
made on whole eyes cannulated 
through the sclera and pupil and 
connected to a recording manometer. 
In these eyes, pressure was raised to 
about 50 mm Hg, the stopcock to the 
cannula was closed, and the pressure 
allowed to decay, while frequent appli- 
cations of the PTG to the cornea were 
made. Such records show the ocular 
pressure before PTG application (P), 
during PTG application (P,), and the 
PTG scale reading that may be 
compared to P, or to P,. 


PTG vs P, 


With the tonometer horizontal (Fig 
3), 198 measurements were made on 
11 eyes. The line of best fit is 
PTG, = 0.812P, + 3.98. The data of 
Fig 3 are the combined data obtained 
with both PTGs. These data are sepa- 
rated in Fig. 4. 

Note.— There is a tendency for the 
PTG to overestimate P, at low pres- 
sures. Since P, was held constant, the 
overestimate must be attribated to 
the disproportionately great indenta- 
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Fig 6.—Pneumatonograph (PTG) scale reading vs intraocular pressure during tonometry 
(P), probe vertical + 10-g plunger load. PTG,, = 0.75P, — 1.15. N = 47; five eyes. 


tion at low pressure (see below). 

With the tonometer vertical (Fig 5), 
84 measurements were made on six 
eyes. The line of best fit is 
PTG, = 0.757P, + 2.16. 

With the tonometer vertical with a 
10-g plunger load (Fig 6), 47 measure- 
ments were made on five eyes. The 


Fig 7.—Pneumatonograph (PTG) vs intraocular pressure during 
tonometry (P,); comparison of horizontal, vertical, and vertical 
+10-g plunger load. Both slope and intercept decrease as 


plunger force on cornea increases. 
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line of best fit is PTG,, = 0.747P, 
— 1.15. 

Note.—As the force of the plunger 
against the eye is increased, first by 
vertical tonometer position and then 
by adding a 10-g plunger load, both 
slope and intercept of the PTG vs P, 
curve decrease, the latter substantial- 


+1 SD. 


Horizontal 
Vertical 
10g 


ly, giving a large underestimate of P, 
(Fig 7). 

The curves of Fig 8 indicate the 
mean +1 SD of the volume displaced, 
AV., by application of the PTG at 
various P,. The lower curve is for the 
horizontal PTG probe, the upper for 
vertical probe. Volume displaced by 
the vertical probe +10 g weight was 
not studied in detail. 

Note.—The relatively greater pro- 
pulsion force of the probe at low P, is 
reflected in the larger AV, at low P.. 

PTG vs P, 


With the PTG probe horizontal (Fig 
9), 32 measurements were made on 
two eyes. The line of best fit is 
PTG, = 0.776 P, + 3.56. 

With the PTG probe vertical (Fig 
10), 30 measurements were made on 
two eyes. The line of best fit is 
PTG» = 0.730 P, + 4.00. 

With the PTG probe vertical +10 g 
(Fig 11), 36 measurements were made 
on two eyes. The line of best fit is 
PTG,» = 0.641 P, + 14.1. 

Note.—" Closed stopcock” tonometer 
calibration involves "ocular rigidity," 
thus complicating the relation of P, to 
P, at which pressure the tonometer 
actually reads. In this series, the PTG 
vs P, slope decreases while the inter- 
cept increases as plunger force is 
inereased. In all cases P, is overesti- 
mated at low, underestimated at high 
pressure. 

The area of cornea supporting the 


Fig 8.—Ordinate, Pneumatonograph (PTG) volume displacement 
(AV.). Abscissa, Intraocular pressure during tonometry (P.). 
Lower Curve, probe horizontal; upper curve, probe vertical. Mean 
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Fig 9.—Pneumatonograph (PTG) scale reading vs intraocular pressure before tor»metry 
(P,), probe-herizontal. PTG, = 0.78P, + 3.56. N = 32; two eyes. The different sambols 
refer to different eyes. 


Fig 10.—Pneumatonograph (PTG) scale reading vs intraocular pressure before tonome- 
try (P,), prabe vertical. PTG, = 0.73P, + 4.00. N = 30; two eyes. The different symbols 
refer to-differ»nt eyes. 


PTG Vertical 
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tonometer footplate may be estimated 
if P, and the force driving the plunger 
toward the eyes are known, since area 
of support equals force/P,. Alterna- 
tively, one may measure the diameter 
of the deformation directly., Both 
methods have been used in study of 
the PTG. 

From plunger propulsion force, one 
estimates ¢hat the area of corneal 
deformation at P, = 30 is 6 mm in 
diameter. 

The di£meter of the indentation 
was measured directly by photograph- 
ing the inner corned surface through 
the Stepanik chamber with the illumi- 
nation nearly in line with the camera. 
With this arrangement, the concave 
inner surface of the torus of cornea 
surrounding the footplate reflects a 
ring of light whese diameter is the 
diameter of the footplate support 
area. In this measurement, the diame- 
ter of the ring reflection is 5.8 mm at 

, = 30 mm Hg. Both by calculation 
and by measurement, the corneal 
deformation is substantially greater 
than the 4.4 mm diameter of the PTG 
footplate. 

It was observed tha: at all P, tested, 
the PTG plunger produced an indenta- 
tion in excess of the footplate diame- 
ter. 

THE PTG “VERIFIER” 

Each PTG instrument is accompa- 
nied by an inflatable plastic dome, a 
syringe with which to inflate it, and a 
pressure gauge on whose face are the 
numbers 20, 25, and 30, which indicate 
the gauge setting to yield PTG read- 
ings of that magnitude when applied 
to the inflated dome. 

The manometric pressures required 
to produce gauge settings 20 and 30 
were as follows: 


Manometric Pressure, mm Hg, 


Verifier 
Verifier a pua NS aque 
Gauge 1 2 
20 24 22.7 
30 3t 36.7 


The radius of curvature of the veri- 
fier membranes measured with a 
keratometer at gauge settings 20 and 
30 was as follows: 


Radius of Curvature, mm 


Verifier Verifier 
Gauge 2 
20 7.0 
30 6.7 


Note.—The mechanism of the verifi- 
er is not clear to us. Since a rise in 
pressure is accompanied by a decrease 
in radius of curvature of the surface, 
we do not know tae role of each in 
affecting the PTG. It is clear that the 
air pressure required to produce a 
given PTG scale reading on the verifi- 
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Fig 11.—Pneumatonograph (PTG) scale reading vs intraocular pressure before tonome- 
try (P,), probe vertical + 10-g plunger load. PTG,, = 0.64P, + 14.10. N = 36; two eyes. 
The different symbols refer to different eyes. 


er is in excess of the hydrostatic pres- 
sure on a cornea required to produce 
the same PTG scale reading. 


COMMENT 


The present studies have estab- 
lished that (1) the PTG is position- 
sensitive (PTG vs P, with vertical 
PTG probe is different from that with 
horizontal PTG probe); (2) the PTG 
readout is force-sensitive (PTG vs P, 
vertical probe is changed by addition 
of a 10-g plunger load); (3) the PTG is 
not an applanation tonometer; (4) the 
volume of corneal indentation is an 
inverse function of P,; (5) under all 
test conditions, the PTG underesti- 
mates the magnitude of a change of 
intraocular pressure; (6) the PTG is 
totally unsuited to tonography since, 
with the 10-g plunger load, the scale 
reading grossly underestimates P, 
(Fig 6); (7) the scatter of results of 
PTG vs P, is large. 

The two advantages of the PTG are 
its ease of application and its produc- 
tion of a record of the result. In our 
opinion, these features are offset by 
the inaccuracy of the result. 

The extent of the footplate is prob- 
ably very important. Stepanik* and 
Moses and Grodzki” have shown that, 
in the Mackay-Marg tonometer, the 
corneal contact with the footplate 
must be 5 mm in diameter, greater 
than the 4.4-mm diameter of the 
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pneumatonometer footplate, before 
the central sensor accurately reflects 
intraocular pressure. In earlier studies 
of a Mackay-Marg tonometer with a 
4-mm diameter footplate (unpub- 
lished data, 1965), we found that, at 
constant pressure, the scale reading 
was related to the depth of corneal 
indentation, implying some sort of 
"oil-can" effect. In the light of the 
common engineering rule of thumb 
that the effect of a bend in a material 
is seen up to a distance of three times 
the thickness of the material from the 
bend, it would be surprising if the 
PTG were not sensitive to indentation 
depth since the outer edge of the 
orifice is only 1.35 mm from the edge 
of the footplate, while three times 
corneal thiekness or L5 mm is the 
expected perturbation limit of the 
corneal bend. This expectation is 
borne out in measurements taken 
with the PTG probe in vertical posi- 
tion. Here, the dead weight of the 
plunger, 1.72 g, is added to the pres- 
sure-proportional force of the gas on 
the plunger and the indentation of the 
footplate must be greater. The scale 
readings of the tonometer for each 
presssure level (open manometer) 
tend to decrease when the PTG probe 
is vertical and the addition of a 10-g 
plunger load accentuates this trend. 
The quantity, actually measured in 
scale units of the PTG, is the gas 


Y f - 


pressure in the chamber of the tonom- 
eter. Therefore, it is remarkable to 
find different correspondence of scale 
units to gas pressure in two PTGs. 

It is to be noted that PTG vertical vs 
P, (Fig 10) and PTG horizontal vs P, 
(Fig 9) are very similar; apparently 
the greater force and corneal displace- 
ment of the vertical probe are 
compensated for by the lower scale 
reading at given P, of the vertical 


Some of the findings of this study 
confirm those reported previously.** 
The position sensitivity and the gross 
inaccuracy of the PTG in tonography 
have not been stressed. 

In conclusion, it may be stated that 
the PTG is a type of indentation 
tonometer and must not be confused 
with applanation tonometers. The 
instrument gives an indication of 
intraocular pressure that is com- 
pressed in scale. When the plunger of 
the vertically held instrument is 
weighted with a 10-g load, the under- 
estimate of tonometric pressure is 
substantial. 


This work was supported in part by National 
Eye Institute grant EY 00256 from the National 
Institutes of Health. 
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Though it stands only 7.5 centi- 
meters, Pred Forte® (prednisolone 
acetate 1.0%) measures tall among 
ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 
terms cf anti-inflammatory activity 

In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 

Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the inb and, more important, 
on the real firing line: in your 
patient's eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
thats why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
“ruler”: Pred Forte. 
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Pred Forte” (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
antenor segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis). vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 
reported with the use of topical steroids. 2. Since PRED 
FORTE” contains no antimicrobial. if infection is present 
appropriate measures must be taken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. & As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticesteroids may cause 
increased intraocular pressure in certam individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secendary ocular infec- 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 
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ferman, A. Bioavailability and therapeutic effective- 
ness of topically administered corticosteroids. Trans 
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The Performance Story. 


Soft contact lens performance that 
meets your exacting professional needs. 


Outstanding Visual Acuit 

A major benefit of Aquaflex® (tetrafilcon A) 
Hydraphilic Contact Lenses is excellent 
visual acuity. Clinical data revealed that 
88% cf the wearers achieved 20/20 vision 
or bet:er, with 95% attaining 20/25 or 
better ' Practitioners reported that Aquaflex 
lenses often corrected more astigmatism 
and gave sharper vision than other soft 
lenses.’ This quality of performance is due 
to a urique combination of sophisticated 
lens design, special lens material and the 
“Vault” system of fitting. 


Optimum Centration 

A Climical study showed that over 96% of 
Aquafl=x contact lens wearers achieved 
optimum centration.' By centering so well, 
Aqueaflex lenses virtually eliminate the 
induced astigmatism and lessened visual 
acuity "esulting from decentered lenses.? 
Precise centration helps in attaining a good 
fit with full corneal coverage and maximum 
visual acuity, while permitting proper 
corneal respiration. 


Predictable Fit 


No cemplicated graphs, charts and 
calculetions, because the Aquaflex "Vault" 
system reduces fitting variables to just 
one...the lens "Vault". Only 5 Vaults are 
needed to fit Aquaflex lenses; and in 
clinical studies more than 90% of the 
patients were fitted with just 3 of these 
Vaults. The bicurve, lathe-cut lens 
construction, with spherical front and back 
surfaces, promotes reliable fit independent 
of power; and the large posterior optical 
zone gives stability of vision with 

lens mcvement. 


1. Dataor file: UCO Optics, Inc., Scottsville, N.Y. 14546 


2. Morriscn, Robert J.: International Contact Lens Clinic, 


Summer : 876 


3. Gruber Ellis & Gordon, Stanley: Contact Lens Forum, 
February 1977 


4. Greensooon, Morton K.: Contact Lens Forum, 
November 1977. 


"Aquaflex is a registered trademark of UCO Optics, Inc. 


Additional Advantages 

Other significant attributes of the Aquaflex® 
(tetrasilcon A) lens, contributing to 
practitioner success and patient 
acceptance, are: reliable over-refraction,?^ 
ease n handling, durability, excellent 
reproducibility? and exceptionally high 
standards of quality assurance, including 
100% wet inspection. A study has shown that 
less than 596 of lenses shipped were 
returned because of questionable 
performance, discomfort, damage or 
defec's.! The fitting procedure is simple and 
fast.* 'ou can fit from a small diagnostic set, 
or use a dispensing inventory. Lenses may 
be orcered by a toll-free phone call, and 
UCO Optics' service is quick and 
dependable. More and more practitioners 
are using Aquaflex lenses every day. 
Shouldn't you? 
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For more information and a copy l 
of the Professional Fitting Guide, mail ^ 
the coupon. Or, phone toll-free 4 
800-823-4580 (in N.Y.State 4 
800-462-4332). p 
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Hydrophilic Contact Lens 


DESCRIPTION 


AQUAPLEX* (tetrafilcon A) Hydrophilic Contact Lens is a hemispherical shell 
which covers the cornea and may cover a portion of the adjacent sclera. The lens 
material, tetrafilcon A, is a hydrophilic random terpolymer of 2-hydroxyethyl- 
methacrylate, N-vinyl-2-pyrrolidone and methylmethacrylate. The polymer is a 
three-dimensional network of terpolyrger chains joined by divinylbenzene cross- 
links. It consists of 57.5% tetrafilcon A ang 42.5% water by weight when fully 
hydraded in normal saline solution. Lenses have a nominal diameter of 13 mm. 


ACTIONS 


In its hydrated state the AQUAFLEX* Hydrophilic Contact Lens is soft and pliable. 
When dry, the lens becomes hard and brittle. These states are completely revers- 
ible and a lens which has been permitted to dry out will recover all of its hydrated 
properties when placed ir@normal saline for a period of two hours. When placed on 
the human cornea the hydrated lens acts as a refracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43 and the lens has 
a visible light transmittance greater than 97%. 


INDICATIONS 


AQUAFLEX* Hydrophilic Contact Lenses are indicated for the correction of vision 
in persons with non-diseased eyes who have spherical ametropias, corneal astig- 
matism of 2.50 diopters or less and/or refractive astigmatism of 2.00 diopters 

or less. 


CONTRAINDICATIONS 


AQUAFLEX* Hydrophilic Contact Lenses are contraindicated in the presence of 
any of the following conditions: (1) Acute and subacute inflammation of the anterior 
segment of the eye. (2) Any eye disease which affects the cornea or conjunctiva. 
(3) Insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic 
disease which may affect the eye or be exaggerated by wearing contact lenses. 


WARNINGS 


Medications and Eye Drops: AQUAFLEX* Lenses must be stored in an appro- 
priate solution when off the eyes, the type of solution being dependent on the sys- 
tem used for disinfection. When the lenses are disinfected with the thermal 
disinfection system, they may be stored only in BOILnSOAK«* Solution (sterile buf- 
fered isotonic solution containing boric acid, sodium borate, sodium chloride 0.7% , 
preserved with Thimerosal (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they may be stored 
only in FLEXSOL" Disinfection and Storage Solution (sterile buffered isotonic solu- 
tion of sodium chloride, sodium borate, boric acid, polyvinylpyrrolidone, polyox- 
yethylene and polyoxypropylene, preserved with Thimerosal (Lilly) 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%). 

No ophthalmic solutions or medications, including hard contact lens solutions, 
can be used by AQUAFLEX* Lens wearers prior to or while the lenses are in place 
on the eyes. Also, no solutions, including hard contact lens solutions, other than 
BOILnSOAK* Solution or FLEXSOL* Solution may be used on AQUAFLEX * 
Lenses when they are off of the eyes. 

Since liquids and vapors may be absorbed by AQUAFLEX* Lenses, they 
should not be placed in the mouth for wetting, nor wiped with a cloth or tissue. 


Abrasions and Infections: If a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately and 
the wearer's eye and the lens examined for the possible presence of a foreign 
body. If any eye abrasion, ulceration, irritation or infection is present, or any abnor- 
mal eye condition is observed concurrently with lens wear, the lens should be 
removed immediately and a physician consulted. 


Wearing Restrictions: AQUAFLEX* (tetrafilcon A) Hydrophilic Contact Lenses 
should not be worn while swimming, sleeping, or in the presence of irritating fumes 
or vapors. 


Visual Blurring: If visual blurring occurs, the lens must be removed until the con- 
dition subsides. 


Lens Care Regimen: Patients must adhere to the recommended daily care 
procedures for AQUAFLEX* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular infections. 


PRECAUTIONS 


Storage: AQUAFLEX* Lenses may be stored only in the appropriate storage solu- 
tion: BOILnSOAK” Solution or FLEXSOL” Solution depending on disinfecting 
methods used. If left exposed to air, the lenses will dehydrate, become brittle and 
break readily. If a lens dehydrates, it should be soaked in either BOILnSOAK* 
Solution or FLEXSOL* Solution until it returns to a soft, supple state. 


Cleaning and Disinfecting: AQUAFLEX* Lenses must be both cleaned and 
disinfected daily. Separate procedures and products are needed to clean and to 
disinfect. Two methods of disinfection, thermal or chemical, have been shown to be 
equally effective. The choice of disinfection system should be made in consultation 
with your eye care practitioner. 


Cleaning: Daily cleaning is necessary to remove mucus and other deposits which 
may have accumulated on the lens surface. Each time the lenses are removed 
from the wearer's eyes, both surfaces of the lenses must be cleaned using several 
drops of PREFLEX" Cleaning Solution (sterile buffered isotonic aqueous solution 
consisting of sodium phosphates, sodium chloride, tyloxapol, hydroxyethyl- 
cellulose and polyvinyl alcohol with Thimerosal (Lilly) 0.004% and edetate diso- 
dium 0.2% added as preservatives). Lenses must be cleaned before they are 
disinfected, as deposits on the lenses tend to harden and become more difficult to 
remove after the lenses are disinfected. 

Disinfecting: AQUAFLEX* Lenses may be disinfected with either a heat or chem- 
ical regimen. One method or the other must be selected, but not both. The user 
must not alternate between methods. 

Thermal Disinfection Method: AQUAFLEX* Lenses may be effectively disin- 
fected after cleaning with PREFLEX* Cleaning Solution with use of the 
AQUASESPT* Patient Unit and BOILnSOAK® Solution. Fresh BOILRnSOAK* Solu- 
tion must be used for daily storage of lenses or each time the lens is stored. The 
AQUASEPT® Patient Unit requires distilled water. The AQUAFLEX* Lens Storage 
Containers must be emptied and filled with fresh BOILnSOAK* Solution just prior 
to disinfecting the lenses. 






Chemical Disinfection: Disinfection with PREFLEX* Cleaning Solution, 
FLEXSOL* Solution and NORMOL* Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chloride, sodium borate and boric acid, preserved with 
Thimerosal (Lilly) 0.00195, edetate disodium 0.1% and chlorhexidine 0.005%) has 
also been shown to be an effective disinfection system for daily care of 
AQUAFLEX® Lenses. AQUAFLEX* Lenses must be cleaned and rinsed daily (or 
after wearing) with PREFLEX* Cleaning Solution and NORMOL* Rinsing Solution. 
The AQUAFLEX® Lens Storage Containers must be emptied and refilled with fresh 
FLEXSOL* Solution each time the lens is stored. Fresh FLEXSOL” Solution must 
be used daily for storage and disinfection. WARNING: DO NOT MIX OR ALTER- 
NATE THE DISINFECTION AND STORAGE SYSTEMS. FLEXSOL* SOLUTION 
SHOULD NOT BE USED WITH HEAT. 


Hygiene: Before handling the lenses, hands must be washed, rinsed thoroughly 
and dried with a lint-free towel. Cosmetics, lotions, soaps, oils and hand creams 
must not come in contact with the lenses since eye irritation may result. If hair 
spray is used while the lenses are being worn, the eyes must be kept closed until 
the spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, flush 
the eyes with normal saline solution and wait at least one hour before replacing the 
lenses. Too early replacement may allow the lenses to absorb residual fluorescein. 


st 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses which may have soaked 
in hard contact lens solutions. Eye irritation may occur within a short time after put- 
ting on a hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely alens may adhere to an eye as a result of a patient sleeping with 
the lens on, or as a result of wearing a hypotonic lens. If a lens adheres for any 
reason, the patient may be instructed to apply a few drops of BOILnSOAK* Solu- 
tion (if using a thermal disinfection regimen) or ADAPETTES* Lubricating Solution 
(buffered isotonic aqueous solution containing ADSORBOBASE* [polyvinyl- 
pyrrolidone with other water soluble polymers] with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.1% added as preservatives) (If using a chemical disinfection 
regimen), and wait until the lens moves freely before removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms such 
as rainbows or halos around light or visual blurring may occur if lenses are worn 
continuously for too long a time. Removal of the lenses and a rest period of at least 
one hour generally relieve these symptoms. If symptoms do not subside promptly, 
professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not normal; if 
these symptoms occur, the patient should be examined to determine their cause. 


DOSAGE AND ADMINISTRATION 


Fitting: Conventional methods of fitting contact lenses do not apply to 
AQUAFLEX* (tetrafilcon A) Hydrophilic Contact Lenses. For a detailed description 
of the fitting technique, refer to the Professional Fitting Guide for AQUAFLEX “ 
Hydrophilic Contact Lenses, copies of which are available from: UCO Optics, Inc., 
Scottsville, New York 14546. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore, the importance of adhering to the following initial daily 
wearing schedule should be stressed to the patient. 


Wear Time Rest Period Wear Time 
Day (Hours ) (Hours) (Hours) 
1 4 2 4 
2 4 2 4 
3 5 2 5 
4 6 2 5 
5 7 2 5 
6 7 1 6 
7 8 1 T 
8 8 1 8 
9 9 1 8 
10-14 10 1 balance of 
15 all waking hours waking hourst 


tlenses should never be worn 24 hours a day 


Lens Care and Handling: Care must be taken on the initial visit to assure that the 
patient is supplied with an appropriate AQUAFLEX* Patient Care Kit and fully 
understands all care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health and compliance 
with instructions. 


How Supplied: Each lens is supplied sterile in a glass vial containing normal 
saline solution. The glass vial is marked with the vault number, dioptric power, and 
manufacturing identification number. 

The AQUAFLEX® Patient Care Kit is required for lens cleaning, disinfection and 
storing of the lenses. The Kit may consist of either of the following: 

Thermal Disinfection Regimen 

AQUAFLEX* Patient Care Kit 


AQUASEPT* Patient Unit Catalog No. A0101 
AQUAFLEX* Lens Storage Container Catalog No. A0201 
PREFLEX* Cleaning Solution Catalog No. A1201 
BOILnSOAK* Solution Catalog No. A1301 


AQUAFLEX® Patient Instruction Book 


Chemical Disinfection Regimen 
AQUAFLEX * Patient Care Kit 

AQUAFLEX* Lens Storage Container 
PREFLEX* Cleaning Solution 

NORMOL* Rinsing Solution 

FLEXSOL“ Disinfection and Storage Solution 
ADAPETTES* Lubricating Solution 
AQUAFLEX* Patient Instruction Book 


Catalog No. X0102 


Catalog No. A0202 
Cataleg No. A1201 
Catalog No. A1401 
Catalog No. A1501 
Catalog No. A1601 
Catalog No. X0102 


AQUAFLEX and AQUASEPT are registered trademarks of UCO Optics. Inc PREFLEX. NORMOL 
FLEXSOL. ADAPETTES and BOILnSOAK are registered trademarks of Burton, Parsons & Company. inc 


CAUTION: Federal law prohibits dispensing without prescription. 


UCO Optics, Inc. Aquaflex Division 
Scottsville, New York 14546 
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News and Comment 


Lenin Prize Awarded.— Professor Mi- 
chail M. Krasnov, a Soviet ophthalmol- 
ogist and member of the International 
Academy cf Ophthalmology, has been 
awarded a Lenin Prize for new devel- 
opments in eye surgery, including 
microsurgery and laser methods. 

The prize is the highest distinction 
for scientific achievements in the 
Soviet Union. It can be received only 
once in a person's life. It is the first 
time in history that the Lenin Prize 
was conferred on an eye specialist. 


Departmental Appointment.—Dr Mel- 
vin L. Rubin has been appointed 
professor and chairman of the De- 
partment of Ophthalmology at the 
University of Florida Medical Center 
in Gainesville. Dr Rubin, a member of 
the American Board of Ophthalmolo- 
gy, is currently the secretary for 
instruction for the American Acade- 
my of Ophthalmology and the presi- 
dent of the Association for Research 
in Vision and Ophthalmology. 


New Research Foundation.—A "Jules 
Francois Feundation" has been estab- 
lished to encourage the development 
of ophthalmic scientific research in 
Belgium and other countries. A prize 
will be awarded every three years to a 
research worker who has made an 
important contribution to ophthalmol- 
ogy. The eandidates must be younger 
than 40 years of age by Jan 1, 1980. 
The award will amount to 100,000 
Belgium francs. Applications and sug- 
gestions should be forwarded to the 
secretary of the foundation, Dr 
J. D'Haenens, E. Beernaertstraat 34, 
8400 Oostende, Belgium. 


Optifair 1979.—An “Optifair 1979" 
will be held at the New York Hilton 
Hotel March 19-21, 1979. The courses 
will include the following: "Improved 
Techniques of Aphakic Spectacle Dis- 
pensing,”’ “Extended-Wear Soft 
Lenses for Aphakia,” and courses for 
ophthalmie assistants. For further 
information please contact Mr David 
Cheifitz, Convention Coordinator, 500 
Summer’ St, Stamford, CT 06901. 


Center for Sight.- The Center For 
Sight of Georgetown University, 
Washington, DC, offers a two-year 
training program for ophthalmic tech- 
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nicians (June 1979-June 1980). Certifi- 
cate of successful completion of this 
accredited program will qualify grad- 
uates to take the national certifying 
examination for ophthalmic techni- 
cians by the Joint Committee. The 
application deadline is March £0, 1979. 
For a descriptive brochure and appli- 
cation forms write to: Ms Candace P. 
Wolfe, Director, Ophthalmic Techni- 
cian Program, Center for Sight, 3800 
Reservoir Rd NW, Washington, DC 
20007. 


Electrodiagnosis Course.—The Sec- 
ond Annual Course on Practica. Visual 
Electrodiagnosis, sponsored by Baylor 
College of Medicine and The Method- 
ist Hospital, will be conducted in 
Houston on April 7 and 8, 1979. For 
further information contact Rcbert P. 
Borda, PhD, Visual Electrodiaznostic 
Laboratory, The Methodist Hospital, 
Houston, TX 77030. 


Annual Clinical Day.—The Annual 
Clinical Day of The University of 
Western Ontario, Department ef Oph- 
thalmology, will be held May 4, 1979, 
in London, Ontario. The topic will be 
“Ophthalmic Plastic Surgery." Guest 
speakers will include Dr Frank Buf- 
fam of the University of British 
Columbia, Dr Allen Puttermaa from 
Chicago, and Dr D. H. Thomson of the 
Cancer Clinic, London, Ontario. For 
further information please contact Dr 
A. J. McKinna, Department of Oph- 
thalmology, University Hospital, Lon- 
don, Ontario, Canada, N6A 5AS. 


Neuro-ophthalmology Course.— 
Queen’s University Department of 
Ophthalmology will hold a symposium 
on "The Neuro-ophthalmological As- 
pects of the Orbit and Cavernous 
Sinus” May 10-12, 1979, at the Donald 
Gordon Centre, Queen’s University, 
Kingston, Ontario. Among the guest 
speakers will be Dr Stanley Thompson 
and Dr David Apple from lowa City, 
Drs Joel Glaser and Robert Daroff 
from Miami, Dr David A. Roser from 
New York, and Drs R. Buncic and J. 
Czarnecki of Toronto, supported by 
members of the Queen's University 
faculty. For further information con- 
tact Dr R.M.H. Pinkerton, Depart- 
ment of Ophthalmology, Queen's Uni- 
versity, Kingston, Ontario, Canada 
K7L 3N6. 


Oculoplastic Surgical Dissection 
Course.— The Semiannual Oculoplastic 
Surgical Dissection Course sponsored 
by the New York Medical Cellege, 
Westchester County Medical Center, 





will be held May 16-19, 1979. For 
further information contact Dr P. 
Guibor, 630 Park Ave, New York, NY 
10021. 


Nerve Surgical Dissection Course.— 
The Semiannual Seventh Nerve Surgi- 
cal Dissectign Course sponsored by the 
New YorkeMedical College, Westches- 
ter County Medical Center, will be 
held May 20-22, 1979. For further 
information contact Dr P. Guibor, 630 
Park Ave, NY, NY 10021. 


International Cengress.—The Second 
International Congress on Contact 
Lenses will be held in Madrid, May 
24-26, 1979. For more information 
contact Siasa Congresos, Paseo de la 
Habana No. 134, Madrid 16, Spain. 


Contact Lens Conference.—The Fifth 
Annual Contact Lens Conference 
sponsored by Wills Eye Hospital- 
Jefferson Medical College will be held 
in Atlantic City, NJ, June 7-9, 1979. 
For further information please con- 
tact Dr K. I. Michaile, 1930 Chestnut 
St, Philadelphia, PA 19103. 


Continuing Education.—The Presby- 
terian Hospital of Pacifie Medical 
Center will offer "Highlights of Mod- 
ern Ophthalmology" June 14-16, 1979. 
This annual conference is designed to 
provide the practicing ophthalmolo- 
gist with up-to-date information on 
new concepts and developments in 
ophthalmology. For further informa- 
tion contact Continuing Education, 
Pacific Medical Center, PO Box 7999, 
San Francisco, CA 94120. 


Basic Science Course.—The Basic 
Science Course in Orthoptics and 
Ocular Examination Techniques will 
be held in Iowa City, June 11-July 28, 
1979. This course fulfills the basic 
science requirement for orthoptic pre- 
ceptorship programs. It serves as a 
requirement for certification of Oph- 
thalmic Assistant, Level A. 

For further information and appli- 
cation forms contact Mrs Leslie Len- 
narson, c/o Dr William E. Scott, 
Department of Ophthalmology, Uni- 
versity Hospital, Iowa City, IA 
52242. 


Lens Implant Course.—An Interna- 
tional Lens Implant Course will be 
held at Elisabeth Hospital, Sluiskil, 
The Netherlands, Sept 5-6, 1979. For 


further informaticn contact Dr C. D. ' 


Binkhorst, Axelsestraat 54, Terneuz- 
en, The Netherlands. 
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Residents’ Day.—The Eighth Annual 
University of Tennessee Residents' 
Day will be held March 2, 1979. The 
guest lecturer will be Dr Miles Galin 
of New York. For further information 
contact Dr Roger L. Hiatt, Depart- 
ment of Ophthalmology, University of 
Tennessee College of Medicine, Suite 
837, 858 Madison Ave, Memphis, TN 
38163. 


International Meeting.— The 11th An- 
nual International Meeting on Oph- 
thalmic and Otolaryngologic Plastic 
Surgery will be held March 7-23, 1979. 
Scientific sessions will be held in 
Peking, Shanghai, and Hangchow. 
For furtheg information contact In- 
ternational Professional Meeting 
Corp, 49 W 57th St, New York, NY 
10019. 


Annual Course.—The University of 
Utah will hold its annual course on 
March 9-10, 1979. The topic will be 
“Corneal and External Ocular Dis- 
eases.” The guest faculty consists of 
Drs D. J. Coster, Chandler R. Dawson, 
and Louis A. Wilson. For further 
information contact Dr Henry J. L. 
Van Dyk, Division of Ophthalmology, 
University of Utah Medical Center, 
Salt Lake City, UT 84182. 


Albert C. Snell Memorial Lecture.— 
The Rochester Ophthalmological Soci- 
ety has invited Samuel D. McPherson, 
Jr, of Durham, NC, to give the 24th 
annual Albert C. Snell Memorial 
Lecture. The title of his lecture will be 
“Management of Patients With Glau- 
coma and Cataracts.” The lecture will 
be given on April 5, 1979. On April 6, 
there will be a meeting with guest 
speakers, including Drs Kenneth R. 
Kenyon, Sohan Singh Hayreh, and 
James Boynton. For further informa- 
tion contact Dr Primitivo D. Roca, 277 
Alexander St, Rochester, NY 14607. 


Ophthalmology and Scuba Diving.—I 
would like to hear from ophthalmolo- 
gists with an interest in scuba diving, 
who would like to take part in meet- 
ings combining scuba diving with 
talks covering the subjects of ophthal- 
mology, diving medicine, underwater 
photography, and oceanology. Please 
contact me at the following address, 
stating your interest, places you 
would be interested in having such 
meetings conducted, topics you would 
enjoy hearing discussed, and helpful 
organizations or travel agents: Na- 
than H. Roth, MD, 1437 San Marino 
Ave, San Marino, CA 91108 (phone, 
213-795-4279). 
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Calendar of Events 





1979 


March 


Residents’ Day, University of Tennessee, Mem- 
phis, March 2. 

international Meeting on Ophthalmic and Oto- 
laryngologic Plastic Surgery, People’s Repub- 
lic of China, March 7-23. 

Corneal and External Ocular Diseases, Universi- 
ty of Utah, Salt Lake City, March 9-10. 

Optifair, New York Hilton, New York, March 
19-21. 

Selected Topics in Ophthalmology, Savannah 
Inn and Country Club, Savannah, Ga, March 
26-28. 

Pittsburgh Ophthalmological 
burgh-Hilton, March 30-31. 
Alumni Day, University of Chicago, March 30- 

April 1. 

Symposium on Wound Healing of the Eye, 
Tübingen, West Germany, March 30-April 1. 
New Orleans Academy Symposium on Cornea, 

Hyatt Regency, March 31-April 4. 


Society, Pitts- 


April 


Echography Course, lowa City. April 4-11. 

Albert C. Snell Memorial Lecture, Rochester, 
NY, April 5. 

Computers in Ophthalmology, Washington Uni- 
versity, St Louis, April 5-6. 

Rochester Ophthalmological Society, New York, 
April 6. 

Practical Visual Electrodiagnosis, Methodist 
Hospital, Houston, April 7-8. 

US Intraocular Lens Symposium, Century Plaza 
Hotel, Los Angeles, April 8-11. 

Postgraduate Seminar and Jules Stein Lecture, 
UCLA, Los Angeles, April 19-20. 

Vitrectomy Seminar and Workshop, 
Regency, San Francisco, April 19-20. 

Contact Lens Conference, Park Plaza Hotel, 
Toronto, April 20-21. 

Illinois Society of Ophthalmology and Otolaryn- 
gology, Chateau Louise, Dundee, April 20- 
22. 


Hyatt 


May 


International Congress on Intraocular Implants, 
Paris, May 2-5. 

New Orleans Spring Fiesta Ophthalmic Micro- 
surgery Seminar, New Orleans, May 3-5. 

Clinical Day (Plastic Surgery), University of 
Western Ontario, London, Ontario, May 4. 

French Ophthalmological Society, Paris, May 
6-10. 

Ophthalmology Conference, University of Michi- 
gan, Ann Arbor, May 10-11. 

Neuro-ophthalmologic Aspects of the Orbit and 
Cavernous Sinus, Kingston, Ontario, May 10- 
12. 

Symposium on Glaucoma Surgery, Detroit Plaza 
Hotel, May 17-18. 

Eighth Nerve Surgical Dissection Course, New 
York Medical College, May 20-22. 

Pacific Coast Oto-Ophthalmology Society, Mon- 
terey, Calif, May 22-24. 

International Congress on Contact Lenses, 
Madrid, May 22-24. 


June 


American Association for Pediatric Ophthalmol- 
ogy and Strabismus, Four Seasons Hotel, 
Toronto, June 3-6. 

International Society Clinical Electrophysiology 


of Vision, Friedrichroda, German Democratic 
Republic, June 5-10. 

Contact Lens Conference of Wills Eye Hospital, 
Atlantic City, NJ, June 7-9. 
Highlights of Modern Ophthalmology, Pacific 
Medical Center, San Francisco, June 14-16. 
Ophthalmology Reunion, Veterans Administra- 
tion Medical Center, Tuskegee, Ala, June 21. 

International Congress on Phacoemulsification 
and Cataract Methodology, Rio de Janeiro, 
June 27-29. 


August 


Clinical Problems in Cornea and External 
Disease, Kamuela, Hawaii, Aug 4-11. 


September 


International Orthoptic Congress, Berne, Swit- 
zerland, Sept 4-6. 

International Lens Implant Course, Sliuskil, 
Netherlands, Sept 5-6. 

International Society of Geographic Ophthal- 
mology, Rio de Janeiro, Sept 10-14. 

Illinois Society of Ophthalmology and Otolaryn- 
gology, Holiday Inn, Freeport, Sept 14-16. 


October 


International Retina Symposium, lowa City, Oct 
4-6. 


November 


American Academy of Ophthalmology, San 
Francisco, Nov 4-8. 


1980 


March 


Ocular Toxicology, University of Oregon, Port- 
land, March 13-14. 

Ocular Therapeutics, University of Oregon, Port- 
land, March 15. 


April 


International Symposium on Herpetic Eye 
Diseases, Freiburg, West Germany, April 16- 
18. 

Ophthalmological Society of the United King- 
dom, London, April 16-18. 

European Ophthalmological Congress, Brigh- 
ton, England, April 21-25. 


June 


Symposium on Plastic and Reconstructive 
Surgery, Manhattan Eye, Ear and Throat 
Hospital, New York, June 18-21. 

Diagnosis and Management of Retinal Vascular 
and Macular Disorders, Sun Valley, Idaho, 
June 25-July 1. ‘ 


October 


Royal Australian College of Ophthalmologists, 
Sydney, New South Wales, Oct 7-9. 

American Academy of Ophthalmology, New 
Orleans, Oct 14-17. 
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Using € subjective fitting technique with contact lenses, it's getting quite a reputation 


new contac lens patients can be asking for smooth performance. Dont be surprised if 
for trouble. 3ecause it demands completely more patients ask for it by name. 

accurate responses during a confusing Call us toll free for information at 

new exper ence. 800-227-1914 or complete the coupon below. 


The solution? The Eye Computer's 
objective cvarrefraction. 

Even wth a limited fitting set, you get 
a quick, objective measure of residual error 
on your most difficult patients. And fas 
information on lens fit by antici- = 
pating a power difference. 

Later, the Eye Computer lets 
you verify diaptric power correction, 
and monitor changes in corneal 
dioptric power, without visits 
becoming a shore. Switched 
lenses can be instantly spotted 
by recheeking overrefraction results. 

The Dioptron® II Eye 
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Yes, Coherent, 
| want more facts on the Eye Computer. 


My needs are: O Immediate O 3-6 months 
O Reference 


Name 

Hospital/Clinic 
Address 
A City 
ONE Loos ET 














Telephone 


Computer. As more people opt for d Ens enn cis se Bs dua asm NR M EI AO 2/79. j 
® 


DIOPTRON® and Eye Computer™ are registered trademarks for the — e 
automatic objective refractor manufactured by Coherent, Inc 


COHERENT i 


3210 Porter Drive, Palo Alto, CA 94304 
© Coherent 1979 Phone: 415/493-2111 
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-Mablished their reputation 

ield of cardiac p; cemakers thr ugh 
A. "manuíactulqg precision, and qu: | 
Applying this excellence to ev ery lens we make hag put 
ics Intraocular on the" ading edge of implant. 
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CAUTION: Investigational Device. Limited by United States law to Investigational use. 
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APRIL 20 & 21, 1979 BRYAN memoriat HOSPITAL 


LINCOLN, NEBRASKA . 





Midwest Intraocular Lens Implantation 
and Micro-Surgery Course , 


Course sponsor and director: Aziz Y. Anis, M.D. 
Co-sponsor: Scientific Sessions Committee of the Nebraska Medical Association 
: Faculty 


John J. Alpar, M.D. Herbert Gould, M.D. Stephen A. Otstbaum, M.D. Dennis D. Shepard, M.D. 
Amarillo, Texas White Plains, New York New York, New York Santa Maria, California 


Aziz Y. Anis, M.D. Roger H.S. Langston, M.D. Raymond A. Pilkerton, M.D. Charles W. Simcoe, M.D. 
Lincoin, Nebraska Cleveland, Ohio Washington, D.C. Tulsa, Oklahoma 


FobertiF. Azar, M.D. David J. Mcintyre, M.D. Stephen P. Shearing, M.D. Kazimirs Stivrins, M.D. 
Mew Orleans, Louisiana Bellevue, Washington Las Vegas, Nexada Lincoln, Nebraska 


L avid D. Dulaney, M.D. 
| Sun City, Arizona 





This advanced course is meant to teach the surgeon the latest advamced techniques of implantation of the 
various intraocular lens designs. Different schools of thought are represented to give the course an overall 
objective attitude. The course will comprise of observation of live susgery and video-tapes of different tech- 
aiques, observation of short and long term post-operative patients, cidactic session, practical session with - 
animal! and cadaver eyes with the operating microscope. Participan s will receive the Shepard Intraocular 
Lens Manual as part of the registration fee. 
Topics 

. History of IOL manufacture. 6. Intracapsular and extracapsular techniques. 
. Indications and contraindications. 7. Secondary imp ants. 
. Pre and post operative care. 8. Intraoperative @ifficulties and post operative complication. 
. Calculations of IOL power. 9. New surgical imstruments for new techniques. 
. Techniques of implantation of the following lenses: The 10. Corneal problems with IOL and specular microscope 

Anis Tripodal Clip Lens; The New Anis Posterior Cham- studies of corneal endothelium. 

ber Capsular Lens; The Azar Lens; The Binkhorst Lens; 11. Retinal and vitrsous problems with IOLs and their 

The Choyce Lens; The Fyodorov Lens; The Shearing management. 

Lens; The Worst-Medallion Lens. 


"As an organization accredited for continuing medical education, the Scient#ic Sessions Committee of the Nebraska 
MedicalAssociation certifies that this continuing medical education offering meats the criteria for no less than 18 1/2 hours 
of credit in Category | of the Physician's Recognition Award of the American Medical Association, provided it is used and 
completed as designed." 


FEE $550 RESIDENTS $300 


vie WR a 


‘Make check payable to Midwest Intraocular Lens Implant Course. Registrations must be in our office before April 10, 1979. 
Name AM» Number 
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Area code 


| would like Hilton reservations. (Hilton Limousine Service to & from Airport provided) 
Singie $300 Double $390 Thurs. April 190 Fri. April 200 Sat. April 21 o 
Date of arriva. — — Time of arrival 
Date-os departure. — . . .TDmeofdepartue.... — IMs 
Enrollment is limited. If course is filled upon receipt of your fee, please check below: Ap. 
Apply to Nov. 1979 Course O Refund O . 
Mail check and registration to A. Y. Anis, M.D., 100 No. 56th Street, Suite 303, Lincoln, NE. 68504 
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Tested and proven in 14 years’clinical use 


STOXIL 
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IDOXURIDINE 
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The Standard 
for Herpes Simplex 


Keratitis 


STOXIL 
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IDOXURIDINE 


Ointment 0.5% Solution 01% 
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‘Effective for Epithelial Lesions or 
as an Adjunct in Stromal Lesions 


- Choice of Dosage Forms for 
Patient Convenience 


-Lower Cost than ara-A* 


*Based gn mant*acturer’s suggested list prices. Check your local pharmacy for actual patient cost. 


Before prescribing, see complete pre- 
scribing information in SKGF literature or 
PDR. The following is a brief summary. 


Indication: Herpes simplex keratitis (topi- 
cal use only). 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Warning: Administer with caution in 
pregnancy or women of childbearing 
potential. Malformations were reported 
in one study in rabbits when idoxuridine 
was instilled in the eyes of the dams; a 
subsequent, more detailed study in 
rabbits showed no such effects, even at 
substantially higher dosages. 


Precautions: If there is no response in 
epithelial infections after 7 or 8 days, other 
therapy should be considered. Recom- 
mended frequency and duration of 
administration should not be exceeded. 
Not effective in corneal inflammations if 
herpes simplex is not present. Boric acid 
should nor be used concomitantly. To in- 
sure stobility is maintained, the solution 
should not be mixed with other medica- 
tions. 


Adverse reactions: Occosionally, irrita- 
tion, pain, pruritus, inflammation, or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a 
manifestation of the infection), corneal 
clouding, and stippling of the corneal 
epithelium have been observed. 


Supplied: 0.1% Ophthalmic Solution (1 
mg./ml.) in 15 mi. bottles with dropper; 
0.5% Ophthalmic Ointment (5 mg./ 
gram) in 4 gram rubes. 


Smith Kline &French Laboratories 
Philadelphia, Pa. 
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Books 


Year Book of Ophthalmology, 1978, edited by 
William F. Hughes, 366 pp, wfth illus, Chicago, 
Year Book Medical Publishers Ifc, 1978. 


Once again Dr William F. Hughes 
has collated and abstracted the most 
important ophthalmic publications of 
the world literature published in 1977. 
The individual chapters are intro- 
duced by a short statement written by 
an expert in the field and highlighting 
a particularly important aspect in that 
subspecialty. 

Anyone who would like to keep up 
with the recent literature, modern 
trends, and noteworthy developments 
in ophthalmology should read the 
Year Book of Ophthalmology. 

FREDRICK C. BLop1, MD 
Iowa City 


Cataracts: Proceedings of the Paul Boeder 
International Symposium, vol 18, edited by 
Hansjoerg E. J. W. Kolder, 288 pp, with illus, 
$42.50, Boston, Little Brown & Co, 1978. 


Symposia and instruction courses in 
cataract surgery are probably the 
most common educational offerings 
listed in the advertising sections of 
ophthalmie journals these days. A 
recent issue of the ARCHIVES, for 
example, lists four such courses. The 
essential thrust of most of these is to 
teach one a specific technique of cata- 
ract extraction and/or to instruct the 
student in the insertion of intraocular 
lenses. In recent years there have 
been very few presentations or publi- 
cations on the preoperative evaluation 
of visual function and the problems of 
postoperative refraction. In this vol- 
ume, which is the proceedings of a 
symposium held at the University of 
Iowa in November 1975, these subjects 
are given due consideration and 
thought. As might-be expected from a 
program dedicated in honor of Paul 
Boeder, the program was of the high- 
est quality, with presentations largely 
factual and, with one or two excep- 
tions, very little of the “here is how I 
do it” variety of communication. 

The section on preoperative evalua- 
tion was chaired by Mathew Alpern 
and it provides a wonderful review of 
the optics of the eye. Gerald West- 
heimer discusses the basis for visual 
acuity. Green presents his work on 
interference fringes to measure visual 
acuity and Jay Enoch discusses the 
relation between retinal receptor 
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orientation and photoreceptor optics. 
A little pearl from Stanley Thompson 
follows: "No cataract is so dense that 
it produces an afferent pupillary 
defect.” A second pearl from Robert 
Watzke reads: "Cataract surgery in- 
creases the chance of retinal detach- 
ment about 250 times in a patient with 
a monocular cataract and about 560 
times in a patient with a vitreous 
loss.” 

Although presented in 1975, the 
second section, which is on the opera- 
tive management of cataracts, is up to 
date with a section on phacoemul- 
sification and another on intraocular 
lenses. Richard Kratz’s article on the 
latter, which is conservative and 
detailed, is an excellent review of the 
subject. 

The final third of the book was for 
this reviewer the most enjoyable, 
primarily because it contained the 
presentation by Paul Boeder who 
reviewed the aphakic correction by 
lenses; as usual from Dr Boeder, it was 
a clear, succinct, factual, orderly 
presentation of the subject. One could 
easily entitle this chapter "Every- 
thing You Wanted to Know About 
Aphakic Correction." Among the top- 
ies discussed were the fcllowing: the 
aspheric lens—definitely improved vi- 
sual acuity at 25 degrees from fixa- 
tion; the bifocal—a round top segment 
fitted as little below the optical 
centers as possible; and lens weight—a 
40-mm lenticular plastic lens reduces 
the weight by 50%. The next article by 
Dr Moore on aphakic refraction elabo- 
rates on the prescription of aspheric 
lenses. It is amusing to read “I nearly 
always use flat-top bifocal seg- 
ments...for aphakic spectacles.” Dr 
Moore meet Dr Boeder. The final 
chapters are on the optics of pseudo- 
phakia by Van der Heijde, contact 
lenses for aphakia by Joseph Soper, 
and electronic retinoscopy by Aran 
Safir. Each of these chapters is 
instructive and, although given two 
years ago, is as up to date as the 
intraocular lens of the week. The final 
chapter by Jay Enoch reviews the 
prescription of a reverse Galilean tele- 
scope for the patient with unilateral 
aphakia. This can, in fact, provide 
binocular vision for these patients. 

In summary, you don't need this 
slim volume to perform good cataract 
surgery. However, if you think that 
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medicine is a learned profession and if 
you think that the treatment of the 
patient with a cataract is part of the 
practice of medicine and involves 
more than the mechanics of the 
surgery, then you can’t be without this 
symposium. 

Finally, there is a note of criticism. 
In the section on the operative 
management of cataracts there is an 
introductory article by this reviewer. 
The legends for figures 2 and 3 are 
reversed. Non mea culpa. 

Davip SHocH, MD 
Chicago 


Interpretation of Fundus Fluorescein Angiog- 
raphy, by Howard Schatz, MD, Thomas Burton, 
MD, Laurence Yannuzzi, MD, and Maurice Rabb, 
MD, 776 pp, with 1,243 illus, $78.50, St Louis, CV 
Mosby Co, 1978. 


Most ophthalmologists would agree 
that fluorescein angiography has rap- 
idly become an indispensable tool to 
the modern clinician. Since the tech- 
nique was first described, less than 20 
years ago, a tremendous amount of 
angiographic data has been accumu- 
lated, which has had a revolutionary 
impact on the understanding of fun- 
dus disease. Schatz, Burton, Yannuzzi, 
and Rabb have organized these volu- 
minous data into a logical and retriev- 
able form. 

The text is divided into two parts. 
In the first “introductory” section the 
authors do a fine job of briefly 
explaining the general principles of 
fluorescence and then correlate these 
principles with the histology and 
angiography of a normal eye. They 
then go into considerable depth on the 
actual mechanics of taking an angio- 
gram, from sitting the patient down 
to adjusting the eye piece and inject- 
ing the dye. In all of its depth, howev- 
er, this section is still, unfortunately, 
not detailed enough to be the only 
“source” needed by the general practi- 
tioner to actually "do" an angiogram. 
It does not answer small but critically 
important questions, such as, what 
flash intensity, viewing light intensi- 
ty, diaphragm size, and shutter speed 
should be used. Certainly, these 
answers are available elsewhere, but 
they should have been incorporated 
into one text so the neophyte would 
know all of the answers could be found 
there. A similar argument is made for 
the short section on developing and 
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printimg, which is essentially useless 
in the abbreviated form in which it is 
presented. Local photography shops 
do not know how to process an angio- 
gram er how to make a kodalith, and 
this should have been included in 
detail. 

In the second section (nine tenths of 
the bock), the text comes into its own. 
The authors take the reader by the 
hand and methodically teach him how 
to read an angiogram. Step by step, 
chapter by chapter, they construct a 
flow chart (provided in its entirety 
inside the back cover) that breaks 
down complicated puzzles into simpler 
ones. They present a method of inter- 
preting the findings on a fluorescein 
angiogram by teaching the principles 
that caused this change. To learn this 
methed of interpretation, the book 
must be read sequentially since each 
step bui'ds on what you have learned 
in the previous section. 

They provide a clinical history, 
fundus photo, and representative an- 
giogram for nearly every category 
and subdass of normal and abnormal 
fluorescence. They then interpret 
these photos and the angiogram and 
make excellent editorial comments on 
each, explaining why the angiogram 
looks as Kt does. 

The text is good in other ways as 
well. It teaches by repetition, as well 
as by using many similar, but slightly 
different, examples to demonstrate 
each peint that the authors make. 
References are provided at the end of 
each chapter for those interested in 
particular disease entities. 

The text is destined to become a 
classic. It will be referred to and 
actively used by students of fluores- 
cein angiography for years. It is writ- 
ten clearly and summarizes the "state 
of the art” of fluorescein angiography 
today. 

Craig W. Younc, MD 
Presque Isle, Me 


Senile Retinoschisis, by Wolfgang Gottinger, 
60 pp, 83 ilius, 7 tables, Stuttgart, West Germa- 
ny, Georg Thieme, 1978. 

This monograph summarizes the 
results of a clinicopathologic investi- 
gation of retinoschisis in which the 
author stucies the pathogenesis and 
morphological features of this condi- 
tion and its relationship to clinical 
disease, . particularly retinal detach- 
ment. Selected photomicrographs 
from 315 pairs of eyes that were 
obtained at autopsy are presented. 
The outstanding feature of the book is 
the quality ef the illustrations, includ- 
ing excellent gross photographs, light 
photomicrographs, electron micro- 
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graphs, and, in particular, numerous 
beautiful scanning electron micro- 
graphs that show in three dimensions 
the exact morphological features of 
the tissue ehanges of the peripheral 
retina in retinoschisis. 

The author proposes theories on the 
pathogenesis of retinal hose formation 
in retinoschisis as well as the patho- 
genesis of retinal detachments. Of 
clinical importance, he concludes that 
the large number of schisis detach- 
ments found in his material suggest 
that prophylactic intervention in se- 
nile retinoschisis is clinieally indi- 
cated, which, according to most au- 
thorities today, is highly debatable. 

The book is entirely morphological 
in its orientation and, as the author 
himself states, this book is unable to 
offer information about sueh aspects 
as production and removal ef intraret- 
inal fluid, which are questions that 
can only be answered by dynamic or 
functional studies such as fuorescein 
angiography. 

In summary, this text provides a 
concise review of the subjeet of senile 
retinoschisis accompanied by many 
spectacular pictures and a bibliogra- 
phy that, although generally compre- 
hensive, does not cover the literature 
on the subject after 1973. It should be 
useful to all clinicians and basic scien- 
tists interested in this field of retinol- 
ogy. 

Davip J. APPLE, MD 
Iowa City 


Symposium on Strabismus, by the New 
Orleans Academy of Ophthalmology, 560 pp, 
379 illus, $42.50, St Louis, CV Mosby Co, 1978. 


The Symposium on Strabismus con- 
tains the lectures and discussions of 
the 1977 New Orleans Academy of 
Ophthalmology meeting. The review 
of these transactions is similar to the 
old story that begins "There's good 
news and there's bad news." F rst, the 
good news. 

Many of the new techniques and 
approaches in strabismus are eutlined. 
The section on adjustable sutures in 
strabismus is complete and well illus- 
trated and reviews the ratiorale, as 
well as the various techniques avail- 
able, for adjustment. Von Neorden's 
discussion on amblyopia brings to- 
gether some of the recent laboratory 
work with clinieal implications. Wil- 
liam Scott’s chapter on saccadie veloc- 
ity is succinct and practical. Excellent 
sections also include those on surgery 
of the superior oblique musele by 
Helveston, complications of strabis- 
mus surgery by Me Neer, sargical 
leashes by Jampolsky, lost muscles by 
Knapp, and adhesive strabismus by 
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Reinecke. The chapter on surgery for 
Brown’s syndrome by Parks clearly 
outlines the present concepts in the 
management of this condition. The 
round-table discussion is excellent; the 
various participants clearly indicate 
their individual approach to various 
practical strabismus problems, with a 
good deal of give and take among the 


speakers, which makes for interesting __ 


and entertaining reading. Now, the 
bad news. 

The chapter on amplyopia screening 
is excessively long and reads like a 
government document. A discussion 
of sutures and needles adds little 
besides the author’s personal prefer- 
ence. The section on childhood and 
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adult strabismus is obseure and seems ` 


not to be of practical value. Although — 


there is great interest in the posterior 
fixation suture, the explanation for its 
mechanism of action is difficult to 
understand. In addition, too few 
patients were included in the data to 
make it convincing and follow-up was 
often too short. The longest chapter in 
the book covers the subject of unequal 
visual inputs ard strabismus manage- 
ment. Although many comments on 
the interpretation of laboratory re- 
sults in strabismus research are well 
taken, the text is too diverse and 
repetitive and will make difficult 
reading for most ophthalmologists. 

I believe that this symposium will 
certainly be of particular interest to 
ophthalmologists with a special inter- 
est in strabismus. I would not recom- 
mend it for the library of most 
ophthalmologists and residents, al- 
though it can serve as a good refer- 
ence in a hospital, medical school, or 
ophthalmology department library. 

HENRY Metz, MD 
Rochester, NY 


Taschenbuch der Augenheilkunde, by Hans 
Joachim Kuchle and Holger Busse, 408 pp, with 
illus, Berne, Switzerland, Hans Huber Publish- 
ers, 1978. 


This compendium on ophthalmology 
was prepared by’ the head of the 
department and nis first assistant at 
the University of Muenster in West- 
phalia, West Germany. It is a most 
instructive book that is written in 
telegraphic style and has therefore a 
concise and precise content. The illus- 
trations are partly in color and most 
informative. 

This book should be an excellent 
introduction to ophthalmology for the 
beginning resident or a source of 


information for the family physician - 


or the internist. 
FREDERICK C. BIDI, MD 
Iowa City 
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VIRA- 


(vidarabine : 
ointment), 3% 





Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolied trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 


. sidered. These include corticosteroid-induced glaucoma or cat- 


aract formation and progression of a bacterial or viral infection. 
Vira-A is not effective against RNA virus or adenoviral ocular 
infections? Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended oohthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess.should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677 -139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. 

PARKE-DAVIS 
Division of Warner-Lambert Company 
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HERPES SIMPLEX 





Not only as effective 
as IDU in treating 
Herpes simplex virus 
keratitis... 
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vidarabine ophthalmic ointment), 3% 
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but is also effective 

in patients resistant or 
hypersensitive to or j 
intolerant of IDU* ; 


t^ *»* 


Clinical Evidence Giübiects Description 
Vira-A 81 Previously 70 subjects ; “i TUER 
Controlled Trials untreated (86%) x5 = | m p E i SE 
- £5 af x pa e. T S cO 
Vira-A 142 75% had been 101 subjects ; ae 
Uncontrolled Trials resistant or | (71%) . HEED 
hypersensitive ES T. 
| to IDU y; ES 
^ NOTE: In the controlled and uncontrolled trials, 70 and 101 subjects, à ; : - 
respectively, re-epithelialized at the end of three weeks on Vira-A. Vire-A is preservative-free. 


| *Data on file, Medica! Department, Parke-Davis 


Please seg prescribing information on preceding page. 
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KRESGE EYE INSTITUTE 
of Wayne State University 
and 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE, 
. DEPARTMENT OF OPHTHALMOLOGY 


are pleased to announce a 


» SYMPOSIUM ON GLAUCOMA SURGERY 
honoring 
H. SAUL SUGAR, M.D. 


May 17-18, 1979 
Detroit Plaza Hotel 
Renaissance Center 

Detroit, Michigan 


PROGRAM DIRECTOR: Dong H. Shin, M.D. 
CO-DIRECTORS: Maurice Croll, M.D., & Robert S. Jampel, M.D., Ph.D. 


GUEST FACULTY 


Hugh Beckman, M.D. Samuel D. McPherson, Jr., M.D. 
John G. Bellows, M.D., Ph.D. Irvin P. Pollack, M.D. 

A. Robert Bellows, M.D. Harold G. Scheie, M.D. 

Max Forbes, M.D. Bernard Schwartz, M.D., Ph.D. 
Miles A. Galin, M.D. H. Saul Sugar, M.D. 

John Hetherington, Jr., M.D. David M. Worthen, M.D. 


Yoshiaki Kitazawa, M.D. 
Marvin L. Kwitko, M.D. 
Paul R. Lichter, M.D. 
KRESGE EYE INSTITUTE FACULTY: 
John W. Cowden, M.D.; Karni W. Frank, M.D.; Robert N. Frank, M.D. 
Robert S. Jampel, M.D., Ph.D.; Garron Klepach, M.D.; Dong H. Shin, M.D., Ph.D. 
Harold Weiss, M.D. 


REGISTRATION FEE: $150.00 (includes coffee breaks, luncheons and banquet) Residents in training: 
$100.00. 


BANQUET honoring H. Saul Sugar, M.D., May 17, 1979: No additional fee to registrants; guests of 
registrants and interested Ophthalmologist NOT registered for the program are invited to attend 
the banquet. FEE: $30.00. 


HOTEL: A block of rooms have been reserved for participants at the Detroit Plaza Hotel, Renaissance 
Center, Detroit, MI 48243. (313) 568-8200. Our special rates are $40.00, for singles and $50.00, 
for doubles or twins. You must mention this Wayne State University program. MAKE YOUR 
RESERVATIONS EARLY. 


INFORMATION: For further information please contact Mr. Bud Prieur, Division of Continuing Medical 
Education, Wayne State University School of Medicine, 1206 Scott Hall, 540 E. Canfield, 
Detroit, Michigan 48201 (313) 577-1180. 


E] 
TO REGISTER: Make check payable to WAYNE STATE UNIVERSITY. Mail to the above address. 


Exhibitors Welcome: Please contact Mr. Prieur. 








CAN DO FOR YOU 





The AMA's new 4th Edf-ion of PHYSICIANS’ CURRENT 
PROCEDURAL TERMIMOLOGY can do all those things to improve 
the efficiency of your practice—as previous editions of CPT 

have done for thousancs of physicians. CPT-4 is the most 
comprehensive and cu:-ent system available for naming, 

coding, and reporting medical procedures and services. 

It contains over 2,000 new or revised procedures. 


New Updating Service svailable at no additional cost! To insure 
that your CPT stays up o date as new terminology is added, 
you can receive new and revised procedures on a regular 
basis. Details in CPT-4 -ook. 
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Order Department s#278 
American Medical Association 
535 N. Dearborn St. 

| Chicago, Ill. 60610 
ORDER YOUR COPY NOW. 

| v 9 Please send me copy(ies) of PHYSICIANS' CURRENT 
$12.00 each in U.S.. PROCEDURAL TERMINOLOGY, 4th Edition, OP-041. Enclosed 


U.S. Poss is my payment for $________m_§=, payable to AMA. 
ri A ( ) Please send infermation on CPT-4 computer tapes. 
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... the chronically ill ... the elderly 


... those on oral contraceptives 





... those on diuretics 


..are not always 
a matter of human nature. 


Certainly, tears are usually just a part of 
human nature. But not always. Sometimes they are 
uncomfortably absent. A variety of patient types 
are often found deficient in their tear production. 
The chronically ill, the elderly, those on oral con- 
traceptives and diuretics are typical examples. Thus, 
human nature needs a little help. Liquifilm® Tears 
can provide it. 

Liquifilm® Tears soothes, lubricates and pro- 
vides long-lasting.comfort to the irritated, dry eye. 

Liquifilm® Tears has a human tear quality to it. 
It's a gentle substitute for the real thing. Formulated 


in the same viscosity range as human tears, Liquifilm® 


Liquifilni 
alcohol » lea lS 


(polyvinyl 


also nearly duplicates the surface tension of natural 
tears. It's washout resistant and won't blur your 
patient's vision. Thus, fewer instillations, more econ- 
omy and more comfort. 

Liquifilm® Tears protects the lipid layer of 
human tears and doesn't interfere with 
the regeneration of corneal epithelium. 

So when tears don't come natu- 
rally because of age, medication or 
disease, recommend the ocular lubri- 
à cant...Liquifilm? Tears. 


AllERCAN 
Pharmaceuticals, Inc., Irvine, California 92713 







Its only human nature. 


Fs el I a ee we ee TS RUE e 
PM at excel eU. ATA A 32 UM EUNT 5 Eau GNU ee WO vos es ab yo eee 
p Ay ruere aua) oer ES Moi Sa Dine e e TED PA. Pe 43. bg Pd ad vA INN Y - ) 
on » C0 E e ( * dios at. = 4 . Ld 13 . í 






New Instrument 


To the Editor.—I would like to bring to 
the attention of our colleagues in 
ophthalmology a new instrument that 
I have found to be very adaptable for 
use in eheroidoscopy.' It is the Nikon 
Wide-38 ophthalmoscope. The Nikon 
company advertises the scope for 
visualizing the retina through a wide- 
ly dilated pupil, allowing a 30? erect 
view of the fundus. However, I have 
used the instrument successfully in 
performing choroidoscopy, in fiberop- 
ties ophthalmodynamometry, and in 
visualizmg the fundus by transillumi- 
nation threugh a miotic pupil? The 
instrument performs eminently well 
in all three modalities. 

The light of the Wide-30 ophthal- 
moscope has, of course, to be turned 
off and a strong cold transillumina- 
tion light is placed at the lateral 
canthusor sclera of the patient, which 
causes the pupil to glow. 

The instrument is held at a distance 
of about 17.8 em in front of the 
patient’s eye, so that the pupil glow is 
imaged through the eyepiece at the 
center ef the view field. One then 
advances the instrument slowly until, 
at about 1.8 em in front of the 
patient’s cernea, the image of the 
fundus or choroid covers the entire 
view field. Sharp focusing is then 
accomplished by a diopter adjuster 
wheel located beneath the eyepiece. 
The correction range of the patient’s 
eye is between —29 D and +27 D. 

Although the view is a monocular 
one, the resolution is superb, the field 
is wide (30°), and the magnification is 
good (x 8.3). The view is upright (and 
not inverted, as with the indirect 
ophthalmoscopic technique). 

I recommend highly the Nikon 
Wide-30 ophthalmoscope, especially 
for choreidoseopy and transillumina- 
tion funduscopy through a miotic 
pupil. 

SAMUEL W. COHEN, MD 
New York 


1. Cohen SW: Choroidoscopy. Am J Ophthal- 
mol 51:833-834, 1961. 
2. Cohen 3W, Banko W: A fiber-optics ophthal- 
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nodynamometer. Ann Ophthalmoi 9:407-408, 
1977. 

3. Cohen SW, Banko W, Cohen HH: Optic 
discoscopy through a miotic pupil. Ophthalmic 
Surg 6:71-73, 1975. 


From latrology to latrogeny 


To the Editor.-In medical science 
(iatrology) "it is axiomatic that each 
advance in treatment brings a fresh 
crop of problems in its wake.” In 
ophthalmology, this phenomenon can 
be witnessed by the increased preva- 
lence of diabetic blindness that has 
occurred since the start cf insulin 
usage. It might be said that insulin is 
a mixed blessing, although few would 
question the eontinued use thereof. 
Thus, insulin therapy is considered 
proper, even though it leads to iatro- 
genic (induced by a physician} disease. 
The risk/benefit ratio has been stud- 
ied and found to favor its usage. 

There is another category of iatro- 
genic diseases, however, caused by the 
physician’s incompetence, error, ne- 
glect, and, as recently stressed, igno- 
rance, greed, or even malice There- 
fore, in the evaluation of iatrogenic 
diseases, such as the compliestions of 
a new surgical procedure, it becomes 
critical to determine what causes 
these complications, how avoidable 
they are, and how tolerable they are 
within the framework of the disease- 
treatment process. 

Intraocular Lens Implantation and 
latrogeny.—Intraocular lens (IOL) im- 
plantation is & recently popularized 
operation that could stimulate 
thoughts about iatrogeny. This opera- 
tion is actually not new; it began with 
some abortive attempts in the 18th 
century, which seem to have discour- 
aged the scientific community. Then, 
in the 1940s, Harold Ridley performed 
the first major research on I@Ls. His 
work was aided by two infiuences: 
World War II and a medical student. 
The first provided the scene for the 
observation that a plastic material, 
polymethyl methacrylate, which was 
used for the canopies of British Spit- 
fire planes, was surprisingly well 
tolerated when accidentally lodged in 


the eyes of fighter pilots. The second 
occurred when Ridley was closing a 
cataract wound, and the medical 
student who assisted him exclaimed 
that Ridley had forgotten to insert a 
new lens to replace the old. “When 
destiny is ripe, few words are needed: 
this question inspired Ridley to con- 
sider the possibility of using an 
intraocular lens for the correction of 
aphakia."* 

The first successful implant opera- 
tion occurred on Nov 29, 1949. Since 
then, lenses, techniques, and physi- 
cians have changed. Recently, stimu- 
lated especially by the meticulous 
work of C. D. Binkhorst, pseudophakia 
is becoming a common condition, with 
more than 300 ophthalmologists in the 
United States performing IOL im- 
plantation surgery. There are now 
national and international societies, 
journals, instruction manuals, sympo- 
siums, and magazine quizzes for 
continuing education credit that are 
strictly concerned with IOL implants. 
As seen from the perspective of the 
lay person, pseudophakia has become 
“welcome news for the aged,” with 
riany “leading ophthalmologists” per- 
forming this new and “relatively 
simple” operation (Time, Oct 17, 1977, 
p 68). The implications seem clear: 
IOL implantation is better than other 
forms of cataract surgery, and the 
ophthalmologist who does not perform 
this operation is not a leading ophthal- 
mologist. This type of publicity has 
resulted in patient pressure on the 
surgeon to do IOL implantations with 
subsequent peer pressure from those 
physicians who have given in to their 
patients’ requests.‘ Added to these is 
the financial pressure of knowing that 
the reward is at least several hundred 
dollars greater than for routine intra- 
capsular cataract extraction. It is 
perhaps the combination of these 
pressures that many surgeons have 
found hard to resist, while others, 
more conservative, have continued to 
be concerned about complication 


rates, thoroughly informed ¢onsent, j 


and other ethical considerations. The 
latter group are disturbed e that a 
growing division between ophthalmol- 
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ogists is occurring with no sign that 
academic or organized medicine is 
taking a leadership role in avoiding or 


t easing the confrontation. Why do 


- these problems exist and how can they 
be cured? 
Intraocular Lenses vs Contact 
Lenses.—From a theoretical point of 
view an IOL may seem ideal. After all, 
it places an artificial lens, albeit with- 
out accommodative properties, in ap- 
proximately the same locatien as the 
patient’s original lens. Hgwever, the 
desirability of duplicating the eye's 
optical system was questioned by von 
Helmholtz,’ who called the eye a poor- 
ly designed optical instrument that he 
would have returned to the instru- 
ment maker because of poor work- 
manship, if he could. From a practical 
point of view, both the IOL and the 
contact lens are optically superior to 
the aphakic refraction with spectacles, 
which causes image magnification, 
false spatial orientation, pineushion 
distortion, ring scotoma, chromatic 
aberration, and, in the case of monoc- 
ular aphakia, aniseikonia and diplo- 
pia; The practical differences be- 
tween the IOL and the contact lens, 
however, are few and have been 
minimized recently by the develop- 
ment of lightweight "permanent 
wear" contact lenses. The suggestion 
that the prevalence of amblyopia or 
diplopia in monocularly aphakie chil- 
dren is greater with a contact lens 
correction than with an IOL correc- 
tion has not been adequately tested or 
substantiated.? Thus, the rationale for 
certain types of aphakic correction 
leads one to the conclusion that opti- 
eally the IOL and the contact lens, 
both superior to a spectacle correction, 
are little different from each other. 
Neither permits accommodation, and 
both often require superimposed 
glasses for distance correction. 
Complications of Intraocular Implan- 
tations.— With this in mind, it becomes 
crucial to evaluate without bias the 
complications of IOL implantations. 
This is unfortunately a difficult task, 
even in a cornucopia of literature. 
Indeed, there is a proliferation of arti- 
cles on complications, which might 
lead one to the simplistie conclusion 
that many publications mean many 
complications. Whether this is correct 
or not, the surgical results published 
so far are based on retrospective 
analyses, with all the shortcomings 
thereof. Even so, the best reviews** 
seem to agree that IOL implantation 
. results in an increased prevalence of 
operative and postoperative complica- 
tions, with about the same visual 
results as routine cataract extraction 
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and an unknown long-term result. 
Furthermore, some  complieations, 
such as retinal detachment, are more 
difficult to cure. Finally, a serious 
complication, which occurs in probably 
100% of operations and is never 
included in the surgical statistics, is 
the higher fee charged to the patient 
as compared with that for routine 
cataract surgery. 

Controls.-Because some of these 
complications seemed to be related to 
"inadequate quality contro! and man- 
ufacturing practices," (New York 
Times, Nov 9, 1977) the Food and 
Drug Administration has become in- 
volved. As of Feb 9, 1978, IOLs are 
restricted to studies investigating 
their safety and effectiveness. Distri- 
bution is limited to participants in 
such studies, which, in turn, are regu- 
lated by specific FDA guidelines. The 
chain of these regulations begins with 
the manufacturers, who must receive 
either a premarket approval or an 
investigational device exemption be- 
fore distributing lenses. As sponsors, 
manufacturers are also subject to the 
regulations on the studies themselves. 
All surgeons must be sponsored, and 
all studies should be monitored by 
review committees established at the 
institutions where the studies are 
conducted. 

Clearly, this type of control on IOLs 
is reasonable and desirable. However, 
it is a pity that the federa. bureaucra- 
cy must put curbs on the medical 
profession, which seems not to have 
been able to keep its own house in 
order. Where was the leadership in 
ophthalmology, whether through the 
American Medieal Assoeiation, the 
Ameriean Academy of Ophthalmolo- 
gy, the National Eye Institute (NED), 
or individual academic institutions, 
which could have insisted that a 
controlled prospective clinical trial be 
done before IOL implantations be 
permitted as an uncontrolled human 
experiment? Very early Troutman’ 
gave warning of the impending prob- 
lem, and recently Norton and Johnson 
concluded that “we have entered a 
new era in ophthalmic surgery where 
the clinician...must institute con- 
trolled clinical trials, randomized 
when possible, before he can prove to 
his colleagues that one procedure is 
better than another.”*' The FDA 
ruling will not likely provide us with 
the scientific information that we 
seek because the studies are not 
randomized, are not masked, and 
worst of all, are under the sponsorship 
of the drug manufacturers. Bias has 
thus been built into them, and it would 
be regrettable if these present "inves- 
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experiments and discouraged bona 
fide trials to be done. Furthermore, 
these investigations are tainted by 
financial influences, which confuse 
their scientific validity, disguise the 
private practitioner as an investiga- 
tor, and make it impossible for the 
patient to reach a totally informed 
decision. 

Recommendations.—Solutions to 
these problems are feasible. Now that 
adequate experience has been gained 
in the use of IOL implantation so that 
it can be considered a bona fide poten- 
tial advance in ophthalmology, pro- 
spective clinical trials (NEI contracts) 
undertaken by seasoned investigators 
should be encouraged. The experience 
of the innovators of this operation will 
be invaluable in the formulation of 
study protocols so that inexperience 
will not influence the study results. 
Those surgeons involved in the evolu- 
tion of this operation should charge an 
identical fee for IOL implantation as 
for “routine” cataract surgery to 
permit the patient to choose the oper- 
ation on the basis of scientific infor- 
mation only. 

If these recommendations are insti- 
tuted, the divisive effect of IOL 
implantation on the ophthalmic pro- 
fession could be minimized, medicine 
will be lauded for its humanity, and 
iatrology will triumph. Hopefully, IOL 
implantation will withstand this scru- 
tiny and, like insulin, will come into 
common usage even though some 
iatrogeny will result. 

WicHARD A. J. VAN HEUVEN, MD 
ELIZABETH R. MANNING 
Albany, NY 


1. Photocoagulation for diabetic retinopathy, 
editorial. Br J Ophthalmol 61:553-554, 1977. 

2. A cure for iatrogenic disease: Look before 
you leap, editorial. Geriatrics 28:56-62, 1973. 

3. Nordlohne ME: The Intraocular Implant 
Lens: Development and Results With Special 
Reference to the Binkhorst Lens. The Hague, Dr 
W. Junk BV, 1975. 

4. Devoe AG: Guest editorial. Contact IOL Med 
J 4:11-12, 1978. 

5. Stark WJ, Lawrence WH, Snip RC, et al: 
Intraocular lenses. Am J Ophthalmol 84:769-774, 
1977. 

6. Jaffe NS, Eichenbaum DM, Clayman HM, et 
al: Implants vs routine cataract extraction. Am J 
Ophthalmol 85:24-27, 1978. 

7. Chandler JW, Tokar RL: Intraocular lens 
implantation. J Contin Educ Ophthalmol 39:13- 
20, 1977. 

8. Shoch D: The intraocular lens—menace or 
miracle? Sight Sav Rev 46:51-57, 1976. 

9. Freeman HM: Retinal detachment and 
intraocular lens. Trans Am Acad Ophthalmol 
Otolaryngol, to be published. 

10. Troutman RC: Intraocular lenses in apha- 
kia. Am J Ophthalmol 68:1125-1126, 1969. 

11. Norton EW, Johnson JC: The influence of 
changing cataract techniques on the ophthalmol- 
ogist concerned with retinal diseases. Mod Probl 
Ophthalmol 18:440-443, 1977. 
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eeler's new Prism Loupes 


e Rooftop prism for outstanding resolution and 
uniformity cf field 

e Unequalled optical system 

e Eyepiece positioned close to eye to increase field 






e May be worn with spectacles; or prescription may be 
incorporated into eyepiece 

e independent PD adjustment 

e Loupes flip up and out cf field 

e Lightweight headband 

e Comfortable velcro-backed foam pads 

e Adjustable axial or coaxial fiberlite illumination 

e Magnificaticn systems quickly interchanged 


(3x, 5x, 7x) 
e Sterilizable adjustment handles 
e Working distance: 13.5" 





456 Parkway, Lawrence ®ark Industrial District, Broomall, PA 19009 
Ce C Philadelphia + New York * Bostor + Los Angeles * Chicago * Houston « Atlanta * Cleveland 
Call toli free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 
„With the future in sight 
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THE *SUPERCOURSE" FOR 1979 
FOURTH ANNUAL SPRING FIESTA OPHTHALMOLOGY SEMINAR 


| INTRAOCULAR LENSES, 
CATARACT & MICROSURGERY 





MAY 3-5, 1979 


Royal Sonesta "French Quarter" 


NEW ORLEANS- HOME OF THE SUPERDOME 


Consistently rated "superior", "outstanding". 
A comprehensive, practical seminar. 


WORKSHOPS 


e Endothelial Microscopy e A-Scan Ultrasonography 


e Posterior Chamber Implant 
(Shearing Lens) 


e Anterior Chamber Implant 
(Azar Tripod) 


Case Selection, Complications, Pre- & Post-Op Care, IOL Power Calculation, 
Intracapsular & Extracapsular Technique, Phacoemulsification, Refractive 
Keratoplasty, Vitrectomy 


FACULTY 


Paul J. Azar, M.D. 
Robert F. Azar, M.D. 
Joseph Baldone, M.D. 
Charles Bechert, M.D. 
Richard Binkhorst, M.D. 
Delmar Caldwell, M.D. 
Kurt Gitter, M.D. 


William Harris, M.D. 
Jack Hartstein, M.D. 
Herbert Kaufman, M.D. 
Michail M. Krasnov, M.D. 
David J. Mcintyre, M.D. 
Donald Praeger, M.D. 
Max Talbott, Ph.D. (FDA) 


COURSE DIRECTOR: 
ROBERT F. AZAR, M.D., J.D. 


FOR INFORMATION 


Cont ec mis —À TUITION: 
The Azar Foundation $450.00 
144 EIk Place 
Suite 1501 CME Qo | Credit 
New Orleans, La. 70112 9 hours 
504—524-6077 





THE AZAR FOUNDATION 
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gentamicin sulfate, U.S.P 


LMI 





Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 
GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye. 
Each ml. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 


tive. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci; and Diplococcus pneumoniae. The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
richia coli. Klebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyatius (Koch- 
Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures. 

INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components. 

WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 


the eye. 

PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 

GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day. 

HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-ml. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment—Sterile, %-ounce 
tube, boxes of one and six. Store away from heat. 

10082900 


NOVEMBER 1973 


For complete details, consult package insert or literature 
available from your Schering Representative; or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. 


1. Staphylococcus sp. 
. Sireptococcus sp. 
. H. influenzae 
H. aegyptius 
M. lacunata 
. Neisseria sp. 
. Proteus sp. 
. P. aeruginosa 
(certain strains) 
9. E. coli 
10. A. aerogenes 
11. K pneumoniae 
19. D. pneumoniae 
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d THE DEPARTMENT OF OPHTHALMOLOGY AND THE OFFICE 
OF CONTINUING EDUCATION OF BOSTON UNIVERSITY 
i SCHOOL OF MEDICINE ANNOUNCE A COURSE IN 


COSMETIC SURGERY 


CLOSED CIRCUIT T.V. OF LIVE SURGERY AND LECTURES ON 
. Blepharoplasty Techniques, Face Lift, Mini Lift, Dermabrasion, Brow 
« Hair Replacement, Lash Replacement, Z-plasty, Face Peel, Etc. 


This course will be prepared by both general and ophthalmic plastic surgeons. 
A Faculty 
: * G. W. Anastasi Sanford D. Hecht 
Eugene H. Courtiss Robert G. Small 
Edward F. Goodman Byron Smith 
E: Richard C. Webster 


DATES: CREDITS: 
Friday and Saturday 15 Hours AMA, Category | 
May 11-12, 1979. Physician's Recognition Award 
REGISTRATION FEE: $135 
INQUIRE: 


E Office of Continuing Education Boston University School of Medicine 
80 East Concord Street 
Boston, Massachusetts 02118 
Tel. (617) 247-5602 


COURSE DIRECTOR: Sanford D. Hecht, M.D. 
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Announcing JO} N US. 


Fifth International Congress 


K FOUNDATIONS OF 
d RETINAL DISEASE AND THERAPY 
E October 4, 5, 6, 1979 


Sponsored by The Department of Ophthalmology, 
University of lowa College of Medicine 
. lowa City, lowa 


A Congress of distinguished 
p research scientists and clinicians 
f To present current knowledge in anatomy, 
physiology and pathology of the retina 
and the vitreous 


As it applies to the diagnosis and therapy 
of choroidal, retinal and vitreal disease 





e Watch for future announcements! 
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A THIRD 

GENERATION 

XENON ARC 
“PHOCCO NEE ANTO) 


BASED ON FIVE YEARS OF EXPERIENCE AND OVER 
v 800 LOG-2 PHOTOCOAGULATORS 
DELIVERED THROUGHOUT 
THE WORLD: 

m 


FEATURES: 


TP i 
? 


Thirty percent more power. 8 

1.5° aperture for close macula work. «e 
Unique “optimatic” control; 
single dial setting for optimum 
chorio- retinal reaction 
New contemporary design 
to complement today’s 
hospital or office decor. 


Standard line voltage aperation. 


Direct or indirect” ophthalmoscope 
delivery system. 


“Optional 
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THE RETINA RESEARCH FUND 
SE MARY'S HOSPITAL AND MEDICAL CENTER 
SAN FRANCISCO 
announces 


A Basic Review and Recent Advances in 
DIAGNOSIS AND TREATMENT 
of 
RETINAL VASCULAR AND 
MACULAR DISEASE 


FRIDAY AND SATURDAY * MAY 18 AND 19, 1979 
THE HYATT ON UNION SQUARE, SAN FRANCISCO 


Lecturers: 
Thomas C. Burton, M.D. 
August F. Deutman, M.D. 
Howard Schatz, M.D. 
course director 


lowa City, Iowa 
Nigmegen, Holland 
San Francisco. California 


AMA Category I credit, 15 hours 
subjects: 


. Diabetic Retinopathy 

. Vein Occlusion 

. Other Retinal Vascular Diseases 
. Central Serous Chorioretinopathy 
. Pigment Epithelial Detachment 

. Macular Degeneration 

. Subretinal Neovascularization 


. Inflammation 


coo Nou 5» we NS 2 


. Cystoid Macular Edema 


. Hereditary Fundus Diseases 


— 
e 


11. Fundus Tumors 


12. Trauma 


Medical Staff Secretary 
St. Mary's Hospital 

450 Stanyan Street 

San Francisco, CA 94117 


Mail inquiries or registration to: 


Inquiries: 415/921-4860 


Address 
City State — Zip 
Telephone 


[] Send me course brochure 
[] Enclosed is my check for $90.00 
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“Expand Your Horizons 
And Those of Your 
Nursing Home Patients 








This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, The 
Medical Director in the Long-Term Care Facility is the 
only book of its kind. 


The Table of Contents includes: 


e Doctor's Role in the Nursing Home 

e Medical Direction in Long-Term Care Facilities 

e Role Relationships of the Medical Director 

e The Role of the Physician in Long-Term Care 
Facilities—The Administrator s Viewpoint 

e Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 

e The Nursing Home's Medical Director— 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 
should help you to meet the nursing home problems which 
you encounter. Use the coupon to order this valuable 
compendium today. 


$3.50 


Order Dept./OP-22 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 


Please send copy(ies) of THE MEDICAL DIREC- 
TOR IN THE LONG-TERM CARE FACILITY, OP-22, at 
$3.50 each. Enclosed is $ , payable to the 
AMA. 





Name 


Address 
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~ortisporin® Ophthalmic Suspension 








only! 


(Sterile) 


your eyes 


Cortisporin® Ophthalmic Ointment 
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L] Because of your specialized knowledge 
and training, we believe that only you should 
prescribe the Cortisporin® ophthalmic prod- 
ucts—and that’s why they are promoted only 
to ophthalmologists. 

O For your patients the Cortisporin ophthal- 
mic products provide an effective therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topicalstherapy* The hydrocor- 
tisone component gently and rapidly relieves 
signs and symptoms of inflammation and in- 
hibits corneal neovascularization. 

O Economical, too, with the wo sterile forms 
providing convenient day and night coverage 
at lower cost than most other major brands of 
similar activity. 


Cortisporin' Ophthalmic 


Suspension Sterile 
(Polymyxin B — Neomycin — Hydrocortisone) 


Each cc contains Aerosporin” (Polymyxin B Sulfate) 10,000 units, 
neomycin sulfate 5 mg (equivalent to 3.5 mg neomycin base), 
hydrocortisone 10 mg (1925), thimerosal (preservative) 0.001%. The 
vehicle contains the inactive ingredients cetyl alcohol, glyceryl 
monastearate, liquid petrolatum, polyoxyl 40 stearate, propylene 
glycel and purified water. Bottle of 5 cc with sterile dropper. 


Cortisporin' Ophthalmic 


Ointment Sterile 
(Polymyxin B- Bacitracin — Neomycin — Hydrocortisone) 


Each gram contains Aerosporin® (Polymyxin B Sulfate) 5,000 
units, bacitracin zinc 400 units, neomycin sulfate 5 mg (equivalent 
to 3.5 mg neomycin base), hydrocortisone 10 mg (195), special 
white petrolatum qs. Tube of 1/8 oz with ophthalmic tip. 


*INDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classi- 
fied the indications as follows: 

"Possibly" effective: For the treatment of nonpurulent bacterial infections of 
the eye due to organisms sensitive to the antibiotic ingredients of the drugs and 


when the anti-inflammatory action of the hydrocortisone is "indicated as in non- 
purulent bacterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; super- 
ficial chemical and thermal burns of the cornea. 

Final classification of the less-than-effective indications requires further inves- 
tigation. 





CONTRAINDICATIONS: These products are contraindicated in acute purulent con- 
junetivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella: and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It is advisable that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 


antibiotic preparation, prolonged use may resuit in the overgrowth of nonsusceptible ** — 


organisms, including fungi. Appropriate measures should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
sheuld be borne in mind. . 


Complete literature available on request from Professional Services Dept. PML. 


Burroughs Welicome Co. 
Research Triangle Park 





Do you have 


GUIDES TO THE EVALUATION 
OF PERMANENT IMPAIRMENT 


. ori your reference shelf? 





If not, now is the time to fill the void! 


Guides to the Evaluation of Permanent Impairment contains a series of practical guides for 
the rating of physical and mental impairment of all systems of the body. Published by the 
American Medical Association, this important volume will assist you in discharging your 
responsibility to patients who are seeking benefits from the various agencies and programs 
serving the disabled. 


Each guide provides recommended percentage values related to the criteria given. Numer- 
ical values offer a practical means of expressing and calculating the extent of permanent im- 
pairment and encourage accurate, equitable, and uniform evaluation. Methods of impairment 
calculation are uniform, are explained in detail with examples, and need a minimum of compu- 
tation. A Combined Values Chart is provided for easily assessing any combination of impair- 
ments. 


A partial table of contents includes: 


The Central Nervous System 
The Peripheral Spinal Nerves 
The Endocrine System 


* 

o 

& 

CAT Or e The Digestive System 
TAHE EVALDA | v 

PERM NNYNT IMPAIRMENT e 
e 

e 

$9 


The Extremities and Back 
Mental Illness 

The Visual System 

The Cardiovascular System 


Use the coupon below to order this authoritative 
text today! $10.00 


ation 
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Order Dept. OP-298 AO 
American Medical Association 

535 N. Dearborn 

Chicago, IL 60610 
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Please send me ______ copy (ies) of GUIDES TO THE 
EVALUATION OF PERMANENT IMPAIRMENT, OP-298, at $10.00 
each. | enclose $ payable to the AMA. 
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It's this simple 


4. One-Step Lens Selection — Just determine 
the required power, then select the 
appropriate lens diameter and thickness. 


2. Two Thicknesses to Choose From — Only 
Bausch & Lomb offers the Ultra-Thin series 
with a .07mm center thickness which helps 
provide for better comfort and greater 
oxygen transmission. And the standard 
series for easier handling. 


3. Three Basic Diameters to Fit Most 
Patients 
e For small corneas, choose a 12.5mm 
series, either Ultra-Thin U or standard F. 
e For medium corneas, choose a 13.5mm 
series, either the U3 or B3. 
e For large corneas, choose a 14.5mm 


series, either UA or BA. 
First Fit is Our Fastest, Easiest and Most 
Effective Way to Fit 


Fast: For most patients the first lens you select 
will be the lens you dispense. 


Easy: First Fit is easy to understand and easy 
to use. 


Effective: Fit nearly every patient. In clinical 
studies, 93% of qualified patients were fited makes fitting 


using the First Fit System." SOFLENS® (polym« 
The New 14.5mm Series Offers Better Contact Lenses 


Coverage For the Patient Who Needs a ; " 
Larger id as simple as...1,4 
With their increased diameters and larger 

optical zones, the B4 and U4 provide full corneal 

coverage for a wider range of patients. The 

end result helps to provide better visual acuity 

and corneal health. Both 14.5mm series are 

available to -9.00D, and will cost no more 

than our other minus lens series. 





Not a Simplistic "One-Size-Fits-AII" 
Approach 

First Fit offers you a choice of two thicknesses 
and three diameters to meet your full range 
of practice needs. Once you've tried First Fit 
in conjunction with the new 14.5mm, you'll 
discover for yourself that it is a faster, easier 
and more effective way to fit more patients 
than ever before. 


Bausch & Lomb SOFLENS® (polymacon) Contact Lenses 


*Data on file at Bausch & Lomb 
See full prescribing information which follows on last page 
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SOFLENS 


(polymacon) 
Contact Lenses 





VISION CORRECTION USE 


DESCRIPTION: The SOFLENS* (polymacon) Contact Lens is a hemispherical flexible shell which 
covers the cornea and may cover a portion of the adjacent sclera. It consists of 61.4% poly 
(2-hydroxy-ethyl methacrylate) and 38.6% water by weight when immersed in normal saline. The 
rade has a refractive index of 1.43 and the lens has a visible light transmittance of more than 


ACTIONS: in its hydrated state a SOFLENS®(polymacon) Contact Lens is soft and pliable. When 
placed on the human cornea, the hydrated SOFLENS® (polymacon)Contact Lens acts as a 
refracting medium to compensate spherical ametropias. 


INDICATIONS: SOFLENS® (polymacon) Contact Lenses are indicated for vision correction use in 
persons with non-diseased eyes and in aphakia. 


CONTRAINDICATIONS: SOFLENS® (polymacon) Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segment of the eye with 
the exception of ametropia and aphakia. 


WARNINGS: Abrasions and Infections—|f a lens becomes less comfortable than it was when first 
placed on the wearer's cornea, the lens should be removed immediately and the wearer's eye and 
the lens examined for the possible presence of a foreign body. If any eye abrasion, ulceration, 
irritation or infection is present, or any abnormal eye condition is observed concurrent with lens 
wear, the lens should be removed immediately and à physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follow the 
recommended procedures for care of the lenses. 


Aphakic Patients —Aphakic patients should not be fitted with SOFLENS® (polymacon) Contact 
Lenses during the postoperative period until, in the opinion of the surgeon, the eye has healed 
completely. 


Lens Sanitation and Handling—Persons who require only vision correction and who would not, or 
could not, adhere to the recommended daily sanitary care of SOFLENS®(polymacon) Contact 
Lenses or who are unable to place and remove the lenses should not be provided with them, Failure 
to follow handling and sanitation instructions could lead to serious eye infections which might 
result in corneal ulcers. 

Malfunction and rusting of the metal interior of the BAUSCH & LOMB™ Disinfecting Unit 
(ASEPTOR®) as well as discoloration and cracking of the lens case has been reported after varying 
periods of use. If such occurs, appropriate replacement is indicated to avoid interference with the 
disinfection procedure. Keep the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR* ) clean and dry 
at all times. 


Medicants and Eye Drops—When the lenses are used by persons requiring only vision correction no 
ophthalmic solutions or medicants, including conventional (hard) contact lens solutions and eye 
drops, except BAUSCH & LOMB™ Lens Lubricant, should be used by SOFLENS* (polymacon) 
Contact Lens wearers prior to placement, or while the lens is in place, on the eye. Also, no solutions, 
including conventional (hard) contact lens solutions other than daily cleaner, lens lubricant, saline, 
and the solution made from the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets are to be 
used on a SOFLENS" (polymacon) Contact Lens when the lens is off the eye. 


Wearing Restrictions—SOFLENS® (polymacon) Contact Lenses when used only for vision 
correction should be removed before sleeping or swimming and in the presence of noxious and 
irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting factors to the 
wearing of soft contact lenses. 


PRECAUTIONS: Storage—SOFLENS® (polymacon) Contact Lenses must be stored ONLY in saline 
solution. If left exposed to air, the lenses will dehydrate, become brittle, and break readily. If a lens 
dehydrates, it should be resoaked in saline solution until it returns to its soft, pliable state which 
may take as long as forty minutes. 

Fresh saline solution must be used DAILY for cleaning, storing, and disinfection of lenses. The 
carrying case must be emptied and refilled with fresh saline solution just before disinfecting the 
lenses. 

if using BAUSCH & LOMB™ Salt Tablets to make saline solution, the solution MUST BE 
PREPARED FRESH DAILY. As this saline is not aseptic, it should not be used to clean a lens that is to 
be replaced immediately on the eye, nor should this solution ever be placed in the eye. If the 
patient wishes to remove a lens, clean it, or wet it and replace it on the eye, the solution in the 
carrying case should be used, as it will have been disinfected, or Preserved Saline Solution may be 
used. 


Hygiene—Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye 
irritation may result. If hair spray is used while the lenses are being worn, the eyes must be kept 
closed until the hair spray has settled. 


Handling—A SOFLENS®(polymacon) Contact Lens may be damaged by nicking or tearing if care is 
not exercised during placement on or removal from the eye. replacing or removing it from the 
carrying case or in the cleaning process. Lenses must be placed very carefully in the carrying case 
to avoid damaging the edges of the lenses. 


Disinfecting—Fresh saline solution must be used DAILY for cleaning, storing and disinfection of 
lenses. If using BAUSCH & LOMB™ Salt Tablets to make saline solution, the solution MUST BE 
PREPARED FRESH DAILY. After removal from the eye, the SOFLENS® (polymacon) Contact Lens 
must be rubbed gently with Daily Cleaner then rinsed with saline solution to remove mucus and 
film from the lens surface. The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) must be 
emptied and refilled with fresh saline solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have not been 
completely evaluated. However, some coatings are known to be proteinaceous and others may be 
oily or greasy film from extraneous agents, such as hair spray or other cosmetics, or from the 
patient's own lacrimal secretions. Many wearers experience little or no difficulty with such 
deposits. However, occasionally a wearer, who tends to secrete unusually large amounts of mucus 
in the lacrimal fluid, may experience a build-up of these deposits within a relatively few weeks, 
despite adequate cleaning measures. If surface accumulations of non-removable materials persist, 
professional care should be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percent of a population of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of lens use. These medium or 
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heavy deposits, when they do exist, can be detected by means of a slit lamp biomicroscop 
examination. Light deposits, unrelated to length of lens use and of no apparent clinical significance 
were observed on approximately one-half of the lenses studied. 

The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) should be washed at least onci 
week with hot water and then rinsed thorougily with saline solution. Soap or other cleaners shoi 
never be used to clean the carrying case. 

In order to remove protein deposits which may form on the lenses, wearers should use t 
SOFLENS! Enzymatic Contact Lens Cleaning Tablets according to the directions for use whi 
accompany the tablets. To help remove tear residues and mucus as well as other deposits that te 
to accumulate on the lens surface, patients should use Daily Cleaner according to the directions! 
use which accompany the product. 

Disinfecting with a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) or Il (ASEPTRON™) 
necessary to kill microorganisms, 

If a BAUSCH & LOMB™ Disinfecting Unit I(ASEPTOR®) or Il (ASEPTRON™) is not available. t 
lenses may be disinfected by boiling them in their carrying case in a pan of water for ten minut: 
When this boiling method of disinfection is used, the lenses can be damaged if the boiling watet 
allowed to completely evaporate. 

The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) must always be 2/3 full of fre 
saline solution before disinfecting and must always be tightly closed to prevent leakage of t 
saline from the case and subsequent dehydration of the lenses. 


Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses w 
become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline soluti 
and wait at least one hour before replacing the lenses. Earlier replacement may cause the lenses 
absorb residual fluorescein. 


ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS* (polymaco 
Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of t! 
lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing 
hypotonic lens. If a lens adheres for any reason, apply fresh saline and wait until the lens mo 
freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbow 
halos around lights, or foggy vision, may occur in less than 5% of SOFLENS* (polymacon) Conta 
Lens wearers. If these symptoms occur, the lenses should be removed and profession 
consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these symptor 
occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in 1 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been fou 
elsewhere. The wearers report no subjective symptoms and there is no detectable effect on th 
visual acuity. There have been. approximately 29 cases, and in 10 of these patients the blue ha 
has cleared or is in various stages of regression. 


Neovascularization of the cornea has been observed in some aphakic patients fitted with t 
SOFLENS®(polymacon) Contact Lens, which may require discontinuation of the lens. Medii 
consultation should be obtained in such an instance. 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of le 
replacements and the reasons for those replacements. These studies show that during the first fi 
months of wear, approximately one quarter of the lenses initially dispensed are replaced; ! 
principal reason for these replacements is lens damage. Lenses are more apt to be damaged wt 
new wearers are learning the prescribed handling and care techniques. After the initial four mon 
of wear, the average lens replacement rate has been found to be approximately one lens per wea 
per year. Lens loss, damage and surface deposits were the major Causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply 
SOFLENS®(polymacon) Contact Lenses. For a detailed description of the fitting technique, refer 
the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, Bausch & Lo 
Incorporated, Rochester, N Y. 14602. 

When the lenses are used only for vision correction, there may be a tendency for the patient 
overwear the lenses initially. Therefore, the importance of adhering to the following initial di 
wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 3 l 3 
2 3 l 3 l 3 
3 4 l 4 l 4 
4 4 l 4 l 4 
5 6 l 6 l 4 
6 6 l 6 l 4 
7 8 l 8 
8 8 l 8 
9 8 l 8 
10 10 l balance of the waking hours* 
11 12 l balance of the waking hours* 
12 14 l balance of the waking hours* 


*Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied with a lens care 
and must fully understand all lens care and handling instructions. As with any contact lens, regi 
recall visits are necessary to assure corneal health and wearer compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal sa 
solution. The glass vial is marked with the manufacturing lot number of the lens and the dior 
power (black for plus power lenses; red for minus; gold or white for plano). 


Caution: Federal Law Prohibits Dispensing Without a Prescription 


A BAUSCH & LOMB™ Care Kit is available for lens disinfecting, cleaning, and storage. 


Complete information on lenses and accessory products can be found in the current SOFL 
Fitting Guide, price list, or sales policy. 


SEPTEMBER 1978 


BAUSCH S LOMB 


SOFLENS DIVISION 
Rochester, N.Y. 14602 


Printed in U. 


For ophthalmologists who demand 
medical excellence and clinical > . 
relevance from their books — 


a selection of 
NEW titles from 


"MN Williams © 
27) & Wilkins 


CONTACT LENSES: A Clinical Approach to Fitting. 
Zobert H. Hales, MD, FACS. This one book covers hard, 
soft, therapeutic, gas-permeable, Ocusert, and intraocu- 
ler lenses in a clinically oriented “how-to” approach 
Based on actual office practice. Anatomy, physiology, 
cptics, and lens materials are discussed as they pertain to 
dinical contact lens work and unique clinical flow- 
ciagrams help the practitioner select the proper kinds of 
contact lens and refit lenses. Contact Lenses is the most 
complete book in its field and indispensable in office 
practice. 1978/261 pages/137 illustrations/$24.50 


MICROSURGERY OF THE VITREOUS: Comparisons 
cf Instrumentation, Techniques, and Philosophies. 
Fichard M. Klein, MD, FACS and Herbert M. Katzin, MD, 
FACS. With an unbiased and integrated approach, the 
euthors cover all of the important differences in surgical 
philosophy and instrumentation among the various 
<hools in vitreous surgery. Especially helpful are clinical 
end technical comparisons of all commercially available 
vitrectomy instruments and the consistent format and 
precision of the supporting illustrations. So thorough 
and timely, readers will find information in this volume 
taat is nowhere else in print. 1978/165 pages / 

75 illustrations/$25.00 


ee? 06900€66«604€000900000802000€0000€80008006:0€0002000292060€99€9 "^". 


Flease send me: 

G Hales: Contact Lenses (3850-8) $24.50 

O Klein: Microsurgery of the Vitreous (4654-3) $25.00 

O Kottow: Anterior Segment Fluorescein Angiography 
(4757-4) $37.50 

O Meltzer: Ophthalmic Plastic Surgery (5950-5) $18.95 

O Yannuzzi: The Macula (9322-3) $75.00 





name 





address 





cty state zip 


ANTERIOR SEGMENT FLUORESCEIN ANGIOG- 
RAPHY. MEchael H. Kottow, MD. The first major review of 
current weeld literature (including previously unpub- 
lished reseerch) on this important subject. An cutstand- 
ing collecti#n of illustrations (some full color), solid 
technical information on the best way to perform this 
examinatiea, and a multitude of documented cases offer 
the ophthasmologist a good working knowledge of 
anterior segment angiography. 1978/286 pages. 

710 illustrations (including 6 color)/$37.50 


THE MACULA: A Comprehensive Text and Atlas. 
Lawrence A. Yannuzzi, MD, Kurt A. Gitter, MD, and Howard 
Schatz, MD. Some of the brightest and most talented 
practitioners in the field today present the ophthalmo- 
scopic, diagnostic, and therapeutic aspects of the more 
common maculopathies. There is strong emphasis on 
fluorescein angiography as a key to better understanding 
the pathopt ysiology of macular disease and treatment, 
and as an aad to the clinician in developing a rational 
approach te argon laser photocoagulation. Well- 
organized and highly illustrated. 1979/424 pages! 

405 illustrations (including 30 full-color 

illustrations) /$75.00 


OPHTHAL MIC PLASTIC SURGERY FOR THE GEN- 
ERAL OPHTHALMOLOGIST, Murray A. Meltzr, MD, 
FACS, Designed especially for the general ophthalmolo- 
gist, this is an efficient, no-nonsense handbook of 
procedures -o be employed when dealing with common 
problems associated with surgery of the lids and adnexa. 
The straigh -forward narrative covers the most common 
surgical preolems encountered with blepharoptosis, 
entropion, &tropion, removal of small lid tumor and lid 
reconstruction, etc. Illustrated, easy to follow and use, 
this is an excellent presentation of the modern »ro- 
cedures for various problems that should be within the 
surgical repertory of the general ophthalmologist. 
1979/96 pages/149 illustrations/$18.95 ; 


e*0909927979€$06€99*.09999099 9 *" €* 9 * 9" 9" * 9" 9" * 9? 9" 9 9 €* 9" * 9 9? 9» * 9" 9 9 * * * * 


All orders sert on 20-day approval. Price subject to change 
without notice. Maryland residents please add 596 sales tax. 
TOLL-FREE ELEPHONE ORDERING (9 am-4 pm) 

call 1-800-63£-0672. Maryland residents call collect: 528-4221. 
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card & expiration date 


Williams & Wilkins Dept. 238 P.O. Box 1496 Baltimore, Md. 21203 
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Until now, even © 
. with all the pot 
. decongestants around, 
. you ofily had two 
. Choices. 


Your choice of decongestant has been limited to one with "prescription potency” ora weaker OTC 
counterpart. Either way, your red-eyed patient was faced with the potential of "too much or too little" 
in terms of both effectiveness and comfort. 





















Now, the New Vasoclear potency and effec- 
choice is tiveness. With the highest potency OTC 


naphazoline HCI available, VasoClear reduces 
clear with redness and relieves irritation faster and more 
| effectively than less potent compounds. 
NEW VasoC lear And the unique Lipiden™ polymeric system 


enhances VasoClear contact with ocular surfaces, 
O i 02 y/^ na phazol ine Hi CI de like higher concentration 
with Lipiden polymeric 
system In a recent clinical study of 28 patients 
y VasoClear has been demonstrated 








ao! clinically superior to other OTC and 
STERILE equivalent to prescription decongestants tested 
NDC 0058-2890-15 in relief of palpebral and bulbar erythema and 
edema* 
&> VasoClear rapidly relieves red, uncomfortable 
| a eyes due to allergies, dust, wind, swimming and 
Vaso Clear eye strain. And it provides welcome comfort 


after contact lens removal. 


Eye Drops 


* Data on file, Cooper Vision 
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4 Vaso Cleat 0.5 fl oz (15 ml) 


EYE DROPS i 


Comparative effect on TBUT of selected OTC decongestants * 


» of Baseline 
150% 


140% 


130% 


120% 


110% 


100% 


90% 


Study pertormed by Michael A. Lemp, M.D.; data on file at Cooper Vision 






V Vaso f 
...the potent OTC 
decongestant 


with the comfort 


of the Lipiden’ 
polymeric 


system. 





v V VasoClear 
B Visine 
D Prefrin 
Instilled Time (minutes) 


Reduced side effects with VasoClear. 
The lower concentration of naphazoline in 
VasoClecr reduces the potential for rebound 
irritation associated with higher concentration 
prescription products. And because VasoClear is 
nonviscous, it doesn't blur vision or leave a 
sticky, gu mmy residue on lids. 


NEW VasoClear 









New VasoClear provides patient comiti 
since it does not compromise tear film integrity. - 3 
The unique Lipiden™ polymeric system in A 
VasoClear helps stabilize the aqueous tear 1 
layer. And VasoClear doesn't disrupt TBUT like 1 
other OTC decongestants. E 


Nonbuffered, VasoClear readily adjusts to the pH 
of normal tears since'it does not compete with 
the normal tear buffering system. VosoClear — . 
avoids the discomfort sometimes associated — . 
with decongestants containing buffers such as 
those in Prefrin, Albalon, Degest 2, Naphcon and 
Visine. VasoClear with the Lipiden" polymeric 
system soothes, comforts and lubricates irritated © 
ocular tissues. 


DISRUPTED TEAR FILM 


LIPID 


AQUEOUS” 


MUCIN 


CORNEAL - 
EPITHELIUM 





STABILIZED TEAR FILM 





50 € LIPIDEN POLYMERIC SYSTEM 


VasoClear is more economical for 
patients than are prescription decongestants. 


And the high degree of effectiveness and 


enhanced ocular contact with VasoClear permit à 


patients to get relief with a minimum of instilla- 
tions. One or two drops in each eye two or three” 
times daily is usually all that's required for 
soothing relief. 


The only OTC decongestant with 0.02% 
naphazoline HCI and the unique Lipiden™ 
polymeric system... for optimum effectiveness * 
and maximum patient comfort. 


- 


* Dato am file, Cooper Vision 
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Division of Cooper Vision P.R., Inc. 
San German, Puerto Rico 00753 
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OPENING 
FOR 2ND YEAR 
RESIDENCY 


available July 1979 
in accredited 
Ophthalmology 
University Program. 





Post Office Box 951 
New York, NY 10009 
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FELLOWSHIP IN 
OCULAR VASCULAR DISORDERS 


This position is available from July 
1, 1979 providing wide experience 
in animal experimental studies on 
the subject. The candidate must 
have completed a recognized resi- 
dency in ophthalmology and 
should preferably have had experi- 
ence in animal experimental stud- 
les. 





The University of lowa is an equal 
opportunity employer and affirmative 
action employer. 





Please send applications to: 

Sohan S. Hayreh, M.D., Ph.D. 

Professor, Department of Ophthal- 
mology 

University of lowa 

lowa ity, lowa 52242 U.S.A. 
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in depth studies 
of the health 

care systems of 
Britain and France 


How they operate 

and what they mean 
to users and to people 
who work in them. 


Britains health care system is pre- 
dominantly nationalizec. France of- 
fers its citizens a national health and 
social insurance plan. These compre- 
hensive references cover each system's 
evolution. . .operation. . .application... 

problems...achievements...and  per- 
sonnel. 


The French Health Care System 
(OP-460) costs $3.50; The British 
Health Care System (OP-461), $7.50. 
The set is $10. To order your copies, 
write Order Dept., AMA. 535 N. Dear- 
born St., Chicago, Ill. 60610. 
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OPHTHOCHLOR 
(chloramphenicol! ophthalmic 
solution, USP), 0.5% 


Description 

Ophthochlor Ophthalmic Solution, 0.5%, is a 
sterile, buffered solution containing 0.5% 

(5 mg/ml) of chloramphenicol. Ophthochlor 
contains no preservatives 


Actions 

Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from 
soluble RNA to ribosomes. Studies have shown 
that chloramphenicol is not absorbed in measur- 
able amounts by topical application to the eye 
Development of resistance to chloramphenicol 
can be regarded as minimal for staphylococci 
and many other species of bacteria 


Indications 

Ophthochlor (chloramphenicol ophthalmic 
solution, USP), 0.5%. is indicated for the treat- 
ment of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol-susceptible organisms. Bacte- 
riological studies should be performed to 
determine the causative organisms and their 
sensitivity to chloramphenicol. 


Contraindication 
This product is contraindicated in persons 
sensitive to any of its components. 


Warnings 

Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia. 


Precautions 

The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken. In all except very superficial infections, 
the topical use of chloramphenicol should be 
supplemented by appropriate systemic 
medication 


Adverse Reactions 

Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported. 


Dosage and Administration 

Two drops applied to the affected eye every 
three hours, or more frequently if deemed 
advisable by the prescribing physician. Admin- 
istration should be continued day and night for 
the first 48 hours, after which the interval 
between applications may be increased. Treat- 
ment should be continued for at least 48 hours 
after the eye appears normal. 


How Supplied 

N 0071-3395-11 —15-ml bottles: Ophthochlor 
Ophthalmic Solution, 0.5%, is supplied in plastic 
dropper bottles and contains no preservatives. 
Each milliliter contains 5 mg chloramphenicol in 
a boric acid-sodium borate buffer solution. 
Sodium hydroxide may have been added for 
adjustment of pH. To protect it from light, the 
solution should be dispensed in the carton. This 
product should be stored in a refrigerator until 
dispensed. Discard solution within 21 days from 
date dispensed WA 


PARKE-DAVIS 


PARKE-DAVIS 

Division of Warner-Lambert Company 

Morris Plains, NJ 07950 = PD-JA-2461-1-P(6-78) 
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In infectious 
conjunctivitis or keratitis’ 





OPHTHOCHLOR, 15™ 


(chloramphenicol ophthalmic 
solution, USP),0.5% 





e Effective ophthalmic antibiotic with a broad 
spectrum of activity 

e Asterile buffered solution...isotonic with 
lacrimal fluid 

e Plastic squeeze bottle for ease of 
administration 

Ophthochicr is preservative-free. Therefore, 

the discomtort often associated with preser- 

vatives wiil not be a problem. 

Prolonged o- frequent intermittent use of topical chlor- 
amphenicol should be avoided because of the possibility of 
hypersensitivi&y reactions, including bone marrow 
hypoplasia. 


Also available: Chloromycetin* Ophthalmic Ointment, 1% 
chloramphenicol ophthalmic ointment, USP) 


"When caused by chloramphenicol-susceptible organisms 


Please $ee prescribing information on preceding page. 






THE DEPARTMENT OF OPHTHALMOLOGY 
and 
THE PAGE AND WILLIAM BLACK 
, POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


Announce a Postgraduate Course 


INDIRECT OPHTHALMOSCOPY AND 
PERIPHERAL RETINAL DISORDERS 


* Under the Direction of 
KEITH M. ZINN, M.D., F.A.C.S. 


May 11, 12, 1979—(2 Sessions) 
Friday, 9:00 AM to 5:00 PM— 
Saturday, 8:30 AM to 1:00 PM 


FEE: $100. 
This course will be given at Mount Sinai Medical Center, 
New York City, New York. 







































APPLY TO: Director, The Page and William Black Post- 
Graduate School of Medicine, Mount Sinai School of 
Medicine, One Gustave L. Levy Place, New York, New York 
10029. Tel.: (212) 650-6737. 












MEDICATION TRAY BY 
DIVERSATRONICS, INC. 


This ultra-high quality, nearly indestructable medica- 
tion tray will serve you like an extra hand. It offers you 
the most efficient and spacially economic way to 
organize your medications (size 4" wide by 112” long) 


and is designed to hold all brands of ophthalmic medica- 


tions. It includes a plastic fluorescein strip holder. 
The tray is of heavy guage aluminum, can easily be 
immersed for sterilization and its non-slip rubber feet 
- prevent scratching surfaces. 
> It comes in brushed alloy finish and a wall mounting 
bracket is also available. 
No examination area is complete 
without at least one 


ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. 


590 
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NEURO-OPHTHALMOLOGIST WANTED 


Louisiana State University Department of 
Ophthalmology has an opening on its full time 
faculty for a neuro-ophthalmologist. For further 
information contact: 


Herbert E. Kaufman, M.D. 
Professor of Ophthalmology and 
Pharmacology 
Director, L.S.U. Eye Center 
136 South Roman Street 
New Orleans, La. 70112 


Equal Opportunity Employer 




















E ~ diversatronics | 
456 Parkway, Broomall, Pa. 19008 
(215) 356-3995 


| 


Please send me 
trays at $23.95 each 


Please send me 
mounting brackets at $2.00 each 











Enclosed is my check for Please bill me 
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Signet. uality — 
HyperAspheric 
Aphakic Lens. 
Keeps Them Looking 
High,Wide & 
Handsome! 


Tunnel vision and unattractive ‘fried egg’ look eliminated! 


Signet's HyperAspheric aphakic lens significantly other full field aphakic lenses. And its standard 
increases the post-cataract patient's peripheral flat-top 22 x 15 segment provides a larger 
vision and dramatically improves the patient's reading field. Also, the thin lens design reduces 
cosmetic appearance when compared with image magnification. 
old-style lenticular lenses. The patient will also Signet's industry leadership in the development 
experience a greater sense of freedom and and production of the HyperAspheric lens and 
well-being because of the increased visual field. its other quality hard resin lenses keeps both you 
In addition, the HyperAspheric lens’ progressive and the patient looking good. Specify 
asphericity and many more smooth transition | HyperAspheri^M for all aphakic prescriptions. It 
zones eliminate distortion experienced with makes a big diference! 


Signet Optical Comporation 


Signet Optical Corporation, 4740 Ruffner Street, San Diego, California 92111 - (714) 292-0833 
Please rush me the following materials: 


[ ] More information about the HyperAspheric Lens. [_] HyperAspher:c Over-refraction Guide. 


LJ HyperAspheric Fitting Guide [] HyperAspheric Information Brozhures for the Patient. 
Please Check: 


ame C] M.D. 


C] o.D. 


~~ L]] Optician 
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DECEMBER 26, 1979 TO JANUARY 1980 
CERROMAR HOTEL PUERTO RICO 
UNIVERSITY OF PUERTO RICO-MERCY HOSPITAL 


APHAKIA 


REHABILITATION OF THE CATARACT PATIENT 
APHAKIC GLASSES-EXTENDED WEAR CONTACT LENSES 
ps INTRAO£ULAR LENSES 


The symposium will be organized to bring together acknowl- 
edged authorities in thé three deciplines of aphakia 
rehabilitation. Controversial topics will be explored together 
with recognized techniques to determine the safe method 
for treating the cataract patient. 


Free papers related to the three topics are invited. 


This course is approved for Credit hours towards Category 1 
of the AMA Physicians Recognition Award. 
Registration Fee $175.00 
For information write Stuart Haman 

333 St. Paul's Place 

Baltimore, Maryland 21202 
Interested parties are advised to make travel arrangements 
immediately to Puerto Rico at the hotel of their choice 
because of travel difficulties at that time of year either on 
their own or through 


Travel Whirl Inc. 
1301 York Rd, 
herville, Maryland 21208 
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SYMPOSIUM ON ORBITAL DISORDERS 
SPONSORED BY 
THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
AND THE 
INTERNATIONAL ORBITAL SOCIETY, INC. 
MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 
MAY 16, 1979 





FRANCE 

YVAN ABITBOL, M.D. 

JEAN JACQUES ARON, M.D. 

DANIELLE ARON-ROSA, M.D. 

JACQUELINE VIGNAUD, M.D. ALBERT MESSINA, M.D. 
SADEK K. HILAL, M.D. 


ENGLAND F. A. JAKOBIEC, M.D. 
G. A. S. LLOYD, M.D. IRA JONES, M.D. 
JOHN WRIGHT, M.D. BERNARD KRONENBERG, M.D. 
GERHART SCHWARZ, M.D. 
HOLLAND BYRON C. SMITH, M.D. 
PROF. G. M. BLEEKER JOHN T. SIMONTON, M.D. 
LEO KOORNNEEF, M.D. STEPHEN TROKEL, M.D. 
HARRY J. F. PEETERS, M.D. 
P. A. GILLISSEN, M.D. 


Registration fee: $100.00 (Luncheon included). If taken in conjunction 
with the Fifty-Second Annual New York Eye and Ear Infirmary Clinical 
Conference, May 17-18, 1979: $200.00 Residents: $50.00, with Clinical 
Conference: $75.00 


AMA-CME Credits, Category 1: 8 
For registration and further information, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 


310 East Fourteenth Street 
New York, New York 10003 


U. S. A. 
ALSTON CALLAHAN, M.D. 

D. JACKSON COLEMAN, M.D. 
FREDERICK C. BLODI, M.D. 
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^h i3 » More potent than pilocarpine 
grt duration of action 
— than pilocarpine (8 hours)* 


‘The Conservative Replacement 
Afer Pilocarpine 

When pilocarpine no longer main- 
tains IOP, regain conservative con- 
trel with Isopto Carbachol 3%. 
More potent than pilocarpine, it can 
provide conservative control with- 
out the patient problems associated 
with more potent miotics. 


For Conservative Control 

of Diurnal Variation 

One drop of Isopto Carbachol 3% 
keeps IOP down for a full 8 hours*. 
Acministered at bedtime, Isopto 
Carbachol 3% keeps IOP under con- 
servative control during the early 
morning hours. 


A Conservative Solution 
to Pilocarpine Sensitivity 


* Drance, S. M. and Flindall, R.J.: Canad. J. of Oph. 1: 

Nw» 4:292-296, Oct. 1966 

Available In: 3496 12% Pa% 3% 
15m] 30ml 


v el ‘Tsopto Carbachol 
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ISOPT?* CZRBACHOL (carbachol - 
SterilesOphssalmic Solution Copyright © Alcon Laboratories Ine 1978 
DESCREPTI *N. A sterile ophthalmic solution Each m! contains Active Carbachol 0.75%, 15%, 2 2596, or 3 )%. Preservative Benzalkonium Chloride 0 005% Vehicle =~ 
Hydroxypramy! Methyiceliuiose 10% Inactive Boric Add, Sos um Chlonde, Sodium Borate. Purified Wate 
SONS CATIONS Miotics are contraindicated where constriction is undesirable such as acute iritis, and in those persons showing hypersensitivity 10 any camgoonent of 

s prepareson E 


WARNINGS: Carbacho! should be used with caution in the presence of cornea! abrasion to avoid excessive penetr ation which can produce Systemic toxicity, and in parents with 
acute cardic= failure, bronchial asthma active peptic ulcer. hyperthyro ^r gastrointestinal spasm, urinary tract obstruction. an d Parkinson s disease As wills miotics 
retina tean nent has been reported when miotics are used in certain susceptible individuals. The causal relationship has not been established 

PRECAUTIGNS Avoid over dosage 

AD VE SE FACTIONS: This preparation is capable o! producing systemic symptoms of a cholinesterase ir nibitor even when Ine epithelium is intact Ocular Transient ciliary 
and conjurival -— ion headache, and ciliary spasm with resultant temporary decrease of visual acuity may occur Systemic Salivation syncope, cardiac errythmia 
gastromtes al cramping. vomiting ashma, and diarrhea may occur 

DOSAGE AMID A OMINIST RATION instil! two crops topically the eye(s) up to four times daiy 


ALCO 4 LABORATORIES, INC., FORT WORTH, TX 76101 
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Red to 
Prefrin 
white... 


almost as 
quick as 
a wink. 


Prefrin™ can quickly put the “white” 
back into your patients' red eyes. But 
of course, that's not all that counts. Your 
patients also want relief from the irri- 
tation. They want to look and feel better, 
too. With fast-acting Prefrin, they can 
get all that. 


Many of today’s patients are very active. 
They love the outdoors — swimming, 
backpacking, skiing, tennis — but they 
are constantly abused by pool chlorine, 
sun, smog, or dust. Soothing, comfort- 
ing Prefrin gets rid of redness quickly. 

In addition, your contact lens wearers 
can find relief from overwear and 

tired eyes. 

And Prefrin contains unique Liquifilm? 
(polyvinyl alcohol 1.4%), a lubricating 
vehicle that puts the “wet” back into 
their eyes. 


Recommend Prefrin™ Liquifilm® for 
your patients’ red-eye relief. 


Prefrin 


AlleRGAN Pharmaceuticals, Inc., 
© Irvine, California 92713 
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Y Ibe needle 
à for ophthalmic 
N surgery. 


The Alcon Needle’s superb cutting surface 
extends to the widest portion of the needle to 
minimize tissue drag and trauma. It retains 
sharpness pass after pass and is available in a 
variety of specialized designs. To protect and 
simplify handling of the fine needle and suture, 
the Alcon Needle is packaged in our remark- 
able ASSIST O.R. ™ PAK. 
Your Alcon representative can show you still 
other reasons why the Alcon Needle is 
tbe ncedle for ophthalmic surgery. 


Alcon Surgical 


Surgical Products Division 
Alcon Laboratories, Inc. 
P.O. Box 1959 
Fort Worth, Texas 76101 
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More than — 
3 out of 4 patients 
reported less sting* 


New Naphcon-A™ helps you with  - 
the two things that concern you about. 
topical antihistangine/decongestants. We >. 
set out to take thd sting out...and double ` 

blind tests* verify that Naphcon-A does just 
that. And, then we addressed ourselves to the 
need for decongestant activity. Lower concentra- 
tion of naphazoline reduces potential for rebound . - 
congestion associated with higher concentration  - 
products. We found that we could achieve an optimal  - 
level of therapeutic effectiveness with a minimum . - 
level of drug concentration. What happens with — 
Naphcon-A are the things you expect from an antihis- 
tamine/decongestant: soothing the eye, calming itching ` 
and reduction of ocular congestion, relief from the 
symptoms of allergic conjunctivitis. So. if you are looking 
for a comfortable, antihistamine/decongestant, you will be 


happy to know about new Naphcon-A. ~ 
*Alcon Double Blind Studies — Protocol No. 72-2-04 
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INDICATIONS: Based on a review of a related combination of drugs by 
the National Academy of Sciences-National Research Council and/or other in- 
formation, FDA has c!sssified the indications as follows: “Possibly” effective: For 


relief of ocular irritation and/or congestion or for the treatment of allergic, inflam- 
matory, or infectious acular conditions. Final classification of the less-than-effec- 





ü. d 
s tive indication requires further investigations Ss 
Contrairdicated in narrow angle glaucoma and hypersensitivity. Use with caution in a 
elderly with cardiovascular disease, arrhythmias, hypertension, diabetes, diabetic keto- ah 
acidosis Avoid contamination of dropper tip. The following acverse reactions may occur 1 


pupillary dilation, increase in IOP, systemic effects; i.e. hypertension, cardiac irregular- 
ities and hyperglycemia. 





TM 
New Naphcon-A 
(Naphazoline hydrochloride and pheniramine maleate) 
The first comfertable 


antihistamine/decongestant 
combination. 
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New eyepseces with 
diopter lack 


If you have-had to tape the 
eyepieces of your operation 
microscope so they couldn't 
be turned and the diopter 
setting chenged, you'll like 
the converience of the 

new diopterlock. It locks in 
your correction (+8) until you 
want to chamge it. Your 
microscap>will look better 
and be easier to keep clean. 
The exchange takes seconds. 


Take the tape off your Zeiss 


Reversible 
rubber eyecups e 


Thdgreat name in optics. ' 


For the surgeon who must 
wear glasses, the rubber eye- 
cups can be folded back to ' 
give him the same full field 

of view as the non-eyeglass 
wearer. They also serve as 
darkshields against surround- 
ing illumination, and protect 
your lenses against scratching. 
Send in the coupon today 

for full details and the name 
of your Zeiss dealer. 


West Germany 





Carl Zeiss. Inc., 444 5th Avenue, New York, N. Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 





PDC: 
UM ace 


San Franciszo, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or cal! (416) 449-4660. 
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Carl Zeiss, Inc. MED o 
444 Fifth Avenue P 





New York, N.Y 10018 


lm inte ested in new eyepieces for my Zeiss 
operation microscope. 
L Please have a dealer contact me 
[ ] Please send prices on: 
[]1toz. 125x: 16x [20x 


Name 

Institution 

Address 

City State Zip 
Phone 
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60 new degrees of comfort 


Inclinable 3inocular Tube 


Now any Zeiss Operation Micro- 
scope can nave the proven 
features of both straight and 
inclined binocular tubes. And 

the microsurgeon can reap the 
great benefit of being able 

to adjust the tube through 60 

to any angle thats most com- 
fortable for nim, depending 

on the procedure he's conducting. 


The great name in optics. 


Shorter working distance 


At the 60° inclination, the dis- 
tance between eyepieces and the 
operating field is 35mm shorter 
than that with 45° tubes. Many 
surgeons have found this shorter 
working distance a particularly 
desirable feature. The Inclinable 
Binocular Tube fits all Zeiss 


Operation Microscopes, new and old. West Germany 


Nationwide service. 






Carl Zeiss, Inc., 444 5th Avenue, New York, N. Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Dom Mills, Ontario, M3B 2S6. Or call (416) 44 
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For clearer 
examination: 
— Halogen 
— illumination 
— is whiter 
and brighter. 


But not hotter. In fact our unique heat- 
reflecting illumination system means 
less discomfort for your patient, and a 
cooler lamp housing. 

The Exeter indirec: ophthalmoscope 
incorporates a fundamental advance 
in illumination techniques. The halogen 
lamp emits a whiter light (unlike the 
yellow of incandescents) and stays 

2 brighter much longer. Dichroic filters 

E above and below the lamp let max- 

: imum visible light travel toward the 
subject, at the same time reflecting 
most heat rays backwards out of 
the housing. 


There are many other features, too: 
The optics presen: an exceptionally 
wide field of view with excellent 
stereopsis; convenient controls adjust 
for height and mirror angle; and the 
entire assembly is comfortable and 
light. Options include red-free and 
Cobalt filters, a double teaching mirror, 
and a scleral depressor. 


Please use the coupon below to find 
out more about this new and improved 
indirect ophthalmoscope, available 
only from Mentor Division of Codman, 
Randolph, Mass. C2368. Or call toll 
free 800-225-0462. 
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The diagnostic center 
that follows your rounds... 


Rack For 
Patient Charts 


Tonometer 


Medication Tray 
and Storage 





Slit Lamp 


Direct 
Ophthalmoscope 


Transilluminator 


Indirect 
Ophthalmoscope 


Accessory Drawer 





then locks up. 


Have you ever been on rounds and needed an instru- 
ment that wasn't at your fingertips? Or been forced 
to postpone seeing a bedridden patient, because 
you didn't have the proper equipment immediately 
available? 


No longer. 


Now you have the Baylor Cart, an examination room on 
wheels, that carries whatever you need—wherever you 
need it. And locks securely when you're done. 


The Baylor holds all of the instrumentation the 
ophthalmologist needs for his examinations, in the 
emergency room—or at bedside. Many hospitals will 
find that the Baylor Cart replaces an ophthalmic ex- 
amining room. 


AS a special feature, all the instruments are automati- 
cally activated as they are lifted for use, and all instru- 
ments are rFeostat controlled. 


Convenience, Completeness and Security—The Baylor 
Cart. Call toll-free, or write for more information today. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia * New York * Boston * Los Angeles + Chicago * Houston « Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA eC € 
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Albalon-A 


(naphazoline ACI 0.05%, | 
antazoline phosphate 0.5%) 


Blossoming 
Allergic 
Conjunctivitis’ 
It’s the one thing she doesn’t want to blossom 


in her greenhouse. You can help stifle allergic 
conjunctivitis with Albalon-A. 











Relieves itching as it whitens eyes 


The widely accepted decongestant in Albalon® 
(naphazoline HC!) plus the antihistamine, antaz- 
oline phosphate, combine in Albalon-A to calm 
the itch that often accompanies allergic conjunc- 
tivitis and at the same time, decongest and 
whiten engorged ocular tissues. 


Soothes irritation with Liquifilm® 

Further, Albalon-A is the only decongestant- 
antihistamine combination in the soothing 
artificial tear vehicle Liquifilm® (polyvinyl alco- 
hol 1.4%). Less irritation. More comfort. Many 
more bouquets. 


Try Albalon-A 


Your next patients with blossoming allergic 
conjunctivitis will thank you. 





Albalon-A™ Liquifilm® CONTRAINDICATIONS: Hypersensitivity to 
sterile ophthalmic solution one or more of the components of this prepa- 

ration. WARNING: Do not use in presence 
CONTAINS: of narrow-angle glaucoma PRECAUTIONS: 
naphazoline HCI 0.05%, antazolire phosphate This preparation should be used only with cau- 
0.5%, with Liquifilm (polyvinyl alcohol) 1.4%. tion in the presence of hypertension, cardiac 


irregularities or hypergiycemia (diabetes). 
ADVERSE REACTIONS: The following adverse 


“INDICATIONS: Based on a review of a reactions may occur: pupillary dilation, increase 
| related combination of drugs by the in intraocular pressure, systemic effects due to 
National Academy of Sciences— National absorption (i.e., hypertension, cardiac irregu- 
Research Council and/or other informa- larities, hyperglycemia). 
tion, FDA has classified the imdications d 
as follows: 


"Possibly" effective: For relief of ocular 
irritation and/or congestion cr for the 








treatment of allergic, inflammatory, or B 
infectious ocular conditions. Final clas- 
sification cf the less-than-effective indica- ll 
| tion requires further investigation. (GEN meon: p 
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PRESBYTERIAN HOSPITAL OF PACIFIC MEDICAL CENTER 
ANNUAL POSTGRADUATE CONFERENCE 


June 14, 15, 16, 1979 
Golden Gateway Holiday Inn (Free Parking) 
San Francisco 


( HIGHLIGHTS OF 
E. MODERN 
OPHTHALMOLOGY 


Cataract surgery: new techniques; intraocular lenses 

Diagnosis and treatment of macular disease 

Ophthalmic endoscopy 

Glaucoma: new methods in diagnosis and treatment 

Advances in the treatment of ocular infection 

Up-to-date information on fluorescein, vitreous surgery, and malpractice 
New and rediscovered techniques in strabismus 

Modern treatment of corneal disease 

Cryosurgery for lid problems 

Plastic surgery: new techniques 


FACULTY 

Gilbert W. Cleasby, M.D., Chairman John L. Norris, M.D. 
Jerome W. Bettman, M.D. Alan B. Scott, M.D. 

John C. Cavender, M.D. Bruce E. Spivey, M.D. 

Byron H. Demorest, M.D. Robert L. Stamper, M.D. 
Wayne E. Fung, M.D. William B. Stewart, M.D. 
Kenneth J. Hoffer, M.D. David W. Vastine, M.D. 
Leonard J. Martin, M.D. Robert G. Webster, Jr., M.D. 





Category A credit for the American Medical Association Physician Recognition Award and the 
California Medical Association Physician Certification Program in Continuing Medical 
Education. (16 hours credit) 
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O Highlights of Modern Ophthalmology (fee $225.00) 
[] Residents and Fellows (fee $100.00) 
June 14-16, 1979 


Name 
M.D. 
Name ! 
(As you wish it on your badge) 
Address 
Number Street 
City State Zip Code 


Check made payable to PACIFIC MEDICAL CENTER should accompany this application to: 
Continuing Education 
e Pacific Medical Center 
P.O. Box 7999 
San Francisco, CA 94120 


Take Precise | 
Measurements 
in Microsurgery . 





The Terry Keratometer 
. . the first Quantitative Surgical Keratometer 
With modular modifications to your Zeiss OPMI 6 or OPMI 6S, 
you, the surgeon, will now have the control 


necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 


An innovative approach te the elimination 
of corneal astigmatism. 


For more details and course information, write: 


$9 nH Obl] |e dcoxroration 


P.O. BOX 3680/FULLERTON/ CALIFORNIA 92634 e (714) 628-3318 
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VERSATILE: A single instrument 
records both the EOG and the ERG. 

In ERG mode, switch-selectable 
recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
expands system capability to include 
visual evoked responses (VERs) and 
low-level ERGs (eg., with eyelid rather 
than contact lens electrodes). Both 
ERG /EOG and averager are available 
in either single- or dual-channel 
versions. Also available is a complete 
selection of accessory mstrumentation, 
including stimulators, electrodes, and 
monitor oscilloscope. 


OS STIM 


eT O H: In'O--. 


. TEST SYSTEM 


ACCURATE: ERG and VER responses 
are stored in digital memory to achieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls allow technical personnel to 
obtain high-quality records with 
minimal training. All responses are 
plotted at relatively slow paper speed 
to create compact records. Repeated 
activation of playback switch makes 
multiple copies of stored ERG or VER 
waveforms for teaching, reporting and 
multiple filing. 


VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 


OD STIM 


OCCIP BAT: HA 


ke A AN NUT 


ec 


FLASH 


1. ERG fromenormal dark-adapted 
eye. Above: "Normal" mode; Below: 
"OSC" mode, gain increased. In 
“OSC” mode the response is filtered 
to emphasize the oscillatory 
potential. 


2. Visual evoked responses 
recorded from right and left occiputs 
(dual channel system). The patient 
has an optic chiasm lesion. 


+ 10 uv 


! 
FLASH 


averaged. 


3. ERG recorded from lower eyelid 
with averaging. "N"s at left of traces 
indicate the number of responses 


OU ER > Hig e 
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BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase of a 
complete ERG system, trained 

Life- Tech medical instrumentation 
specialists will provide on-site 
installation and operator instruction. 

All Life- Tech instruments are backed 
by a nationwide service center network 
supported by a comprehensive factory 
service department. 


For additional information, call or 
write: 


Life-Tech 
Instruments, Inc. 


BOX 36221- HOUSTON. TEXAS 77036 - (713) 783-6490 
NORMAL 


RETINITIS PIGMENTOSA 


[Eee 
O $50 100 150 200 
MSEC 





4. Above: normal EOG with 
light-peak /dark-trough ratio of 2.4. 
Below: abnormal EOG in retinitis 
pigmentosa with light-peak | dark- 
trough ratio of 1.0. (EOG mode, 0.5 


mm chart speed). * 


The Shearing " 
Lens by 
lolab Corporation 


Since Ridley, the implanting 
extracapsular surgeon has 
looked far a posterior chamber 
lens of qudlity with the 
following features: 


L Lightweight (1.9 mg. in 
aqueous) 


HI dU CHUTE Device Limited 


as te Mee firs wiry | Loo 


C Easy centration (utilizes a For more irformation please 
light equal spring actions call Physicians Dispensing 
Corporation: 
LJ Good fixation (uses poly- Toll Free: 800 854-1761 
propylene loop material) Toll Free in California 
800 472-7770, 800 472-7813 
L Unrestricted pupillarysmove- Telephone: 714 594-2625 
ment (has no prepupillary loops 
or staves) 


C] Singular plane construction 
C] Experience with reported 
complications and their 


management (available on CORPORATION 
request*) 


Model 101 


*“A Practical Posterior Chamber Lans”, 


Steven P. Shearing, M.D., Las Vegas 


“Posterior Chamber Pseudophaka’, 


Donald L. Praeger, M.D., New York. 


Contact and intraocular Medical Journal, Distributed by Physicians Dispensing 
Mo! A Air 2 uo nn IEEE YS. 1979 fik cK) rat Ta Affi iata nf Lnd h Arr ^ 


"252721. 











ZERO IN 


on metallic fragments 
IHE KEELER FOREIGN BODY LOCATOR 


Now you have available unequalled capability for quick and € BATTERY OPERATED—Rechargeable nickel-cadmium bat- 
certain detection of metallic foreign bodies, plus instant teries eliminate electrical hazards and ensure complete 





identification of fragments as ferrous or non-ferrous. portability. 

By pinpointing particles a fraction of a millimeter in size, € REDUCED IRRADIATION—Long and short range probes 

the Keeler /Roper-Hall Metal Foreign Body Locator will locate fragments, and confirm their removal—without radia- 

often spare both you and your patients the ordeal of exten- tion—eliminating the need for a second pre-operative and 

sive, and often disfiguring, exploratory surgery. Ophthal- a post-operative X-ray, thus reducing the amount of irradia- 

mologists will find the discrimination of ferrous and non- tion your patients are subjected to. 

ferrous bodies particularly useful, immediately determining @ THREE PROBES—Different probe configurations allow use 

if removal with an eye magnet is feasible. ina | fields of surgery. 

€ NO TUNING—Self-Stabilizing Circuitry automatically ad- € AUDIO AND VISUAL INDICATORS—A continuous tone is 
justs to environmental factors — eliminating the compli- ^ emitted for magnetic foreign bodies and a beeping tone for 
cated tuning of previous machines. non-magnetic—rising in pitch as the body is approached— 

\ anc a meter on the console panel visually displays the 


probe s proximity to the foreign body. 







metal lersign body lovoter The Keeler Metal Foreign Body Locator. A significant advan- 
tage in diagnosis: an important preliminary to surgery. Call 
toll free for details 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
e Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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The Better to See With... 


during vitreous and retinal surgery 





ORicFards Manufacturing Co., Inc. 1979 
All Rights Reservec 


The Modified Charles'Irrigating 
Fundus Contact Lens 


Useful during trans plana vitr2ous surgery, the irrigating fundus contact 
lens provides a fluid meniscus to help compensate for corneal irregu- 
larities or lack of proper post ioning of the contact lens on the cornea. 


The Modified Charles Fundus Contact Lens has a smaller outside 
diameter and has no rim... so it is less likely to interfere with the 
bimanual instruments. Lack of a metal rim also eliminates.the danger 
of short circuiting the 2 insteiments when bipolar bimanua! diathermy 
is used. The angulated vertical shaft clears the lids, making possible 

a more comfortable hand position for the assistant holding the lens. - 


Ask your Richards representative about the Modified Charles Irrigating 
Fundus Contact Lens. 


*Steve Charles, M.D., Memphis, Tennessee 


® 
RICHARDS 


Memphis. Tennessee 38116, U S. A. 


R 

































F.1.C.S. 


Suite 800, Houston, Texas 77030. 


ELEVENTH CORNEAL 
RESEARCH CONFERENCE 
BOSTON 
MASSACHUSETTS 


SEPTEMBER 28-29, 1979 


SPONSORED BY THE EYE RESEARCH INSTITUTE 
OF RETINA FOUNDATION AND THE MASSACHUSETTS 
EYE -AND EAR INFIRMARY 


Registration and payment of the $40.00 registration 
fee in advance is necessary for each participant. 
Please make checks payable to the “Retina Founda- 
tion” and remit by August 15, 1979. Those wishing to 
present papers should submit a 150-word abstract by 
June 15, 1979 to: 


Richard A. Thoft, MD. 
Retina Foundation 
20 Staniford Street 
Boston, Massachusetts 02114 


ANNOUNCEMENT 
CALL FOR NOMINATIONS 


1979 Retina Research Award of Merit 


The Retina Research Foundation, Houston, Texas, announces a call for nominations for the 1979 
AWARD OF MERIT IN RETINA RESEARCH, to recognize a vision scientist whose work represents 
(a) single outstanding achievement in basic retina research or (b) a potentially significant contribution 
to new basic knowledge about the retina, its role in the visual process, and/or vitreoretinal diseases 
and disorders. President and Scientific Director of the Foundation is Alice McPherson, M.D., F.A.C.S., 


Award: $30,000 (which includes a $1,000 honorarium). 
Eligibility : All vision scientists whose research is primarily directed to the retina. 


Nomination Procedure: The following must be submitted: (1) letter of nomination including brief 
statement supporting nominee; (2) brief summary of nominee's achievement or contributions to 
retina research, plus 3 (maximum) published reprints that best substantiate the work for which 
he/she is being nominated; and (3) nominee's curriculum vitae including complete bibliography. 


Mail completed nominations to: Alice McPherson, M.D., Retina Research Foundation, 6436 Fannin, 


Deadline: Nominations must be postmarked no later than June 30, 1979. 


Selection and Presentation: The recipient will be selected by a committee of nationally prominent 
vision scientists and retina specialists appointed by the Foundation. Presentation of the 1979 Award 
is scheduled in conjunction with the Retina Society's Annual Meeting in Sea Island, Georgia, 
September 1979. The award recipient will be the named 'ecturer for the Charles L. Schepens 
Lecture, which is featured in the Retina Society program. 


HR RETINA RESEARCH FOUNDATION, HOUSTON, TEXAS 


THE LACRIMAL SYSTEM 
DIAGNOSIS AND THERAPY 
SPONSORED BY 
THE POST-GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
MAY 7, 1979 


EMBRYOLOGY ANATOMY 
SECRETORY/EXCRETORY THERAPEUTICS 
MEDICAL and SURGICAL DIAGNOSIS 
RADIOLOGICAL TECHNIQUES 


Faculty: Hampson A. Sisler, M.D., Course Director; Drs. Byron C. 
Smith; William Cooper; Ira Jones; Harold Kirshner; Alvin Brackup; 
and Gerhart Schwarz. 


AMA-CME Credits, Category 1: 8 


Fee: $75.00 


For Registration and additional information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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It's this simple 


1. One-Step Lens Selection — Just determine 
the required power, then select the 
appropriate lens diameter and thickness. 


2. Two Thicknesses to Choose From — Only 
Bausch & Lomb offers the Ultra-Thin series 
with a .07mm center thickness which helps 
provide for better comfort and greater 
oxygen transmission. And the standard 
series for easier handling. 


3. Three Basic Diameters to Fit Most 
Patients 
e For small corneas, choose a 12.5mm 
series, either Ultra-Thin U or standard F. 
e For medium corneas, choose a 13.5mm 
series, either the U3 or B3. 
e For large corneas, choose a 14. 5mm 


series, either U4 or B4. 
First Fit is Our Fastest, Easiest and Most 
Effective Way to Fit 


Fast: For most patients the first lens you select 
will be the lens you dispense. 


Easy: First Fit is easy to understand and easy 
to use. 


Effective: Fit nearly every patient. In clinical 
studies, 93% of qualified patients were filed makes fitting 


using the First Fit System.“ SOFLENS* (polyma: 
The New 14.5mm Series Offers Better Contact Lenses 


Coverage For the Patient Who Needs a ; 

Larger Lons as simple as...1, 2, 
With their increased diameters and larger 

optical zones, the B4 and U4 provide full corneal 

coverage for a wider range of patients. The 

end result helps to provide better visual acuity 

and corneal health. Both 14 5mm series are 

available to -9.00D, and will cost no more 

than our other minus lens series. 


Not a Simplistic "One-Size-Fits-AII" 
Approach 

First Fit offers you a choice of two thicknesses 
and three diameters to meet your full range 
of practice needs. Once you've tried First Fit 
in conjunction with the new 14.5mm, you'll 
discover for yourself that it is a faster, easier 
and more effective way to fit more patients 
than ever before. 


Bausch & Lomb SOFLENS® (polymacon) Contact Lenses 


*Data on file at Bausch & Lomb 
See full prescribing information which follows on last page 
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BAUSCH 
& LOMB 
SOFLENS 


(polymacon) 
Contact Lenses 


VISION CORRECTION USE 


DESCRIPTION: The SOFLENS* (polymacon) Contact Lens is a hemispherical fiexible shell which 
covers the cornea and may cover a portion of the adjacent sclera. It consists of 61.4% poly 
(2-hydroxy-ethyl methacrylate) and 38.6% water by weight when immersed in normal saline. The 
ces has a refractive index of 1.43 and the lens has a visible light transmittance of more than 


ACTIONS: in its hydrated state a SOFLENS®(polymacon) Contact Lens is soft and pliable. When 
placed on the human cornea, the hydrated SOFLENS® (polymacon)Contac: Lens acts as a 
retracting medium to compensate spherical ametropias. 


INDICATIONS: SOFLENS* (polymacon) Contact Lenses are indicated for vision correction use in 
persons with non-diseased eyes and in aphakia. 


CONTRAINDICATIONS: SOFLENS* (polymacon) Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segment of the eye with 
the exception of ametropia and aphakia. 


WARNINGS: Abrasions and Infections—If a lens becomes less comfortable tham it was when first 
placed on the wearer's cornea, the lens should be removed immediately and the wearer's eye and 
the lens examined for the possible presence of a foreign body. If any eye abcasion, ulceration, 
irritation or infection is present, or any abnormal eye condition is observed concurrent with lens 
wear, the lens should be removed immediately and a physician consulted 

Infectious corneal ulcers have been reported, usually associated with famure to follow the 
recommended procedures for care of the lenses. 


Aphakic Patients —Aphakic patients should not be fitted with SOFLENS®(pciymacon) Contact 
Lenses during the postoperative period until, in the opinion of the surgeon, the eye has healed 
completely. 


Lens Sanitation and Handling - Persons who require only vision correction and-who would not, or 
could not, adhere to the recommended daily sanitary care of SOFLENS®(pelymacon) Contact 
Lenses or who are unable to place and remove the lenses should not be providedwith them. Failure 
to follow handling and sanitation instructions could lead to serious eye infections which might 
result in corneal ulcers. 

Malfunction and rusting of the metal interior of the BAUSCH & LOMB™ Disinfecting Unit 
(ASEPTOR®) as well as discoloration and cracking of the lens case has been reported after varying 
periods of use. If such occurs, appropriate replacement is indicated to avoid interference with the 
disinfection procedure. Keep the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) clean and dry 
at all times. 


Medicants and Eye Drops—When the lenses are used by persons requiring only wision correction no 
ophthalmic solutions or medicants, including conventional (hard) contact lens solutions and eye 
drops, except BAUSCH & LOMB™ Lens Lubricant, should be used by SOFLENS” (polymacon) 
Contact Lens wearers prior to placement, or while the lens is in place, on the eye Also, no solutions, 
including conventional (hard) contact lens solutions other than daily cleaner, less lubricant, saline, 
and the solution made from the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets are to be 
used on a SOFLENS* (polymacon) Contact Lens when the lens is off the eye. 


Wearing Restrictions - SOFLENS&9 (polymacon) Contact Lenses when used only for vision 
correction should be removed before sleeping or swimming and in the presence of noxious and 
irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting factors to the 
wearing of soft contact lenses. 


PRECAUTIONS: Storage— SOFLENS* (pclymacon) Contact Lenses must be stared ONLY in saline 
solution. If left exposed to air, the lenses will dehydrate, become brittle, and break readily. If a lens 
dehydrates, it should be resoaked in saline solution until it returns to its soft. pliable state which 
may take as long as forty minutes. 

Fresh saline solution must be used DAILY for cleaning, storing, and disinfection of lenses. The 
carrying case must be emptied and refilled with fresh saline solution just betore disinfecting the 
lenses. 

If using BAUSCH & LOMB!M Salt Tablets to make saline solution, the solution MUST BE 
PREPARED FRESH DAILY. As this saline is not aseptic, it should not be used to clean a lens that is to 
be replaced immediately on the eye, nor should this solution ever be placed in the eye. If the 
patient wishes to remove a lens, clean it, or wet it and replace it on the eye: the solution in the 
carrying case should be used, as it will have been disinfected, or Preserved Saline Solution may be 
used. 


Hygiene- Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye 
irritation may result. If hair spray is used while the lenses are being worn, the eyes must be kept 
closed until the hair spray has settled. 


Handling —A SOFLENS®(polymacon) Contact Lens may be damaged by nicking or tearing if care is 
not exercised during placement on or removal from the eye, replacing or removing it from the 
carrying case or in the cleaning process. Lenses must be placed very carefully in the carrying case 
to avoid damaging the edges of the lenses. 


Disinfecting—Fresh saline solution must be used DAILY for cleaning, storing and disinfection of 
lenses. If using BAUSCH & LOMB™ Salt Tablets to make saline solution, the solution MUST BE 
PREPARED FRESH DAILY. After removal from the eye, the SOFLENS* (polymacon) Contact Lens 
must be rubbed gently with Daily Cleaner then rinsed with saline solution te remove mucus and 
film from the lens surface. The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) must be 
emptied and refilled with fresh saline solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lemses have not been 
completely evaluated. However, some coatings are known to be proteinaceous and others may be 
oily or greasy film from extraneous agents, such as hair spray or other cosmetics, or from the 
patient's own lacrimal secretions. Many wearers experience little or no difficulty with such 
deposits. However, occasionally a wearer, who tends to secrete unusually large amounts of mucus 
in the lacrimal fluid, may experience a build-up of these deposits within a relatively few weeks, 
despite adequate cleaning measures. If surface accumulations of non-removable materials persist, 
professional care should be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percer: of a population of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of lens use. These medium or 
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heavy deposits, when they do exist, can be detected by means of a slit lamp biomicroscopt 
examination. Light deposits, unrelated to length of lens use and of no apparent clinical significance 
were observed on approximately one-half of the lenses studied. 

The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) should be washed at least once 
week with hot water and then rinsed thorougjly with saline solution. Soap or other cleaners shou! 
never be used to clean the carrying case. 

In order to remove protein deposits which may form on the lenses, wearers should use th 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use whic 
accompany the tablets. To help remove tear residues and mucus as wel! as other deposits that ten 
to accumulate on the lens surface, patients should use Daily Cleaner according to the directions fc 
use which accompany the product. 

Disinfecting with a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) or II (ASEPTRON™) | 
necessary to kill microorganisms. 2 
-ifa BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) or Il (ASEPTRONT™) is not available, th 
lenses may be disinfected by boiling them in their carrying case in a pan of water for ten minute: 
When this boiling method of disinfection is used, the lenses can be damaged if the boiling water | 
allowed to completely evaporate. 

The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) must always be 2/3 full of fres 
saline solution before disinfecting and must always be tightly closed to prevent leakage of th 
saline from the case and subsequent dehydration of the lenses. 


Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses wil 
become discolored. Whenever fluorescein is used, flush the eyes with sterile norma! saline solutio: 
and wait at least one hour before replacing the lenses. Earlier replacement may cause the lenses t 
absorb residual fluorescein. 


REACTIONS: Serious corneal damage may result from wearing a SOFLENS* (polymacon 
Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of th 
lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing 
hypotonic lens. If a lens adheres for any reason, apply fresh saline and wait until the lens move 
freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows 
halos around lights, or foggy vision, may occur in less than 5% of SOFLENS* (polymacon) Contac 
Lens wearers, If these symptoms occur, the lenses should be removed and professiona 
consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these symptom: 
occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in th 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been foun 
elsewhere. The wearers report no subjective symptoms and there is no detectable effect on thei 
visual acuity. There have been-approximately 29 cases, and in 10 of these patients the blue haz 
has cleared or is in various stages of regression. 


Neovascularization of the cornea has been observed in some aphakic patients fitted with th 
SOFLENS& (polymacon) Contact Lens, which may require discontinuation of the lens. Medici 
consultation should be obtained in such an instance 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of ler 
replacements and the reasons for those replacements. These studies show that during the first foi 
months of wear, approximately one quarter of the lenses initially dispensed are replaced; th 
principal reason for these replacements is lens damage. Lenses are more apt to be damaged whi 
new wearers are learning the prescribed handling and care techniques. After the initial four monti 
of wear, the average lens replacement rate has been found to be approximately one lens per weart 
per year. Lens loss, damage and surface deposits were the major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply t 
SOFLENS®(polymacon) Contact Lenses. For a detailed description of the fitting technique, refer t 
the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, Bausch & Lom 
Incorporated, Rochester, N.Y. 14602 

When the lenses are used only for vision correction, there may be a tendency for the patient t 
overwear the lenses initially Therefore, the importance of adhering to the following initial dail 
wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 l 3 l 3 
2 3 ] 3 l 3 
3 4 l 4 l 4 
4 4 l 4 l 4 
5 6 l 6 l 4 
6 6 l 6 l 4 
7 8 l 5 
8 8 ] 8 
9 8 l 8 
10 10 l balance of the waking hours* 
11 12 ] balance of the waking hours* 
12 14 l balance of the waking hours* 


*Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied with a lens care k 
and must fully understand all lens care and handling instructions. As with any contact lens, regula 
recall visits are necessary to assure corneal health and wearer compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal salir 
solution. The glass vial is marked with the manufacturing lot number of the lens and the dioptr 
power (black for plus power lenses; red for minus; gold or white for plano). 


Caution: Federal Law Prohibits Dispensing Without a Prescription 


A BAUSCH & LOMB™ Care Kit is available for lens disinfecting, cleaning, and storage. 


Complete information on lenses and accessory products can be found in the current SOFLE! 
Fitting Guide, price list, or sales policy. 


SEPTEMBER 1978 


BAUSCH & LOMB 


SOFLENS DIVISION 
Rochester, N.Y. 14602 





Printed in U.S 


WILLS EYE HOSPITAL RETINA SERVICE 


announces a course on 





co-sponsored by Thomas Jefferson University 


This course will emphasize the practical aspects of ETE UN 
It is designed for clinicians in both ophthalmology and neurology. 









GUEST SPEAKERS 


ALAN BIRD, M.D. JOEL S. GLASER, M.D. 
Professor of Clinical Professor of Ophthalmology 
Ophthalmology and Neurosurgery 
Moorfields Eye Hospital Bascom Palmer Eye Institute 
London, England University of Miami 
School of Medicine 
Miami, Florida 


WILLS EYE FACULTY 




















William Annesley, M.D. L. K. Sarin, M.D. 
William Benson, M.D. Peter J. Savino, M.D. 
Jay Federman, M.D. Norman J. Schatz, M.D. 
Richard Goldberg, M.D. Jerry A. Shields, M.D. 
Richard Lanning, M.D. John Siegfried, Ph.D. 
Alfred Lucier, M.D. William Tasman, M.D. 
Larry Magargal, M.D. and Others 
TOPICS 





Indications for the use of new Diagnostic Modalities 

How to Distinguish Between Neurologic and Retinal Disease 
Congenital Abnormalities of Retina and Optic Nerve 

How to Distinguish Papilledema from Pseudopapilledema and Papilli-is 
Trauma to the Optic Nerve and Visual Pathway 
Optic Neuropathies 

Work-up and Management of Amaurosis Fucax and 
Retinal Artery Occlusions 


CNS Syndromes Associated with Retinitis Pigmentosa 
Phakomatoses 















DATE: Work-up and Management of Headache 
Septembe 
14 and 15, 1979 
PLACE: 
FEE: $250 Hilton Hotel 
$100 for Residents 34th and Spruce Streets 
(with letter from Department Chairman) Philadelphia, Pa. 19131 


AN A.M.A. 16-HOUR ACCREDITED COURSE FOR CONTINUING MEDICAL EDUCATION IN CATEGORY 1 











Ms. Sinny Suhoskey (215 - 972-6275) Name 

Retina Service - 

Wills Eye Hospital Address 

1601 Spring Garden Street City a 


Philadelphia, Pa. 19130 
ph gt State —— — — — — Zip 

















DVORIN 
COLOR PLATE 


SPECIAL FEATURES: 


€ Nomenclature test to distin- 
guish the color ignorant from 
the color vision defectives. 


* A special section for testing 
young children and illiterates. 


€ Color vision defectives are 
classified Mild, Moderate or Se- 
vere, depending on the extent of 
their defect. 

Complete set with directions 


$35.00 


(Add 5% to cover handling & mailing) 
The Psychological Corp. 
757 Third ave., New York, 
N.Y. 10017 
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Please Mark Your Calendar! 


MID-WINTER 


NATIONAL MEETING 


OCULARIST 


Position available as Senior Ocu- 
larist in the Department of 
Ophthalmology, University of 
lowa. 


Must be Board eligible or certi- 
fied by the American Society of 
Ocularists. Should be skilled in 
the application of the modified 
impression method of artificial 


eye fitting as described by Allen 
and Webster. Salary negotiable. 


The University of lowa is an 
equal opportunity employer and 
affirmative action employer. 


Send applications and resumes to: 


F. C. Blodi, M.D. 

Professor and Head 
Department of Ophthalmology 
University of lowa Hospitals & Clinics 
lowa City, lowa 52242 U.S.A. 
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CONTACT LENS ASSOCIATION 
OF OPHTHALMOLOGISTS 


January 10-13, 1980 
Sahara Hotel, Las Vegas, Nevada 


CONRAD BERENS LECTURER 
- Oliver H. Dabezies, Jr., M.D. 


THEODORE E. OBRIG MEMORIAL LECTURER 


Frank Sanning 


PRACTICE MANAGEMENT SEMINAR 
(9:00 AM-12 Noon Thursday) 


Scientific Program Beginning 2:00 PM Thursday 


SYMPOSIUM ON CONTACT LENSES 
AND INTRAOCULAR LENSES 


CONTACT LENSES COURSES 
PRACTICAL WORKSHOPS 


OPHTHALMIC TECHNICIAN COURSE 
ON SOFT CONTACT LENSES 


Free Papers on Contact Lenses and Intraocular Lenses. Please send 200 
word abstract no later than July 1, 1979 to: Ellis Gruber, M.D. 2620 Jena Street 


New Orleans, LA 70115 
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Prescribing Information 
OPHTHOCHLOR 


(chloramphenicol ophthalmic 
solution, USP), 0.5% 


Description 

Ophthochlor Ophthalmic Solution, 0.5%, isa 
sterile, buffered solution containing 0.5% 

(5 mg/ml) of chloramphenicol. Ophthochlor 
contains no preservatives 


Actions 

Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from 
soluble RNA to ribosomes. Studies have shown 
that chloramphenicol is not absorbed in measur- 
able amounts by topical application to the eye. 
Development of resistance to chloramphenicol 
can be regarded as minimal for staphylococci 
and many other species of bacteria 


Indications 

Ophthochlor (chloramphenicol ophthalmic 
solution, USP), 0.5%, is indicated for the treat- 
ment of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol-susceptible organisms. Bacte- 
riological studies should be performed to 
determine the causative organisms and their 
sensitivity to chloramphenicol 


Contraindication 
This product is contraindicated in persons 
sensitive to any of its components 


Warnings 

Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 


Precautions 

The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken. In all except very superficial infections, 
the topical use of chloramphenicol should be 
supplemented by appropriate systemic 
medication 


Adverse Reactions 

Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported. 


Dosage and Administration 

Two drops applied to the affected eye every 
three hours, or more frequently if deemed 
advisable by the prescribing physician. Admin- 
Istration should be continued day and night for 
the first 48 hours, after which the interval 
between applications may be increased. Treat- 
ment should be continued for at least 48 hours 
after the eye appears normal 


How Supplied 

N 0071-3395-11 —15-ml bottles: Ophthochlor 
Ophthalmic Solution, 0.5%, is supplied in plastic 
dropper bottles and contains no preservatives 
Each milliliter contains 5 mg chloramphenicol in 
a boric acid-sodium borate buffer solution 
Sodium hydroxide may have been added for 
adjustment of pH. To protect it from light, the 
solution should be dispensed in the carton. This 
product should be stored in a refrigerator until 
dispensed. Discard solution within 21 days from 
date dispensed WA 


PARKE-DAVIS 


PARKE-DAVIS 
Division of Warner-Lambert Company 
Morris Plains, NJ 07950  PD-JA-2461-fP(6-78) 





In infectious 
conjunctivitis or keratitis 











~  OPHTHOCHLOR 57! 
(chloramphenicol ophthalmic 
solution, USP),0.5% 


e Effective ophthalmic antibiotic with a broad 
spectrum of activity 

e A sterile buffered solution...isotonic with 
lacrimal fluid 

e Plastic squeeze bottle for ease of 
administration 

Ophthochior is preservative-free. Therefore, 

the discomfort often associated with preser- 

vatives will not be a problem. 

Prolonged or frequent intermittent use of topical chlor- 
amphenicol should be avoided because of the possibility of 
hypersensitivity reactions, including bone marrow 
hypoplasia. 

Also ava lable: Chloromycetin* Ophthalmic Ointment, 1% 
(chloramphenicol ophthalmic ointment, USP) 


"When caused by chloramphenicol-susceptible organisms 





‘\UUOSWITCH II 


Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch Il, room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch I! 
returns the room to its original lighting ... and recharges 
up to three hand instruments in its spare time (there's also 
an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; 
ten self-illuminated control buttons, including three manual 
overrides, are featured on the control panel. 


\ 


The Autoswitch II is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call ar write for details. 


You don’t have time 


to do without it. 


goog is 


PROJECTOR LAMP MUSCLE BLINKER FIXATIÓN 


MANUAL OVERIDE 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 

Ce C f Philadelphia * New York * Baston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call: 215-356-3995 * All products serviced in Broomall, PA 

.. with the future in sight 


Manufactured by diversatronics n. 


MANN 


any sponge, 
use the sponge. 


Alcon’s Microsponge® is a superior sponge for 
ophthalmic surgery. For one thing, it's super 
absorbent. But best of all is the way Microsponge stays 
out of sight during surgery. Not only is the handle thin 
and tapered, but it also bends easily in any direction 
for maximum visibility of the surgical site. 


Before you specify just any sponge, let an Alcon 
representative demonstrate these and other special 
features that make Microsponge the sponge for 
ophthalmic surgery. 





Microsponge® miniature surgical sponge with handle. 


Surgical Products Division 
Alcon Laboratories, Inc. 
P.O. Box 1959 
Fort Worth, Texas 76101 
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... Without interruption 











The 0.03% solution 


.PHOSPHOLINE IODIDE at its lowest effective concentra- 
tion — 0.0376 — may offer uninterrupted 24-hour control of 
IOP in: 
D chronic simple glaucoma 
g glaucoma secondary to cataract surgery ("aphakic 
glaucoma ) 
o glaucoma following iridectomy 
One or at most two daily instillations of 
PHOSPHCLINE IODIDE 0.0396 effectively minimize 
intraocular pressure peaks —whether they occur 
M during the day or during the critical early morning 
oe hours; and this 0.03% strength probably has no greater 
is potential for side effects than pilocarpine. 
à Moreover, when higher potencies are necessary, starting 
E with this lowest 0.0376 concentration permits smooth transition 
to strengths of 0.06%, 0.125%, or 0.25%. 


Phospholine Iodide 


(echothiophate iodide 


for ophthalmic solution) 
round-the-clock protection from pressure peaks 





f 


See next page for prescribing information 
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(echothiophate iodide) 


in the management of 
o chronic simple glaucoma 





o glaucoma secondary to cataract surgery 


' (“aphakic glaucoma”) 
3 glaucoma foNowing iridectomy 





BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor 
for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma. Sub- 
acute or chronic angle-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to the possibil- 
ity of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis, because of possible adverse 
additive effects 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensivé absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed 
to carbamate or organophosphate type insecticides and pesti- 
cides (professional gardeners, farmers. workers in plants manu- 
facturing or formulating such products, etc.) should be warned 
of the additive systemic effects possible from absorption of the 
pesticide through the respiratory tract or skin. During periods of 
exposure to such pesticides, the wearing of respiratory masks, 
and frequent washing and clothing changes may be advisable. 





6. Anticholinesterase drugs should be used with extreme cau- 
tion, if at all, in patients with marked vagotonia, bronchial 
asthma. spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthaimic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

8. PROSPHOLINE IODIDE (echothiophate iodide) shduld be 
used with great caution, if at all, where there is a prior history of 
retinal detachment. 

Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has no! been established, retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in 
adult patients without a previous history of this disorder. 

2. Stinging, burning, lacrimation, lid muscle twitching, con- 
junctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
norma! monkeys. Routine examinations should accompany clin- 
ical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing 
a sympathomimetic mydriatic such as phenylephrine. 
Overdesage: Antidotes are atropine, 2 mg parenterally: 

PROT OPAM" CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary 
How Supplied: Four potencies are available. 1.5 mg package for 
dispensing 0.03% solution; 3.0 mg package for 0.06% solution: 
6.25 mg package for 0.125% solution; 12.5 mg package for 
0.25% solution. Also contains potassium acetate (sodium 
hydroxide or acetic acid may have been incorporated to adjust 
pH during manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid and exsiccated sodium phosphate. 


The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 
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the 
leading 
edge. 


2 M ae 
... Intermedics has est: slished thei [| regista. 
innovative leader in the field of cardiac pacemakers th bugh 
dependability, manufacturing precision, and quality. 
Applying this excellence to évery lens we make has put 
Intermedics Intraocular on the ig ading e of implant 
TERN- 


ontadis Intraocular Inc. 1978 
. P.O. Box 617, Freeport, TẸ 
WATTS 1- -(800)-231-2330 | 231-2331 
in Texas (713)-233-8611 
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In the application of topical ocular solutions, 
.. *Pouch"technique quadruples 
| the amount of solution 
ined in the eye 
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Have patient put head back. Gently 
pull lower eyelid away from eye to 
make a pouch. Have the patient look 


up. 
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Put one drop into the cul-de-sac 
(conjunctival pouch) without touching 
the eyelid or lashes. 
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NEOSPORIN 
3 


Ophthalmi 
Have the patient look down, then B la m C 
gently lift the lower eyelid and make Soluti on S teri le 


contact with the upper lid. 
(Polymyxin B-Neomycin-Gramicidin) 


Be Burroughs Welicome Co. 
4 Research Triangle Park 
Wellcome / North Carolina 27709 
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Have patient keep eye closed for one 
or two minutes so blinking doesn't 
activate lacrimal pump. 





The use of the “pouch” method of applying Neosporin? 
Ophthalmic Solution or Ointment is recommended as good medical 
technique. In the eye, this product's triple-overlapping antibiotic 
ad formula is effective against a wide range of gram-negative and 
gram-positive bacteria. Efficacy has been proven in millions of uses 
over the past 20 years. 


l. Fraunfelder FT. Hurwitz J, Marsey M: Presentation at Las Vegas Meeting of 
Association for Research in Vision and Ophthalmology and the American Academy 
of Ophthalmology and Otolaryngology, Oct 6, 1976, as reported in Clinical Trends in 
Ophthalmglogy, April 1977. 

In a controlled study comparing a variety of common techniques, retention of eye 
drops on the eye after a five-minute interval went from 16% to 53% when the pouch 
technique was utilized in the under 20 age group. A 64% retention rate was 
achieved in the 50-60-year-old age group. 





See adjacent page for brief prescribing information. 











NEOSPORIN' 
Ophthalmic 
Solution Sterile 


(Polymyxin B- 
Neomycin—Gramicidin) 


Each cc contains: Aerosporin* brand 
Polymyxin B Sulfate 5,COO Units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg neo- 
mycin base) gramicidin 0.025 mg. Vehicle 
contains aiceho! 0.5%, thimerosal (preserva- 
tive) 0.007% and the inactive ingredients 
propylene glycol, polyoxyethylene poly- 
oxypropylers compound, sodium chloride 
and purified water 


NEOSPORIN' 
Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units; zinc baci- 
tracin 400 Urits; neomycin sulfate 5 mg 
(equivalent te 3.5 mg neomycin base); 
special white-petrolatum as. 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown-sensit'vity to any of the components. 


WARNINGS: 

Prolonged us® may result in overgrowth of 
nonsusceptibie organisms. Ophthalmic Oint- 
ment may retard corneal healing. 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment. 

Allergic ercss-reactions may occur which 
could preven: the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin, 
streptomycin, and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate ansincrease in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML. 


iui / Burreughs Wellcome Co. 
Research Triangle Park 
Welcome / North Carolina 27709 
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. If you 
order blood 
you need... 
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d cM 
Generasi Principles of 


BLOOD 
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The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional cverview 
brings you the best of informed opin- 
ion and experience in the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


* Responsibility of the Clinician 
in the Transfusion Service 

e Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrnagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 
order your copy today! $3.00 


Order Department OP-267 S/J 
American Medical Association 

535 N. Dearborn Street 

Chicago, IL 60610 


Please send copy(ies) of General 
Principles of Blood Transfusion, OP-267, 
at $3.00 each. 

Name 

Address 

City 


State rA EE RE 








We can do 
much more 
together. 


1 





"We are seeking an 
Ophthalmologist who would 
like to supplement his/her 
income coing full refrac- 
tions part time or full time. 
Prefer Medical Group or 
Military experience." 


Please submit your resume to: 


P.0. Box 7612 
Personnel Division 
San Francisco, California 94120 


EEO/AA EMPLOYER 








Soft touch. 





: There’s a “soft touch" to Bleph*-10 (sulfaceta- But don’t let the soft touch fool you. Bleph-10 
mide sodium) that you won't find with any other exerts a potent antibacterial effect.against a wide range 
sulfa solution. It's the Liauifilm" (polyvinyl alcohol of both zram-positive and gram-negative pathogens. 
1.496) vehicie. Bleph- 10...for treatment of conjunctivitis, 

There’s no doubt that all sulfa solutions have cornea! ulcer and other infections caused by 
the capacity to cause stinging - at least in some sulfa-susceptible bacteria. And Bleph-10 is logical 
patients. But Liquifilm soothes and lubricates the treatment for infection that mav follow foreign 
eye for greater patient comfort. And Liquifilm body removal. 
avoids comeai drying, which often occurs with Not only does Liquifilm give Bleph-10 its soft 
aqueous-based preparations. touch, it helps prolong drug contact time. 
® 
| Bleph’-10, the soft sulfa. 
(sulfacetamide sodium) 
BLEPH*-10 (sulfzcetamide sodium) Liguifilm® sterile ophthalmic solution. Contains: sulfacetamide sodium ...10.0%. Indications: For the treatment of conjunctivitis, 


corneal ulcer, and ether superficial ocular infections from susceptible microorganisms, and as an adjunet to sy stemic sülfonamip therapy of trachema. Contraindications: 
Hypersensitivity to sulfonamide preparations. Precautions: 1. The solutions are incompatible with silver preparations. 2. Nonsusceptible organisms, including fungi, may 
proliferate with the use of this preparation. 3. Sulfonamides are inactivated by the aminobenzoic acid present in purulent exudates. Dosage and Administrat®n: 1 to 2 drops 
into lower conjunc-ival sac every 2 to 3 hours during the day, less often at night. 


AIIERGAN 


9 Irvine, California 92713/Pointe Claire, P.Q., Canada : 
© 40186 
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The Rodenstock Si 
__ Its Easier ToOper: 


Any one of the design and engi- 
neering improvements represented 
by the Rodenstock Slit Lamp would 
earn it a place in yourexamining lane. 

Taken together, they place the 
RO2000 from Coburn so far ahead 
of the competition that comparison 
is virtually impossible. 


SO CLEVERLY DESIGNED YOU 
COULD ALMOST OPERATE 

IT WITH ONE HAND TIED 
BEHIND YOUR BACK. 


The Rodenstock designers have 
placed three adjustment rings in the 
lower section of the slit projector, 

so you can change the length, width 
and angle of the slit — . 
image without chang- 
ing the position of 

your hand. 





tee 











Then, at the base of the lamp, all 
within an inch of each other, are: 
(1) the Joy Stick control for tocusing 
and horizontal movement in all di- 
rections: (2) the electro-mechanical 
height adjustment control; | 3) the 
cross slide locking lever; and (4) the 
knob controlling the intens:ty of the 
slit image. "Y 

y 









p. Should You Buy It Because 
> And pier More Attachments? 


THE RO2000 CAN BE USED IN 
MORE WAYS THAN ANY 
OTHER LAMPIN PRODUCTION. 


In addition to accepting attachments 
for Pachometry, Applanation Tono- 
metry, Gonioscopy and Fundus 
examinations, you can adapt it for: 
(1) instant anterior segment photog- 
raphy; (2) 35 mm photography; (3) 
simultaneous instant and 35 mm 
photography; (4)stereo photography; 
(5) instant or 35 mm photography 
with one or two additional observers; 
(6) three additional observers; and 
(7) video tape or film recording. 
Rodenstock also produces a Slit 
Lamp (Model RO2001 ) with built-in 
photographic equipment, multi- 
flash source and flash generator, for 
slit beam photography. 





^*^ umE T UTE C T 
! y 


4 

] 

i 

i 

; 

1 

! 

É ; ' 


- OrBecauselt Ge rates 600,000 L 
With A 20-Watt Bulb? 


YES. 600,000 LUX. AND 
ALMCST NO HEAT. 


With the RO2000, Rodenstock in- 
troduces the first optical system that 
combines the lighting system with 
the mu tilens projection objective. 
The efficiency of this method 
is so great that you can generate 
400,000 lux of cold, color-corrected 
light w:th a regular 15-watt bulb. 
Or with the accessory Halogen 
package, up to 600,000 lux. 














eye, independent of the influence of 
the optical media. 

Properly used, it will give you a 
dependable measurement of retinal 
function—even when cloudy media 
makes direct visual inspection 
impossible. 

In cataract patients, for example, 
you can reliably predict the visual 
improvement that can be expected 
after cataract removal. 

Although the Retinometer is used 
as an attachment to the Rodenstock 
Slit Lamp (as well as other types), it’s 
such an important development by 
itself that you may wish to request 
technical literature immediately. 
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The small bulb wattage means — | RO2000, 35 mm with Flash. 
the RO2000 will never overheat. 
And the unique Optical Heat 

Sync System — which rejects all heat- 






producing wavelengths (above 0.75 
microns)— means you canuse the 
Lamp's extraordinary brilliance with- 
out causing undue discomfort to 
your patients. 


AN OPTICAL SYSTEM THAT 
ELIMINATES EYE STRESS 
AND ACCOMMODATION. 


The RO2000 Slit Lamp's optical sys- 
tem is based on the principle of the 
surgical microscope. So, instead of 
focusing on apoint inthe condensing 
lens, you just look straight ahead. 

This completely eliminates eye 

| s fatigue by eliminating accommoda- 

RO2000, Polaroid with Flash, tion—an important consideration 
for someone who may spend up to 
4 hours a day at the Slit Lamp. 












The New Rodenstock Retinometer as an 
accessory to the RO2000. 





For complete technical literature on 







THE RODENSTOCK RETINO- | the Rodenstock Slit Lamp, call 
METER: AN ACCESSORY Coburn Professional 
THAT DESERVES AN AD P luci Di ° e 

OF ITS OWN. 






toll free at 800-446-4831. In Vir- 
ginia, call collect (804) 526-1027. 






For the first time, reliable laser inter- 
ferometry can be used in the exam- 
ining lane as a routine part of your 
diagnostic approach. 

The Retinometer measures the 
retinal and cortical functioms of the 
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AEG 
Artificial 
Tears 
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Most frequently used by Ophthalmologists . . . 
In a recent nationwide survey of 1,250 
Ophthalmologists, 4 out of 5 responding physi- 
cians indicated they were users of Tears Naturale, 
and over half the responders selected Tears Naturale 
as their first choice among artificial tear products.! 
Why such zratifying professional acceptance? 
Conceived four short years ago to previde more 
effective symptomatic relief of dry eye disorders, 
the formulation and mode of action of Tears 
Naturale remains unique among artificial tears. 
Its mucomimecic activity, stabilizing effect on 
» the tear-film, the 'stitching and binding effect' of 
its DUASORB? polymers, plus its low viscosity, 
low surface temsion, and isotonicity, all combine 
to give Tears Naturale the effectiveness most 
Ophthalmolog sts desire in an artificial tear, with 
"e the longer-lasting comfort sought by patients. 
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za: on the tear 
SCN to stay with. 


Most widely accepted by patients . . . 

5 ‘Patient acceptance’ was the primary reason 
3 for choosing Tears Naturale by those physicians 
who indicated -hey used it most frequently, 
according to the same survey.! 

Drugstore sales figures confirm that patients 
who have used Tears Naturale consistently favor 
and ‘stay with’ it. The reason? Tears Naturale 
; | keeps the dry eye comfortable longer than most 

es | other artificia! tears (up to 90 minutes or more per 

pi j instillation)? and rarely causes stickiness, blurred 
| vision, or crusting of the lids. 
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ARTIFICIAL TEARS 
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Indications: For all dry eye disorders. Contains: DUASORB® water-soluble polymeric system. 
Preservative: Benzalkonium Chloride 0.0196. Disodium Edetate 0.05%. 
j Supplied: !^ fl oz, 1 fl oz, plastic dropper bottles. 


References: 1. Data on file, Alcon Laboratories, Inc. 2. Lemp, M.A., Design and 
Development of an Artificial Tear. Scientific Exhibit, AAOO Annual Meeting, Dallas, Tex., 1975. 


Now becoming the No. 1 artificial tear 
in physician use and patient preference. 








for pharmaceuticals and lens care products 
PDR® organizes manufacturers’ package inserts on nearly 250 pharma- 
ceutical and lens care products into one convenient reference volume. 


for ophthalmic instrumentation and 


sophisticated equipment 

An excellent range of instruments—descriptions and photos of in-office 
slit lamps and refractors to the latest surgical equipment utilizing laser, 
cryogenic, and ultrasound technology ... arrayed by manufacturer. A 
reply card information service is included for your convenience. 


for lenses and suture material 

Manufacturers’ specifications on bifocals, trifocals, prostheses, intraocu- 
lars—occupational and magnifier lenses, too. Plus technical data on a 
wide variety of sutures. 


for educational materials 

Books, journals, audio tapes, multi-media programs, programmed in- 
struction—a library full of professional growth, with a convenient order 
card to bring it to you. 


The current Practices In Ophthalmology editorial section covers: clinical applications of 
ophthalmic pharmaceuticals including Ocular Toxicology of Systemic Medications; 
Sutures and Needles; Data on Lenses; Low Vision; and a Guide to the Evaluation of 
Permanent Visual Impairment. 


R 


PDR for Ophthalmology 
your source for professional product selection. 


For additional information, contact Edward Barnhart, 
Business Manager, (201) 262-3030. 
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ANNOUNCING 


Fifth International Congress 
FOUNDATIONS OF 
RETINAL DISEASE AND THERAPY 
October 4, 5, 6, 1979 


Sponsored by The Department of Ophthalmology, 
University of lowa College of Medicine 
lowa City, lowa 


A Congress of distinguished 
research scientists and clinicians 


— To present current knowledge in anatomy, physiology 
and pathology of the retina and the vitreous 


— As it applies to the diagnosis and therapy of 
choroidal, retinal and vitreal disease 


Watch for future announcements! 


A. C. Bird, M.D. 
London, ENGLAND 


John E. Dowling, Ph.D. 
Cambridge, Massachusetts 


Robert Y. Foos, M.D. 
Los Angeles, California 


J. Donald M. Gass, M.D. 
Miami, Florida 


W. Richard Green, M.D. 
Baltimore, Maryland- 


Paul Henkind, M.D., Ph.D. 


New York City, New York 


For more information write: 


Robert Machemer, M.D. 
Durham, North Carolina 


Koichi Shimizu, M.D. 
Maebashi, JAPAN 


M. Spitznas, M.D. 
Essen, GERMANY 


Mark 0. M. Tso, M.D. 
Chicago, Illinois 


Richard W. Young, Ph.D. 


Los Angeles, California 


Faculty, Dept. of 
Ophthalmology 

University of lowa 

lowa City, lowa 


Director of Conferences 
lowa Memorial Union 

The University of lowa 
lowa City, lowa 52242 


MICHIGAN 
OPHTHALMOLOGICAL 
SOCIETY 


Annual 
Summer Conference 
August 16-19, 1978 


Grand Hotel 
Mackinac Island, Michigan 


Kenneth Kenyon, M.D. 
David Paton, M.D. 
J. James Rowsey, M.D. 


Additional Speakers—MOS 


Registration 
$75 per session 


Contact _ 

Susan V. Grimsley 
Michigan 
Ophthalmological Society 
120 West Saginaw Street 
Post Office Box 950 
East Lansing, Michigan 48823 
(517) 337-1351 


CME Credit 
Category | 
7 hours 
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Here san ATTENTION-GETTING DEVICE! 


CORBOY CARTWHEEL 
FIXATION LIGHT* 


for ophthalmoscopy, retinoscopy, and other procedures. 


USES: 


The perfect non-accommodative wide angle fixation target 
for retinoscopy, ophthalmoscopy, and muscle balance. 

A moving hypnotic target especially useful in holding interest 
of children (Ask questions like: Is it rotating clockwise or 
counter-clockwise? How many colors do you see?) 


FEATUFES: 


e Has no moving parts. € Requires no maintenance. 
e Has simple circuitry with easily replaceable bulbs (two 
spare bulbs are included). 
Can be plugged into any electrical unit or wired to the Franklin 
Refraction D'esk. Just position it on the wall or counter and 


It is operativa. ONLY $6295 









~ 


















% Described in more detail in “The Retinoscopy 
Book" by John M. Corboy, M.D. (Charles B Handson rately 
Slack Co., 18794, New Jersey 15"x15"x4"; unit weights about 4 pounds 
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"T"T7EL AUTOMATIC 
Lr EK TELEPHONE DIALER 























| ^ autotouch . 
40 NUMBER MEMORY SAVES YOU TIME/ELIMINATES ERRORS. ; 
Just push a button. Number is dialed from memory. Works on 
both push button and rotary phones. Important phone numbers (hospital, l 

emergency calls, etc.) at your fingertips. Recall button re-dials last number 

called even if not in memory. 8"x9". 

IMPROVES OFFICE 1 79 Also available for 20 or 60 | 
MODEL 40 z doti a aa auc. a ; 
SHOWN EFFICIENCY > 95 memory stored phone number d 
YOUR OWN 24 HOUR | 
GYA l2ecord aCal ANSWERING SERVICE! [S 
d 


' Model 80-A combines remote control and voice actuation. 
QU ) Gets your message from any phone, anywhere in the world 
— Voice actuation lets your caller speak as longas he wishes. 


BOONTON $26995 7 
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MODEL 8G 
SHOWN 





p Franklin Instrument Division Use this coupo ese prices 

26200 Industrial Blvd. reflect a 109» saving and include 
WRITE OR PHONE TO ORDER E Hayward, CA 84545 shipping costs 

OR REQUEST MORE INFORMATION: 
4 Bea cre di Send ______ Corboy Cartwheel Fixation Light @ $62.95 

ranklin In Strument d IVISIOTY Send. .. Hi-Tek Autotouch Automatic Telephone (Model 40-A) Dialer @ $179.95 

26200 Industrial Blvd. B Send. Literature on Autotouch Models 20-A and 60-A $ 
Hayward, CA 94545 ig Send Recerd a Call Instrument, Model 80-A @ $269.95 A 





Phone: (415) 782-2883 


DISTRIBUTOR OF ALL MAJOR ha 
OPHTHALMIC INSTRUMENTS i PNE 


ADDRESS 
, ba 


Send ____ Literature on Record a Call Models 60-A and 70-A 

















For steroid-responsive inflammatory disorders of the anterior segment 


CONVENIENCE... drop after drop 
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sterile Ophthalmic Solution 
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= OPHTHALMIC DISPENSER —— — 
1 a highly effective medication 


e [he OCUMETER conveniently dispenses 


one drop at a time 
e No eyedropper is necessary 


e Remains stable at room temperature 


e May be carried in pocket or purse 
e pH compatible with that of the eye 


Contraindicaticns: Acute superficial herpes 
simplex keratitis 


Fungal diseases of ocular or auricular struc- 
tures. 


Vaccinia, varicella, and most other viral dis- 
eases of the cornea and conjunctiva. 


Tuberculosis of the eye. 

Hypersensitivity to acomponent of this medica- 
tion. 

Perforation of a crum membrane. 


Warnings: Employment of steroid medication 
in the treatment of stromal herpes simplex 
requires great caution; frequent slit-lamp 
microscopy is mendatory. 


Prolonged use may result in glaucoma, dam- 
age to the optic nerve, defects in visual acuity 
and fields of vision, posterior subcapsular cata- 
ract formation. or may aid in the establishment 
of secondary acular infections from pathogens 
liberated from ocular tissues. 


In those diseases causing thinning of the 
cornea or Sclera, perforationhas been knownto 


Copyright ©1979 by Merck & Co., Inc 
a 


occur with the use of topical steroids. 


Acute purulent untreated infection of the eye or 
ear may be masked or activity enhanced by the 
presence of steroid medication. 


Usage in Pregnancy — Safety of intemsive or 
protracted use of topical steroids during preg- 
nancy has not been substantiated. 


Precautions: As fungal infections of the cornea 
are particularly prone to develop coincidentally 
with long-term local steroid applications, fun- 
gus invasion must be considered in anygersist- 
ent corneal ulceration where a steroid has been 
used or is in use. 


Intraocular pressure should be checked fre- 
quently. 


Adverse Reactions: Glaucoma with optic 
nerve damage, visual acuity and field defects, 
posterior subcapsular cataract formatien, sec- 
ondary ocular infection from pathogens includ- 

ing herpes simplex liberated from ocular tis- 
sues, perforation of the globe. 


Rarely, filtering blebs have been reported when 


aN cU 


mame vt DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATE | MSD) 


( 1% Dexamethasone Phosphate Equivalent 


* IN THE 


. - OCUMETER 


topical steroids have been used following cata- 
ract surgery. 


Viral and fungal infections o! the cornea may be 
exacerbated by the application of steroids. 


Rarely, stinging or burning may occur. 


How Supplied: Sterile ophthalmic solution in 
2.5-ml and 5-ml glass bottles with dropper 
assembly and in 5-ml OCUMETER® oph- 
thalmic dispensers, containing per milliliter of 
buffered solution: dexamethasone sodium 
phosphate equivalent to 1 mg (0.1%) dexa- 
methasone phosphate: creatinine, sodium cit- 
rate, sodium borate, polysorbate 80, disodium 
edetate in the OCUMETER. sodium hydroxide 
to adjust pH in glass bottles, hydrochloric acidto 
adjust pH in plastic dispensers, water for injec- 
tion, and sodium bisulfite, phenylethanol, and 
benzalkonium chloride added as preservatives. 
For more detailed information, consult your 
MSD representative or see full prescribing - 
information. Merck Sharp & Dohme, Division of 
Merck & Co., INC., West Point, Pa. 19486 
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ANNOUNCING THE THIRTY-FIRST ANNUAL CLINICAL CONFERENCE 
CHICAGO OPHTHALMOLOGICAL SOCIETY 

May 25 & 26, 1979 
THE DRAKE HOTEL, CHICAGO, ILLINOIS 


"Disciform Degeneration in the Young" 
“A Treatment Trial for Disciform Macular Degeneration" 














Alan Bird, M.D. 
London, England 


Anthony Bron, M.D. 
Oxford, England 


Stuart Brown, M.D. 
Pittsbuegh, Pennsylvania 


"Infections of the Outer Eye" 
"The Treatment of Congenital Cataracts” 


"Marginal Ulcers of the Cornea" 
“Corneal Complications of Cataract Surgery and IOL 
Implantation" 


Jose Cuflha-Vaz, M.D. 
Coimbra, Portugal 

ô August Deutman, M.D. 
Nijmegen, The Netherlands 


Stuart Fine, M.D. 
Baltimore, Maryland 


Steven M. Podos, M.D. 
New York, New York 


“New Methods of Clinical Examination of the Retina” 
“Recent Advances on the Management of Diabetic Retinopathy” 


“Current State of Intraocular Lens Implantation in The Netherlands” 
“The Retina and Intraocular Lens Implantation” 


“Recognition of Occult Neovascular Membrances in the Fundus” 
“Peripapillary Disorders Affecting Macular Function” 
















“Open-Angle Glaucoma—When to Treat” 
“New Drugs for the Treatment of Open-Angle Glaucoma” 
“Management of Difficult Glaucoma Cases” 


Bruce Spivey, M.D. 
San Francisco, California 


“Enucleation: A Remaining Challenge” 
“Strabismus: Factors in Anticipating Its Occurrence” 


LUNCHEON: QUESTION AND ANSWER PERIODS 
“Intraocular Lenses and Anterior Segment Surgery” 
“Macular and Retinal Diseases; Glaucoma” 
Anthony Bron, M.D., Oxford England Stuart Brown, M.D., Pittsburgh, Pennsylvania August Deutman, M.D., Nijmegen, The Netherlands 
Alan Bird, M.D., London, England Jose Cunha-Vaz, M.D., Coimbra, Portugal Stuart Fine, M.D., Baltimore, Maryland Steven M. Podos, M.D., New York, New York 


THE THIRTY-FIFTH ANNUAL GIFFORD MEMORIAL LECTURE 
BRADLEY SPRAATSMA, M.D., LOS ANGELES, CA 
Friday, May 25, 1979 
11:30 A.M. 


REGISTRAR: M. P. SCHULZ 
FEE: $150 | 5307 North Delphia Avenue 
Chicago, Illinois 60656 

Phone: 693-6553 









FIFTY-SECOND ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 17 and 18, 1979 
MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


noe 


"ANTERIOR SEGMENT SURGERY" 
NEW TECHNIQUES 
CONTROVERSIES 
COMPLICATIONS 


SPEAKERS 


The Ophthalmic Research Insti- 
tute announces a post-graduate 
fellowship in vitreal and retinal 
diseases, photocoagulation, and vi- 


CHARLES R. BEYRER, M.D. 
J. ELLIOTT BLAYDES, M.D. 
ARTHUR BORUCHOFF, M.D. 
ROBERT J. BROCKHURST, M.D. 
JAMES E. BURRIS, M.D. 
JORGE N. BUXTON, M.D. 
FRANCIS E. CANGEMI, M.D. 
C. FRANK CHAMBERS, M.D. 
NORMAN C. CHARLES, M.D. 
JOHN S. CRAWFORD, M.D. . 
ROBERT C. DREWS, M.D. 
TIBOR G. FARKAS, M.D. 
JOHN R. FINLAY, M.D. 
LOUIS J. GIRARD, M.D. 

G. PETER HALBERG, M.D. 
MARK E. HAMMER, M.D. 


AMA-CME Credits, Category 1: 16 


Registration fee: $150.00 (Luncheons and Dinner included—with 
spouse (Dinner) $175.00). Residents: $50.00 (Luncheons and 
Dinner included— with spouse (Dinner) $75.00. 


For registration and further information, please write: 


K. BUOL HESLIN, M.D. 

DAVID A. HILES, M.D. 
GERALD B. KARA, M.D. 
CHARLES D. KELMAN, M.D. 
JOSEPH H. KRUG, M.D. 
GERARD R. LABAY, M.D. 
ALFRED LACHTERMAN, M.D. 
VIRGINIA LUBKIN, M.D. 
RICHARD PETRELLI, M.D. 
MORTON L. ROSENTHAL, M.D. 
WILLIAM 0. SASS, M.D. 

JOHN H. SHEETS, M.D. 

JOHN T. SIMONTON, M.D. 
HAMPSON A. SISLER, M.D. 
RICHARD C. TROUTMAN, M.D. 
ROBERT C. WELSH, M.D. 


e 
Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


trectomy. Diagnosis and therapy of 
retinal diseases will be empha- 
sized. 


Apply to: Thomas Ager 
Projects Director 
Ophthalmic Research Institute 
18 East 73rd Street 
New York, N.Y. 10021 





~ 





Pneumococcus 


E. coli 





Haemophilus influenzae 


Low resistance to 


Chloroptic. 


| ^e E 7.5 ml solution 

(chloram phenicol) or sterile ointment. 
These five frequently occurring cen usually demonstrate low - 
resistance to the potent action of Chloroptic? And they are rot the only 
ones. Chloroptic overcomes a broad spectrum of chloramphenicol- ` 
susceptible organisms with potent anti-infective action. It is the broadest 
available topical ocular antimicrobial! | 

And edis works quickly. There's usually some improvement 
within 24 hours. If Chloroptic doesn't improve the condition in three 
days, we suggest you consider alternate therapy. | | 

Chlorootic has a unique clinical record of safety: no reports of 
serious side effects after the use of millions of bottles and tubes. It rarely 
sensitizes, too. | 

In addition, Chloroptic has a fine stability record. It remains stable 
at room temperature for 12 months. | | 

Potency, fast action, safety and stability. With Chloroptic, susceptible 
microbes don't have a chance. 


Al JERGGN irnarmaceuticats Inc., Irvine, California 92713 / Pointe Claire, PQ., Canada 
t 
LÀ 










Staph aureus 


CHLOROPTIC* (chloramphenicol 0.5%) ster- 
. ile ophthalmic solution CONTAINS: chlo 


) ram- 
iN 0.5% (5 mg/ml) with chlorobutanol 


chloral deriv. as a preservative) 0.5%. CHLOR- 


OPTIC* S.0.R” (c M Wt 1.0% sterile — 


ic ointment CO : Chloram - 


icol 1.0% (10 mg/gm) with chlorobutanol (chloral _ 
deriv. as a preservative) 0.5%. INDICATIONS: - 
For the treatment of superficial ocular infections 
involving the conjunctiva and/or cornea caused _ 


henicol-susceptible organisms. = 
ICATIONS: Contraindicated in patients 
who are hypersensitive to chloramphenicolor . 


any of the components. W. GS: As with 


other antibiotiés, prolonged use may result in — 


overgrowth of nonsusceptible organisms, - 
cially fungi. If superinfection occurs, or if clin- 


ical improvement is not noted within a reasonable 
period, discontinue use and institute appropriate - 
therapy. Sensitivity reactions such as ip ç 


or stinging, itching, angioneurotic edema, u 
caria, vesicular and macul 


ropoiesis and ap 


4M 
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opapular dermatitis may - 
also occur in some patients. Ophthalmic oint- 
ments may retard corneal healing. Possibility of — 
occurrence of blood dyscrasias from prolonged . 
administration must be considered. Systemie . 
Ge orempherisol ee neen. known to produces » 
bone marrow ia, depression of eryth- 

aste anemjaand visual disturb- 
ances, One case of bone marrow hypoplasia has — 


been reported after prolonged (23 months) use _ 


of an ophthalmic solution. — . $ 
REF 


ENCE: 'Antibacterial Agents. Mono- | 


aph I. Office Seminars iù Ophthalmology® — 


rving H. Pecpels, ed. Allergan Pharmaceuti- - 


cals, 1976, p. 
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CHAIRMANSHIP, 
DEPARTMENT OF 
OPHTHALMOLOGY 


The University of Kansas School of 
Medicine invites applications from 
suitable candidates for «he posi- 
tion of Chairman of the Depart- 
ment of Ophthalmology. Such 
candidates should have demon- 
strated leadership qualities, ex- 
emplary clinical skills and teach- 
ing abilities, and  meritorious 
accomplishments in research. 
Please submit curriculum vitaes to 
Charles E. Brackett, M.D., Chair- 
man, Ophthalmology Search Com- 
mittee, Kansas University Medical 
Center, Kansas City, Kansas 
66103. The University of Kansas is 
an affirmative action and equal 
opportunity employer. Application 
deadline is April 30, 1979. 





WANTED: 





Board Certified or Eligible 
Ophthalmologist to Associate 
in busy Huntington, West 
Virginia Practice. Corporate 


benefits with excellent sala- 
ry. 


Box 1680 
Huntington, West Virginia 
25717 
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If you're looking 
for a new practice 
opportunity. . . 


look here 


i n 
American Medical Associctio 


Physicians 
Placement 
Service 


Opportunity "Y. 
Placement —~ 
Register 


This new AMA Opportunity Place- 
ment Register contains a description 
of over 4,000 available practice oppor- 
tunities. Each listing is a brief coded 
summary covering location, type of 
practice, area of specialization, and 
other data. Included are two indexes 
to assist you in quickly finding the 
most suitable opportunity. 


Fast turnaround -- The Register is 
mailed within 24 hours of receipt of 
your request. After receiving your 
selections of the practice oppor- 
tunities on which you want further in- 
formation, full-page computer print- 
outs on each selection are sent 
within 10 days. 


Order your Register now -- Published 
quarterly by the AMA Physicians’ 
Placement Service, this Register is 
the only comprehensive national 
listing of new practice opportunities. 


AMA Physicians’ Placement Service 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 


YES, | am interested in a new practice 
opportunity. Send me the new AMA 
OPPORTUNITY PLACEMENT REG- 
ISTER, along with the registration 
form. 


Name 
Address 


City/State/Zip 
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Prescribing Information 
CHLOROMYXIN 
(chloramphenicol-polymyxin ophthalmic 


ointment) 


Description 

Each gram of Chloromyxin (chloramphenicol- 
polymyxin ophthalmic ointment) contains 10 mg 
(1%) chloramphenicol and 5,000 units poly- 
myxin B (as the sulfate) in a special base of liquid 
petrolatum and polyethylene 

Actions 

Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts Dy 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from soluble 
RNA to ribosomes. Studies have shown that 
chloramphenicol is not absorbed in measurable 
amounts by topical application to the eye. Devel- 
opment of resistance to chloramphenicol can be 
regarded as minimal for staphylococci and 
many other species of bacteria. 

Polymyxin B sulfate is one of a group of basic 
polypeptide antibiotics derived from Bacillus 
polymyxa (B aerosporus) and has a bactericidal 
action against almost all gram-negative bacilli 
except the Proteus group. Polymyxins increase 
the permeability of bacterial cell wall mem- 
branes. All gram-positive bacteria, fungi, and the 
gram-negative cocci, Neisseria gonorrhoeae and 
N meningitidis, are resistant 
Indications 
Chloromyxin (chloramphenicol-polymyxin 
ophthalmic ointment) is indicated for the treatmer 
of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol- and/or polymyxin-susceptible 
organisms 
Contraindication 
This product is contraindicated in persons 
sensitive to any of its components 
Warnings 
Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 
Precautions 
The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken. 

In all except very superficial infections, the 
topical use of chloramphenicol should be sup- 
plemented by appropriate systemic medication. 
Adverse Reactions 
Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported 
Dosage and Administration 
A small amount of ointment placed in the lower 
conjunctival sac every three hours, or more 
frequently if deemed advisable by the prescrib- 
ing physician. Administration should be con- 
tinued day and night for the first 48 hours, after 
which the interval between applications may be 
increased. Treatment should be continued for at 
least 48 hours after the eye appears normal 

Total dosage of polymyxin, systemic and 
ophthalmic, exceeding 2.5 mg (25,000 units )/ 
kg/day should be avoided 
How Supplied 
N 0071-3082-07 Chloromyxin (chlorampheni- 
col-polymyxin ophthalmic ointment) is supplied 
sterile in ophthalmic ointment tubes of 3.5 g 

UL 


PARKE-DAVIS 


PARKE-DAVIS 

Division of Warner-Lambert Company 

Morris Plains, NJ 07950 PD-JA-2460-1-P (6-7t 
LI 
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-. CHLOROMYXIN 


chloramphenicol-polymyxin 
Dohihalmic Oi hime 


Effective in superficial = 
conjunctival and corneal infections" 






m Chloromyxin, a combination 
of chloramphenicol and poly- 
myxin. “covers” many gram- 
positive organisms, including 
staphylococci, and almost all 
gram-negative bacilli. 

m Works well against Pseudo- 
monas aeruginosa, a danger- 
ous and opportunistic organism 
whicn grows better in the 
cornea than in any other known 
medium + 


Chloromyxin is preservative-free. 


"When caused by susceptible organisms 
tVaughan C, Asbury T: General Ophthalmology. ed 8 
Los Altas, CA, Lange Medica! Publications, 1977, p 296 


Each gram of Chloromyxin Ophthalmic 
Gintment contains 10 mg (1%) chloram- 
phenicol and 5,000 units of polymyxin B (as 
tne sulfate) in a special base of iquid 
petrolatum and polyethylene. 


Frolonged or frequent intermittent use of 
topical chloramphenicol shculd be avoided 
because of the possibility of hypersensi- 
twity reactions, including bone marrow 
hypoplasia. 


All gram-positive bacteria, fungi, and the 
Gram-negative cocci, Neisseria gonorrhoeae 
and N meningitidis, are resistant to poly- 
myxin B alone. And, all fungi are resistant to 
chloramphenicol. Total dosageof polymyxin, 
eystemic and ophthalmic, exceeding 2.5 mg 
(25,000 units)/kg/day should be avoided. 
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„with the Kowa hand-held | 
Applanation Tonometer. 


Like the cost, for example. At $675, the new HA-1 
applanation tonometer is priced lower than any = | ~ 
comparable instrumentation . . . without © | © 
sacrificing performance. | | 





Hand-held and portable, the HA-1 operates on the 
basis of the Goldmann principle: a well-balanced 
applanation prism is brought into contact with the — .— 

subject's corneal surface. Two batteries in the handle ~ 
provide illumination bright enough for critical 
measurement; the sturdy headrest guarantees stability. 

And the HA-1 was designed for use on a seated or f 

reclining patient . . . in or out of the examination room. f 


* [he new HA-1 is portability and performance (andan | 
ideal companion to the Kowa regular or zoom slit lamps) 
... at the lowest price. Call or write for details 

and specifications. m 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C € eC Philadelphia « New York * Boston » Los Angeles * Chicago * Houston « Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 
R ..Wvith the future in sight 


llth ANNUAL ESTELLE DOHENY EYE 
FOUNDATION CONFERENCE 


DISEASES and SURGERY 
of the RETINA and VITREOUS 


Sponsored by 
ESTELLE DOHENY EYE FOUNDATION 





and | : m 
UNIVERSITY OF SOUTHERN CALIFORNIA FSTELLE DOHENY EYE FOUNDATION 
DEPARTMENT OF OPHTHALMOLOGY €D 
september 12, 13 and 14, 1979 


Los Angeles Hilton Hotel—930 Wilshire Boulevard, Los Angeles, 90017 


DIABETIC RETINOPATHY—LASER PHOTOCOAGULATION—RETINAL DETACHMENT SURGERY — MACULAR 
DEGENERATION—RETINAL VASCULAR DISEASE—VITRECTOMY INSTRUMENTATION FOR 
INTRAOCULAR SURGERY—ADVANCES IN VITRECTOMY 


Wednesday: Principles and Techniques of Fluorescein Angiography, Cystoid Macular Edema, Senile Macular 
Degeneration, Treatment of Senile Macular Degeneration, Branch Retinal Vein Occlusion, Central Retinal Vein 
Occlusion, Toxoplasmosis, Diabetic Retinopathy, Treatment of Diabetic Retinopathy. 


Thursday: Vitrectomy Instrumentation, Preoperative Clinical Examination, Ultrasound, Electrophysiology, Basic 
Vitrectomy Techniques, Lensectomy, Diabetic Traction Detachmeat, Principles of Retinal Detachment Surgery, 
Pseudophakic Retinal Detachment, Management of Giant Retinal Tears, Prophylactic Cryoretinopexy, Massive 
Periretinal Proliferation. 


Friday: Vitrectomy Techniques in Cataract Surgery, Retro-Intraocular Lens Membranes, Vitrectomy in Endophthal- 
mitis, Vitrectomy for Intraocular Foreign Bodies, Double Perforating Injuries, Complications of Vitrectomy, Future 
Advances in Vitreous Surgery. 

Participating Workshops in Fluorescein Angiography, Ultrasound, Electrophysiology, Vitrectomy Instrumentation, 
Perimezry, Laser Photocoagulation, C-P-C, and Pathology. 


The Estelle Doheny Memorial Lecture........ Arnall A. Patz, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture ... Robert Machemer, M.D. 

GUEST FACULTY DOHENY EYE FOUNDATION—UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Thomas M. Aaberg, M.D. Ronald H. Akashi, M.D. Glen E. Jarus, M.D. Arthur E. Oberman, M.D. 
Alan C. Bird, F.R.C.S. Janet C. Blanks, Ph.D. Otto H. Jungschaffer, M.D. Thomas E. Ogden, M.D., Ph.D. 
Dean Bak, Ph.D. David S. Boyer, M.D. George K. Kambara, M.D. Ralph S. Riffenburgh, M.D. 
Steven T. Charles, M.D. James R. Brinkley, M.D. Sidney H. Mandelbaum, M.D. Stephen J. Ryan, M.D. 

D. Jackson Coleman, M.D. Bernice Z. Brown, M.D. Bill Milam Stephen K. Schaller, M.D. 
Robert Y. Foos, M.D. Stanley Carson, M.D. James B. Miller, M.D. H. John Shammas, M.D. 
H. Mackenzie Freeman, M.D. Edward F. Cherney, M.D. Don Minck'er, M.D. Ronald E. Smith, M.D. 
Allan E. Kreiger, M.D. Kenneth R. Diddie, M.D. George E. Morgan, M.D. Alan A. Snyder, M.D. 
Robert Machemer, M.D. Jerry F. Donin, M.D. Hugh L. Merris, M.D. Nino Sorgente, Ph.D. 
Ronald &. Michels, M.D. Steven E. Feldon, M.D. A. Linn Murphree, M.D. James R. Wilson; M.D. 
Arnall A Patz, M.D. B. John Hodgkinson, M.D. ^ Anthony B. Nesburn, M.D. X Warren A. Wilson, M.D. 
Francis C. Hertzog, Jr. M.D. John F. Nuesall, M.D. T. Rodman Wood, M.D. 
A. Ray Irvine, M.D. Richard R. Ober, M.D. 


Tuition: $250.00 (includes course abstracts, luncheons, mixers) 
Certified for 22 hours credit, Category |, AMA, CMA 
CONFERENCE CO-DIRECTORS: Kenneth R. Diddie, M.D., Richard R. Ober, M.D., Stephen J. Ryan, M.D. 


For Application: Conference Office 
Estelle Doheny Eye Feundation ° 
1355 San Pablo Street 
Los Angeles, CA 9003 
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WE SUPPLY 
FOR YOUR 
SPECIALITY! 


Low Voltage non-spark gap bi-polar cautery 
Electronic fixation devices for patients 
Contemporary chairs and stools 


Ultrasound for IOL determination 
(Echo-Oculometer) 


Digital Electronic tonometer with memory. 
Gonioprisms and Fundus lenses of all types 
Eye Implants, conformers, orbital plates 
Intraocular foreign body localizer lens. 
Martin surgical instruments 

Hepair service on hand instruments 
Ultrasonic cleaners for office and clinic 
Instrument detergent and Lubricant 
Instrument racks and trays 

Diagnostic equipment 

Loupes and optical aids 

Fisher/Pickering intraocular magnet 








HOW CAN WE SERVE YOU? 


Brochures and information on all 
items available on request 


JEDINED wetauventco. 


1430 Hanley Industrial Ct. e St. Louis, Mo. 63144 
(314) 968-0822 





ALBERT EINSTEIN COLLEGE OF MEDICINE AND MONTEFIORE HOSPITAL AND MEDICAL CENTER 
announce the 
FIFTH ANNUAL OPHTHALMOLOGY SYMPOSIUM . 
and the 
GEORGE N. WISE MEMORIAL LECTURE 
delivered by < 
Dr. Arnall Patz, Seeing Eye Professor and Director, Retinal Vascular Center Wilmer Ophthalmological Institute / 
The Johns Hopkins Hospita! 
Friday, June 8, 1979 
Symposium on Systemic Diseases and the Eye, including: 
e Connectve Tissue Disorders e Non-Retinal Manifestation of Diabetes e Endocrine e Gastrointestinal e Current Concepts of 
Retrolenta Fibroplasia e Phakomatoses e Hematologic Disease e Angioid Streaks e Musculoskeletal Disorders e Macroglobulinemia 
e Glaucoma e Corneal Problems as the First Manifestation of Systemic Disease # Temporal Arteritis, A general session will include 
e The Confusion about Resistance to Outflow, and e Silicone Contact Lenses. 
Guest lecturer: Dr. Arnall Patz e Lecture: CLINICAL AND EXPERIMENTAL OBSERVATIONS ON RETINAL NEOVASCULARIZATION 


Participatirg Faculty of Albert Einstein College of Medicine and Montefiore Hospital and Medical Center include: 

Dr. Paul Henkind, Chairman - Dr. Albert Ackerman, Dr. Arthur Berger, Dr. Edwin Billet. Dr. Raphael Bloch, Dr. Jerre Chambers, Dr. Ephraim 
Friedman, Dr. Kenneth Goldman, Dr. George Gorin, Dr. Michael Harris, Dr. Gerald Kolbert, Dr. Gerald Marinoff, Dr. Satish Modi, Dr. Donald 
Morris, Br. Edward Palmer, Dr. Maria Spinak, Dr. Joseph Walsh, Dr. Daniel Weiss, Dr. Kenneth Wolf, Dr. Barry Wright 


Registration Fee $50.00 ($25.00 for residents) includes lunch. Registration limited. Make checks payable to George N. Wise Memorial 
Fund. For registration and further information write to: 


LH 


Offiee of Continuing Medical Education 
Albert Eins-ein College of Medicine 


1300 Morris Park Avenue 
Bronx, New York 10461 « (212) 430-2822 


Sell-correcting needle 
finds position, depth 


CURFENT TOPICS IN OPHTHALMOLOGY 
June 15, 16, 1979 


Effective destruction of 
papilla within 


Sponsored by The Department of Ophthalmology P; PX /, | QN Ce 
Henry Ford Hospital | 
Detroit, Michigan 


A national panel cf distinguished speakers, with 

emphasis on thyroid eye disease, oculoplastics, 

external disease, retina, and selected research 
topics. 


Registration Fee $100 (Limited enrollment) 


For information and/or registration call 
(313) 876-3229 
or 
(313) 876-3241 


This permanent hair remover features the only patented self. 
correcting needle in existence. Battery operated instrument 
sterilizes, itself when current flows. No-pyncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.95 


O Invoice after 30 days 
D Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-108 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. e 
STREET 
Q/O.S. E E EA 
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Trapezoid type, 
Conjunctival section 
Sharp Pointed Full depth corneo- 
scalpel type, scleral section 
Suture Removal 
Cornea! Puncture 
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Stainless steel case hardened microsurgical 
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Trapezoid type, 
Half depth corneo- 
scleral section 
Lamellar dissection of 
cornea and sclera 


superblades, mounted on a special slender 
designed handle. Sterile and disposable. 


For Information Call or Write: 


MEDICAL 
WORKSHOP... 


2190 Southeast 17th Street / Ft. Lauderdale, FL. 33316 
Call Toll Free 800-327-3720 / In Florida call collect 1-305-522-0618 
" 





Outside blister 
pack is opened 
revealing... 





Sterile inner 
package, which 
IS peeled open... 





And the 
Superblade is 
extended to 
the surgeon! 
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Protective Miosis in Seconds 





THE MIOCHOL 





Protective Zone 


T SURGERY- 
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Filmed during surgery 

by Herbert J. Nevyas, M.D. 

at the Scheie Eye Institute, Philadelphta, PA 
William Nyberg, R.8.P., photographer 


Before i 
Miochol: 


Procedure: 
phacoemulsification 


Preoperative mydriatics: 
2% cyclopentolate and 10% phenylephrine q 
10 min beginning 90 minutes before surgery. 


After 
Miochol: 


Within 35 seconds after instillation 
of 0.5 cc Miochol® maximum protective miosis 
was achieved. 





(acetylcholine 
chloride) 


for protective miosis during cataract surgery 
...lIn just seconds 





MIOCHCL* 
(acetylcholine chloride) 
INTRAOCULAR 


See inser: far full prescribing information. 


INDICATIONS: To obtain complete miosis in 
seconds, Dy irrigation of the iris after delivery of 
the lens in cataract surgery, as well as in pene- 
trating keratoplasty, iridectomy and other an- 
terior segment surgery where rapid, complete 
miosis may be required. 
CONTRA'NDICATIONS: There are presently 
no known contraindications to the use of 
MIOCHCL ‘acetylcholine chloride) Intra- 
oculgr. 


PRECAUTIONS: In the reconstituon of the 
solution, as described under Directions for 
Using Univial, if the center rubber piwg seal in 
the univial does not go down or is down, do 
not use the vial. 


If miosis is to be obtained quickly and com- 
pletely with MIOCHOL, obstructions to 
miosis, such as anterior or posterior syn- 
echiae, may require surgery prior ‘0 admin- 
istretion of MIOCHOL. In cataract surgery, 
use MIOCHOL only after delivery cf the lens. 


Aqueous solutions of acetylcholine chloride 
are unstable. Prepare solution immediately 
before use. Discard any solution thet has not 
been used. 


ADVERSE REACTIONS: There have been no 
known adverse reactions to MIOCHOL (ace- 
tylcholine chloride) Intraocular. 


WARNING: DO NOT GAS-STERILIZE 

1. Immediately before use remove protective 
cap. 2. Give plunger-stopper a quarter-turn 
and press to force solvent and center rubber 
plug into lower chamber. 3. Shake gently to. 
dissolve solid. 4. Cleanse plunger-stopper 
top with 70% ethanol or other suitable germ- 
icide. 5. Discard univial after usd 


757-10 
&> SMITH, MILLER & PATCH 
Division of Cooper Vision P.R., Inc. 


San German, P.R. 00753 
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KRESGE EYE INSTITUTE 
of Wayne State University 
and 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE, 
*. DEPARTMENT OF OPHTHALMOLOGY 


í are pleased to announce a 
: SYMPOSIUM ON GLAUCOMA SURGERY 
honoring 


H. SAUL SUGAR, M.D. 


May 17-18, 1979 
Detroit Plaza Hotel 
Renaissance Center 

Detroit, Michigan 


PROGRAM DIRECTOR: Dong H. Shin, M.D. 
CO-DIRECTORS: Maurice Croll, M.D., & Robert S. Jampel, M.D., Ph.D. 


GUEST FACULTY 


Hugh Beckman, M.D. Samuel D. McPherson, Jr., M.D. 
John G. Bellows, M.D., Ph.D. Irvin P. Pollack, M.D. 

A. Robert Bellows, M.D. Harold G. Scheie, M.D. 

Max Forbes, M.D. Bernard Schwartz, M.D., Ph.D. 
Miles A. Galin, M.D. H. Saul Sugar, M.D. 

John Hetherington, Jr., M.D. David M. Worthen, M.D. 


Yoshiaki Kitazawa, M.D. 
Marvin L. Kwitko, M.D. 
Paul R. Lichter, M.D. 
| KRESGE EYE INSTITUTE FACULTY: 
John W. Cowden, M.D.; Karni W. Frank, M.D.; Robert N. Frank, M.D. 
Robert S. Jampel, M.D., Ph.D.; Garron Klepach, M.D.; Dong H. Shin, M.D., Ph.D. 
Harold Weiss, M.D. 


REGISTRATION FEE: $150.00 (includes coffee breaks, luncheons and banquet) Residents in training: 
$100.00. 


BANQUET honoring H. Saul Sugar, M.D., May 17, 1979: No additional fee to registrants; guests of 
registrants and interested Ophthalmologist NOT registered for the program are invited to attend 
the banquet. FEE: $30.00. 


HOTEL: A block of rooms have been reserved for participants at the Detroit Plaza Hotel, Renaissance 
Center, Detroit, MI 48243. (313) 568-8200. Our special rates are $40.00, for singles and $50.00, 
for doubles or twins. You must mention this Wayne State University program. MAKE YOUR 
RESERVATIONS EARLY. 


INFORMATION: For further information please contact Mr. Bud Prieur, Division of Continuing Medical 
Education, Wayne State University School of Medicine, 1206 Scott Hall, 540 E. Canfield, 
Detroit, Michigan 48201 (313) 577-1180. 


TO REGISTER: Make check payable to WAYNE STATE UNIVERSITY. Mail to the above address. 


Exhibitors Welcome: Please contact Mr. Prieur. 


AUCH & Lu | 
_...FOR PROFESSIONAL RESULTS 


Your patients place their trust in. your 3 
professional competence. You rely on the | 
capabilities of youf instruments to aid you in 
diagnosis and treatment. 
The BAUSCH & LOMB Keratofneter, the Model 
70 Vertometer, the Greens’ Refractor, the 
Copeland Streak Retinoscope and the 
AUTO-PLOT Projection Tangent 
Screen are among the products 
that have established the Bausch & 
Lomb reputation for unexcelled 
quality and dependability during 
over 80 years of ophthalmic 
instrument manufacturing. 
For detailed product information 
use the coupon below. 
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SEEMS TO END... 


PRESCRIBE 


VASOCONA 


(naphazoline hydrochloride 0.05% 
and antazoline phosphate 0.5%) 


sterile ophthalmic solution 


a non-steroidal solution 
for the patient who needs 
long-term therapy 


High therapeutic benefit 


to risk ratio — Vasocon-A 
provides long-term treatment ol 
chronic flare-ups without the need 
for steroids. 


Synergistic decongestant/ 


antihistamine activity 

— Vasocon-A quickly clears red eyes, 
and effectively relieves itching and 
irritation. 


A true solution — unlike steroid 
Suspensions, Vasocon-A delivers 
uniform drug concentration in every 
drop without shaking. 


High patient acceptance 


— Vasocon-A is a cosmetically 
acceptable solution that leaves no 
sticky, gummy residue on lid margins; 
causes minimal irritation. 
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FOR THOSE VASOCON-A 
` OPHTHALMIC 
. 
PA | | EN | S WI | H DESCRIPTION: 
| A sterile ophthalmic solution having the following com- 
2 A | 1 position 
C ON IC LLE G IC Naphazoline hydrochloride ............... 0.05 % 
Antazoline phosphate.................... 05 % 
CONJUNCTIVITIS ve ipe cU ees 
LEM ME Phenylmerc uric acetate (oreservat ve). e^ 0 002% 


Sodium carbonate anhydrous and sodium chloride 


ACTION: 
Vasocon-A combines the-effects of the antihistaminic 
Antazoline, and the decongestant, Naphazoline 


INDICATIONS: 

Based on a review of a related combination of 
drugs by the National Academy of Sciences — 
National Researcn Council and/or other informa 
tion, FDA has classified the indications as follows 


Possibly" effective 


For relief of ocular irritation and/or congestion or 
for the treatment of allergic, inflammatory, or infec 
tous ocular conditions 


Final classification of the less-than-effective indi- 
cation requires further investigation 





CONTRAINDICATIONS: 
Hypersensitivity to one or more of the components of 
this preparation 


WARNING: 
Do not use in presemce of narrow angle glaucoma 


PRECAUTIONS: 

This preparation should be used only with caution inthe 
presence of hypertension, cardiac irregularities or hy- 
perglycemia (diabetes). This product is sterile when 
packaged. To prevent contaminating the dropper tip and 
solution, care should be taken not to touch the eyelids or 
Surrounding area with the cropper tip of the bottle. Keep 
bottle tightly closed when not in use. Protect from light 


ADVERSE REACTIONS: 

The following adverse reactions may occur: Pupillary di- 
lation, increase in intraocular pressure, systemic effects 
due to absorption (i.e, hypertension, cardiac irregulari- 
ties, hyperglycemia) 


DOSAGE: 
One or two drops instilled in each eye every 3 or 4 hours 
or less frequently, as required to relieve symptoms 


CAUTION: 
Federal law prohibits dispensing without prescription 


HOW SUPPLIED: 
15 ml dropper-tip plastic squeeze bottle 


REFERENCES: 

Miller, J. and Wolf, E.H., “Antazoline Phosphate and Na- 
phazoline Hydrochloride, Singly and in Combination for 
the Treatment of Allesgic Conjunctivitis — a Controlled, 
Double-blind Clinical Trial," ANNALS OF ALLERGY Vol 
35, (1975), pp. 81-86 


Becker, B. and Hahn, K.A., "Tropical Corticosteroids and 
Heredity in Primary Open-Angle Glaucoma." AMERI- 
CAN JOURNAL OF OPHTHALMOLOGY. Vol. 57 
(1964), 543-551 


Allansmith, M.R., "Vernal Conjunctivitis,” in CLINICAL 
OPHTHALMOLOGY, Vol. 4, Duane, T.D. Ed. (New York 
Harper & Row, 1976) pp. 1-6 


Francois, J., "Corticosteroic Glaucoma," ANNALS OF 
OPHTHALMOLOGY, Vol. 9, Number 9 (September 
1977), pp. 1075-1080 


SMITH, MILLER & PATCH 
Division-of Cooper Vision P.R., In« 
San German, P.R. 0075% 





881-22 












. DIFFERENCE 
- ISCLEAR...BY DESIGN. | 


Design advantages of ULTRAVUE Lenses 





= No visible segments —ULTRAVUE Lenses are the bifocals with no lines... 


D Progressive power corridor in ULTRAVUE Lenses between distance portion and 
reading area.. 


o Large distance porion... 
" Large spherical reading area.. 

. LINo surface astigmatism in progressive power corridor... 
L AOLITE* hard resin lenses... 


LJ 75 mm diameter lens blank... 
O Beauty and optical superiority... 


O Easy patient adaptability... 


. [1 With 27,000 dispensers trained and certified, you can prescribe ULTRAVUE 
| enses with confidence. 
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„become patient benefits 


for happy wearers. 


the look of single-vision lenses with no obstructing line, no annoying double 
images. 





clear vision at all distances with no abrupt power change -—uninterupted 
vision from near, through intermediate, to far. 


full-field, distortion-free viewing. 


more patient comfort for close-up viewing. 





better visual acuity for intermediate-range viewing. 





lightweight comfort with impact resistance and unlimited tinting poss bilities. 


fits modern fashion frames to help your patients maintain a youthful 
appearance with ULTRAVUE Lenses. 


many practitioners are fitting 50% of their oresbyopes with ULTISAVUE Lenses. 





patient acceptance is a consistent 97% with newly diagnosed presbyopes as 
well as current flat top wearers. For additiona: information on the fastest 
growing lens of the decade, call toll free 1-800-225-7498. 
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FML (fuorometholone) 01% takes the heat 
off postoperative inflammation. 


Inflammation following surgery can be 
sight-threatening. FML” (fluorometholone) 
helps prevent potential complications by 
reducing inflammation —promptly and 


tated the discontinuation of steroid therapy.’ 
Another post-cataract extraction study 
reported higher pressures with dexameth- 
asone than with FML? 


Patient comfort is another reason to choose 
FML. The Liquifilm* vehicle soothes and 
lubricates ocular tissues and doesn't inter- 
fere with epithelial regeneration. 


FML (fluorometholone) 
works well under pressure. 


effectively. A clinical study of almost 
400 surgical procedures showed that flu- 
orometholone significantly reduced the 
incidence of corneal graft rejection and 
post-cataract extraction complications! 

And what's more, FML has a high margin 
of safety. In the same study, there were no 
cases of pressure increases that necessi- 


INDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe. 
CONTRAINDICATIONS — Acute superficial herpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the constituents of this medication. WARNINGS — 
Steroid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slit-lamp microscopy 
is mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior sub- 
capsular cataract formation, or may aid in the establishment of secondary ocular infections from fungi or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has been known to occur with use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity enhanced by presence of steroid medication. Safety and effectiveness have not been 
demonstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has not 
been established. PRECAUTIONS — As fungal infections of the cornea are particularly prone to develop coincidentally with long-term local 
steroid applications, fungus invasion must be suspected in any persistent corneal ulceration where a steroid has been used or is in use. Intra- 
ocular pressure should be checked frequently. ADVERSE REACTIONS — Glaucoma with optic nerve damage, visual acuity or field defects, 
posterior subcapsular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation of the globe. 


REFERENCES: 
1. Castroviejo, Ramon. The control of postoperative inflammation with fluoromethclone. Klin Mbl Augenheilk 166:518-520, 1975. 


2. Marun, Edgard. Evaluation of a new topical steroid. Fluorometholone, in the postoperative course of the cataract operation. Ann Ophthalmol 
7 :139-142, 1975. 


P AJIĘRGAN Pharmaceuticals, Inc., Irvine, California 92713, U.S.A. 
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Editorials 


The Section Council and the Phoenix Phenomenon 


Tre Section Council of the American 

Medieal Association is one of the 
oldest of the ophthalmology specialty 
groups. The engraved names on the 
chairman's gavel (now housed in the 
Philadelphia College of Physicians’ 
Mutter Museum) include a list of 
names cf the most illustrious Ameri- 
cans of the last 100 years in our disci- 
pline. Furthermore, there has been a 
galaxy ef industrious secretaries in 
the more recent decades, beginning 
with the greatest of all, the late Par- 
ker Heath, who personally arranged 
the Knapp Fund, which supports the 
scientifie activities of the section. 
Heath was followed by such stalwarts 
as Gundersen, Scheie, Newell, Straats- 
ma, Breinin, and, most recently, 
Weinstem. All of these secretaries 
have lef: their mark. 

Therefore, it was with considerable 
regret that the optical community 
learned ef the demise of the tradition- 
al and venerable Seetion Council. It is 
now my pleasant duty to inform those 






who are concerned that, although the 
old section is indeed dead, a young and 
healthy successor has arisen, phoenix- 
like, from the ashes. 

Briefly, this new Section Council 
will meet yearly, but not at a general 
AMA meeting as did the old section. 
Thanks to broad thinking and cooper- 
ation on both sides, the section will 
now meet annually as an adjunct of 
the American Academy of Ophthal- 
mology. Rather than duplicating the 
Academy's program, the section will 
concentrate on symposia, bringing the 
latest ophthalmologically relevant de- 
velopments in other disciplines to our 
colleagues. 

The section has two other missions. 
One mission is to insure that, at the 
time of the delegates’ meetings, major 
representation from ophthalmology 
will be present. This movement to 
guarantee informed and high- 
powered input from ophthalmology 
will be spearheaded by Whitney 
Sampson in the historie tradition of 


The 1982 International Congress 


The United States has been declared 

the hest country for the next Inter- 
national Congress. This will be the 
24th eongress of this kind in the field 
of ophthalmology. The first one was 
held in 1857 in Brussels. 

The United States had extended an 
invitation to the International Coun- 
cil. The council negotiated with an 
organizing committee and then ac- 
cepted the invitation. The organizing 
committee has elected A. Edward 
Maumenee, MD, as president and 
Frank W. Newell, MD, and Bradley R. 
Straatsma, MD, as vice presidents. 
Bruce E. Spivey, MD, will be secre- 
tary-general. The organizing commit- 
tee also consists of secretaries who are 
concerned with the scientific pro- 
gram, scientific exhibits, and instruc- 
tion courses. 

The organizing committee for the 
International Congress and the board 
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of directors of the American Academy 
of Ophthalmology have now agreed to 
hold a joint meeting in 1982. This 
meeting will take place in San Fran- 
cisco, Oct 30 to Nov 6. 

At the last meeting of the American 
Academy in Kansas City, Vice Presi- 
dent Bradley Straatsma held a confer- 
ence with the leaders of all national 
ophthalmic organizations in the Unit- 
ed States. He discussed plans for the 
fortheoming International Congress 
and pleaded for support from all other 
ophthalmologists. 

The board of directors of the Amer- 
iean Academy passed a resolution in 
San Francisco on Jan 20, 1979 that the 
American Academy, as the host 
organization, will dedicate efferts and 
resources to make the joint congress 
in 1982 the finest international meet- 
ing in the history of ophthalmology. 
The board of directors also resolved 


Harold Falls, who so admirably car- 
ried our word to medicine at large 
over the years. It is the AMA's avowed 
philosophy that the specialties shall 
address themselves to the social- 
economic-political forces that predom- 
inate in our society. To ignore these 
forces is to invite disaster. The time is 
critical, and we must become maxi- 
mally involved. 

Finally, the seetion intends to carry 
the message of what ophthalmology 
has to offer to our nonophthalmologic 
physician friends at their formal 
meetings. There are other modifica- 
tions in our mocus operandi waiting 
in the wings; these are minor details. 
The big message to remember is that 
the old section is dead. The phoenix 
has arisen. The new section is alive 
and well. Long live the section! 

THOMAS D. DuANE, MD 
Wills Eye Hospital 

1691 Spring Garden St 
Philadelphia, PA 19130 


that the American Academy will 
initiate the mobilization of organiza- 
tional and financial resources, includ- 
ing an assessment of the membership 
if necessary, to insure the success of 
this congress. These resolutions will 
be submitted to the membership at 
the next business meeting in San 
Francisco. 

The occasion of holding an Interna- 
tional Congress in the United States is 
a great privilege, which we all appreci- 
ate. However, it also places a number 
of obligations on American ophthal- 
mologists. These obligations are not 
only scientific and administrative in 
nature, but also represent a certain 
financial burden. We feel sure that 
American ophthalmology will rise to 
the occasion. 

FREDERICK C. BLop1, MD 
Iowa City e 
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Four Risk Faetors for 


Severe Visual Loss in Diabetic Retinopathy 


The Third Report From the Diabetic Retinopathy Study 


The Diabetic Retinopathy Study Research Group 


e The Diabetic Retinopathy Study 
(DRS) Research Group has so far identi- 
fied four retinopathy factors that increase 
the two-year risk of developing severe 
visual loss. The risk grows as the number 
of risk factors increases. Eyes with three 
or more risk factors (eyes with “high-risk 
characteristics”) are at a much higher 
risk than eyes with two or fewer factors. 
The DRS protocol was changed in 1976 to 
require consideration of treatment for 
these “high-risk” eyes. 

(Arch Ophthalmol 97:654-655, 1979) 


Among the retinopathy factors that 

have been investigated in the 
Diabetic Retinopathy Study (DRS) so 
far, four have been found to increase 
the two-year risk of developing severe 
visual loss, which is defined in the 
DRS as visual acuity less than 5/200 at 
two or more consecutively completed 
follow-up visits scheduled at four- 
month intervals. The four factors are 
(1) presence of vitreous or preretinal 
hemorrhage, (2) presence of new 
vessels, (3) location of new vessels on 
or near the optic disc, and (4) severity 
of new vessels. 





Accepted for publication Nov 21, 1978. 

For a list of investigators in the Diabetic 
Retinopathy Study Research Group, see refer- 
ences 1 and 2. 

Reprint requests to DRS Coordinating Center, 
Division of Clinical Investigation, Department of 
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Risk factors according to ten retinopathy groups. NVD indicates new vessels on or within 
1 disc diameter of optic disc. 


Diabetic Retinopathy—DRS Group 
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Two-Year incidence of 
Severe Visual Loss by 
No. of Risk Factors 


2-yr Incidence of 
Severe Visual Loss 


in Untreated Eyes 


————— 


Rate, 96 SE, % 





The first two DRS reports'? classify 
results aczording to these risk factors 
into ten groups that range from group 
a (“eyes with no new vessels and 
without hemorrhage") to group jJ 
("eyes wizh moderate or severe NVD 
with or without NVE with hemor- 
rhage"). The abbreviation NVD desig- 
nates new vessels on or within 1 dise 
diameter of the optic dise, and NVE 
denotes the new vessels "elsewhere," 
ie, more shan 1 disc diameter from 
optic disc. 

In the Figure, the ten groups are 
characterized as to the presence or 
absence of each of the risk factors. 
Group a (Figure) has none of the 
factors, group j has all four factors, 
and the intermediate groups have 
either one, two, or three factors. 
Although groups a and b are without 
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new vessels, these eyes are un- 
doubtedly at higher risk of severe 
visual loss than eyes with ordinary 
background retinopathy beeause, for 
DRS eligibility, either severe nonpro- 
liferative retinopathy had to be pres- 
ent in both of the patient's eyes, or the 
fellow eye had to have new vessels. 

In counting risk factors, NVD are 
counted twice: once for new vessels 
and once for closeness to the disc. 
When NVD are present (groups g, h, 1, 
and j), then the question abcut severi- 
ty (Figure) applies to NVD only (and 
not to NVE) This is because a 
subgroup analysis (not presented) 
indicates that in eyes with NVD, the 
presence of moderate or sewere NVE 
does not further increase the risk of 
severe visual loss. 

In the Table, the two-year incidence 
rates of severe visual loss in untreated 
eyes from the Figure are grouped 
according to the number of risk 
factors. Three items are noteworthy: 
First, the risk of visual loss grows 
progressively as more risk factors are 
added. Second, the risk remains mod- 
erately low with two or fewer risk 
factors, but then jumps from 8.5% to 
26.7% as the number of risk factors 
increases from two to three. Third, 
eyes that were previously described as 
having "high-risk characteristics”? 
now can be seen to be those with three 
or more risk factors; it is for these 


eyes, if they were as yet untreated, 
that the DRS protocol was changed in 
1976 to require consideration of treat- 
ment.' Ophthalmologists may find 
useful the rule of thumb which says 
that eyes with three or more risk 
factors are at ‘high risk” of severe 
visual loss. * 

The foregoing method of combining 
risk factors is cne convenient way to 
define eyes (with diabetic retinopa- 
thy) that are at a high risk of severe 
visual loss. The fowr risk factors are 
not necessarily the most important 
ones, nor are they necessarily the only 
important ones. Eyes in the DRS are 
being examined in a multivariate 
analysis to determine the potential 
importance of a large number of risk 
factors in diabetic retinopathy, includ- 
ing the four described in this commu- 
nication. 


The Diabetic Retinopathy Study is supported 
by contracts with the National Eye Institute, 
National Institutes of Health, and US Depart- 
ment of Health, Education, and Welfare. 
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Timolol Maleate 


Efficacy and Safety 


Thom J. Zimmerman, MD, PhD; Michael A. Kass, MD; Michael E. Yablonski, MD, PhD; Bernard Becker, MD 


è A randomized, double-masked trial of 
various concentrations of timolol maleate 
ophthalmic solution (0.1%, 0.2596, 0.5%, 
and 1.0%) vs placebo demonstrated that 
all concentrations of timolol effectively 
lowered intraocular pressure (IOP). A 
0.5% solution of timolol was as effective in 
reducing IOP as the 1.0% concentration. 
Blood pressure, visual acuity, and pupilla- 
ry diameter were not altered significantly 
by any concentration of timolol tested 
during this study. There was a dose- 
dependent decrease in resting pulse rate 
with increasing concentrations of timolol. 
No objective signs of drug intolerance 
were found on external ocular examina- 
tion, nor were any subjective symptoms 
elicited on questioning the subjects. 
Timolol applied topically twice daily in 
concentrations of 0.1% to 0.5% appeared 
to be an effective and safe ocular hypoten- 
sive agent. 

(Arch Ophthalmol 97:656-658, 1979) 
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I^ preliminary trials, the £-adrener- 

gic blocking agent, timolol maleate, 
appeared to be an efective and safe 
ocular hypotensive agent. Timolol did 
not produce the side effects (eg, 
miosis, fluctuating myopia, hyperem- 
ia) commonly caused by many topical 
antiglaucoma — medications." The 
present experiment was designed to 
study further the efficacy and safety 
of this medication. 


SUBJECTS AND METHODS 


Twenty-seven patierts with ocular hy- 
pertension (elevated intraocular pressure 
[IOP] with normal visual fields and normal 
optic discs) and three patients with 
primary open-angle glaucoma were as- 
signed either to a timolol treatment group 
or a placebo treatment group in a random- 
ized, double-masked fashion. The patients 
ranged in age from 31 to 76. years. Eigh- 
teen patients were female, 12 were male. 
Fourteen patients were white, and 16 were 
black. All subjects were informed of the 
nature of the study before giving their 
consent, 

For the first week of the study, subjects 
discontinued all antiglaucoma therapy and 


Accepted for publication July 7, 1978. 

From the Glaucoma Center, Department of 
Ophthalmology, Washington University School 
of Medicine, St Louis. Dr Zimmerman is now 
with the Department of Ophthalmology, Louisi- 
ana State University School of Medicine, New 
Orleans. Dr Yablonski is now with the Depart- 
ment of Ophthalmology, Mt Sinai School of Medi- 
cine, New York. 

Reprint requests to the Glaucoma Center, 
Department of Ophthalmology, Washington Uni- 
versity School of Medicine, 660 3 Euclid Ave, St 
Louis, MO 63110 (Dr Kass). 


received one drop of placebo (timolol 
ophthalmic vehicle) every 12 hours, in ei- 
ther the right or left eye, according to a 
randomized allocation schedule. The pa- 
tients were instructed to use the drops at 8 
AM and 8 PM each day. On day 7, baseline 
studies were performed according to the 
schedule listed in Table 1. After the 8 PM 
tonometry on day 7, the test medications 
were taken from the patients and new 
bottles were distributed. Each subject in 
the control group received another bottle of 
placebo drops to be used in the same eye as 
the first week. Each patient in the timolol 
group received 0.1% timolol to be used in 
the eye previously treated with placebo. 
The new drops were used for one week, and 
the patients returned on day 14 for repeat 
studies (Table 1). This process continued 
until one week of treatment with each 
concentration of timolol had been com- 
pleted (Table 2). 


RESULTS 


Black patients and white patients 
did not differ significantly in their 
responses to timolol, nor did male and 
female subjects. Therefore, the results 
were combined for the purpose of data 
analysis. In a similar fashion, the 
results from patients from primary 
open-angle glaucoma and ocular hy- 
pertension were pooled. 

All four concentrations of timolol 
were effective in lowering the IOPs of 
the treated eyes below that of the 
baseline levels (placebo treatment at 
one week) at all hours of measurement 
(Table 3). With each concentration of 
timolol, the mean IOPs in the treated 
eyes were still significantly decreased 
at 8 AM and 8 PM (12 hours after the 
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Table 1.—Observation and Measurement Schedule* Table 2.—Plan of Study 





Observation or Group 
Measurement 8 AM E AM 11 AM 2 PM 4 PM t PM P 







Placebo Timolol 


Placebo* Placebo” 
Placebo 0.1% Timolol 
Placebo 0.25% Timolol 
Placebo 0.5% Timolol 
Placebo 1.0% Timolol 














MAUNA 





External ocular 
examination 
Questions concerning 
symptoms 






*Placebo drops and all concentrations of 
timolol were administered twice a day to one 
eye. 







Week 2 Week 4 Week 5 


Week 1 pua pees ON _——————— aAa 
rn 0.1% 0.25% 0.5% 1.0% 
Placebo Placebot Placebo Timolol Placebo Timolol Placebo Timolol Placebo Timolol 


Untreated eye A : ; 24.9 : 24.5 ; 23.5 


Treated eye ; ; : 21.01 : 19.818 ; 18.58 
Untreated eye ; 237 à 23.6 s 23.7 


Treated eye à : 20.318 ; 20.218 ; 19.218 
Untreated eye : ; : 23.1 . 22.8 : 21.5 


Treated eye i > 1 20 51 19.118 i 18.618 
Untreated eye 21.6 1 21.8 20.9 


Treated eye ; : : 18 918 18.718 , 17.618 
Untreated eye : ; i 20.8 ; 21.0 ^ 20.1 


Treated eye ; : .3$ 18.518 i 17.31 . 18.31 
Untreated eye . 21.1 21.5 ; 21.2 


Treated eye : è 18.7Ł}§ à 19.01 : 17.718 





*All values are given as millimeters of mercury. Each mean is mean of 15 patients’ responses in respective treatment groups. 

TDuring subsequent weeks of the study, this group received timolol in increasing concentrations. 

[Difference between mean intraocular pressure in timolol-treated eyes and baseline intraocular pressure at that hour is significant (P < .05, Tukey's 
multiple comparison procedure). 

§Difference between mean intraocular pressure of timolol group as compared to placebo group is significant (P < .05, Tukey's multiple comparison 
procedure). 


Table 4.—Mean Tonographic Outflaw Facility* 


Week 2 Week 3 Week 4 Week 5 
Week 1 pe—— — ——— — GG ee 


——————— 
11 AM m am 0.1% 0.25% 0.5% 1.0% 
Measurement Placebo Placebot Placebo Timolol Placebo Timolol Placebo Timolol Placebo — Timolol 


Untreated eyes 0.12 0.15 0.12 0.12 0.14 0.13 0.12 0.13 0.11 0.13 


Treatedseyes 0.13 0.13 0.11 0.13 0.12 0.13 * 0.11 0.12 0.13 0.14 





*All values are given as microliters per minute per millimeter of mercury. Each mean is mean of 15 patients' responses in respective treatment 


groups. 
TDuring subsequent weeks of study, this group received timolol in increasing concentrations in the one eye allocated to timolol treatment. 


Table 5.—Mean Values of Resting Pulse Rates* 


Week 1 Week 2 Week 3 Week 4 Week 5 


mMM—————Á—— 9 ee qM 9 qM e 
Time Placebo Placebo: Placebo 0.196 Timolol Placebo 0.25% Timolol Placebo 0.5% Timolol 


8 
AM 77.1 80.0 76.6 80.7 76.9 78.7 78.5 77.2 76.3 74.8 

9 
AM 75.1 82.0 76.3 79.7 76.1 79.0 75.5 76.4 75.0 75.0 

11 
79.1 76.9 


AM 79.6 82.9 80.1 83.6 79.0 80.9 78.5 79.5 











Placebo 1.0% Timolol 







*All values are given as beats per minute. Each mean is mean of 15 patients’ responses to respective treatment groups. cy 
TDuring subsequent weeks of study, this group received timolol in increasing concentrations in the one eye allocated to timolol treatment. 
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last drug administration). Intraocular 
pressure decreased with increasing 
concentrations of timolol (P < .05, 
regression analysis). Timolol concen- 
trations of 0.5% and 1.0% were equally 
effective in lowering IOP. Treatment 
with placebo was ineffective in lower- 
ing IOP from baseline, levels (Ta- 
ble 3). E 

At'each of the four concentrations, 
the mean values of the IQPs of the 


timolol-treated eyes were significant- 


ly lower than those of the untreated 
fellow eyes at 8 4M, 9 AM, 11 AM, and 2 
PM (P — .05, Tukey's multiple compar- 
ison test). A similar trend was noted 
at 4 PM and 8 PM, but the differences 
were not statistically significant 
(P > .05, Tukey's multiple comparison 
test). The mean IOPs of the treated 
and the untreated eyes of the placebo 
group were similar at each measure- 
ment. 

The mean IOPs in the timolol- 
treated eyes were significantly lower 
than in the placebo-treated eyes at 
most measurements for all concentra- 
tions of drug tested (Table 3). 

A decrease in IOP was noted in the 
fellow eyes with increasing concentra- 
tions of timolol (P — .05, regression 
analysis). The reduction in IOP was 
not as great as in the timolol-treated 
eyes. The contralateral effect on IOP 
of unilateral timolol therapy was 
greater with the 1% concentration 


1. Katz IM, Hubbard WA, Getson AG, et al: 
Intraocular pressure decrease in normal volun- 
teers following timolol ophthalmic solution. 
Invest Ophthalmol 15:489-492, 1976. 

2. Zimmerman TJ, Kaufman HE: Timolol: A 
beta-adrenergic blocking agent for the treat- 
ment of glaucoma. Arch Ophthalmol 95:601-604, 
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than with the 0.5% cencentration 
(Table 3). 

No significant effect of treatment 
with placebo or with any concentra- 
tion of timolol on the tenographic 
facility of outflow was noted (Table 4). 
Pupillary size, visual acuity, and blood 
pressure did not change substantially 
in either the timolol or the placebo 
group at any time during the study. A 
modest, dose-dependent decrease in 
mean resting pulse rate was noted 
with increasing concentrations of 
timolol at each observation time 
(P < .05, regression analysis) (Ta- 
ble 5). 


COMMENT 


The results of this randomized, 
double-masked, dose-respense study 
comparing increasing concentrations 
(0.1%, 0.25%, 0.5%, and 1.0%) of timolol 
with placebo indicate that, for at least 
12 hours after drug administration, all 
four concentrations of timolol are 
effective in reducing the IOP of 
patients with primary open-angle 
glaucoma or ocular hypertension. A 
timolol concentration of 05% appears 
to be as effective an ocular hypoten- 
sive agent as a timolol eoncentration 
of 1.0%. Intraocular pressure is signif- 
icantly lowered by all concentrations 
of timolol tested at most measure- 
ments as compared to baseline levels, 
randomly selected placebo-treated 
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eyes, or untreated fellow eyes 
(P < .05, Tukey’s multiple comparison 
test). (The latter comparison is made 
more complicated by the occurrence of 
a contralateral effect on IOP by uni- 
lateral timolol treatment.) 

The tonographic facility of outflow 
is not altered by any concentration of 
timolol tested in this study. This 
agrees with other studies,' including 
that of Yablonski and co-workers, 
who note that the ocular hypotensive 
effect of timolol can be accounted for 
by a decrease in aqueous humor 
production. 

Pupillary size, visual acuity, and 
blood pressure are not changed signif- 
icantly in either the placebo or the 
treatment group. No adverse reac- 
tions are reported by patients in ei- 
ther treatment group. A modest, dose- 
dependent reduction in resting pulse 
rate is noted on timolol therapy, in 
agreement with other reports in the 
literature." 

Topical timolol administered twice 
daily in concentrations of 0.1% to 0.5% 
appears to be an effective and safe 
treatment for elevated IOP. 
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Attachment of Bacteria to Soft Contact Lenses 


Sherry A. Fowler, MS; Jack V. Greiner, PhD; Mathea R. Allansmith, MD 


€ A tota! of 25 soft contact lenses from 
17 asymptomatic contact lens wearers 
and eight patients with contact lens-asso- 
ciated giant papillary conjunctivitis were 
examined by scanning electron micros- 
copy. Structures that resembled bacteria 
were present on the anterior surface of 
seven lenses. All lenses showed a coating 
of granular mucus-like deposits. Some 
bacteria were seen scattered randomly 
over the surface, with no apparent attach- 
ment to the lens, whereas others were 
attached to the coated surface by thin, 
flagella-like foot processes, the distal 
ends oí which were unattached. These 
attached bacteria were cylindrical in 
shape. Several bacteria showed a con- 
striction centrally. Some bacteria were 
covered by the surface coating, while 
others, which were round to ovoid in 
shape, appeared partially embedded in 
the coatinc itself. Aggregations of bacte- 
ria were seen around clumps of mucus- 
like debris. 

(Arch Ophthalmol 97:659-660, 1979) 


I^ a previous study' we noticed 

bacteria on the anterior surface of 
several soft contact lenses. These 
lenses had been worn by either 
asymptomatic contact lens wearers 
with normal-appearing conjunctiva or 
by patients with contact lens-asso- 
ciated giant papillary conjunctivitis.” 
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Matas et al,’ using scanning electron 
microscopy, found bacteria on the 
posterior surface of one of three 
hydrophilic contact lenses. These bac- 
teria appeared to lie on the lens 
surface, and it was not clear whether 
they were otherwise attached to the 
lens surface. 
The present study uses scanning 
electron microscopy to investigate the 
relationship of bacteria to the anterior 
surface of soft contact lenses. 


MATERIALS AND METHODS 


A total of 25 soft contact lenses from 17 
asymptomatic contact lens wearers with 
normal-appearing conjunctiva and from 
eight patients with contact lens-associated 
giant papillary conjunctivitis were exam- 
ined by means of scanning electronanicros- 
copy. Lenses were removed from subjects 
by using the finger pinch method, teuching 
as little of the lens as possible, and were 
immediately immersed and fixed in 4% 
glutaraldehyde solution in 0.15 M sodium 
phosphate buffer (pH, 7.2) for several 
hours at room temperature. Lenses were 
then postfixed in cold 1% osmic acid solu- 
tion in the same buffer for 90 minutes, 
followed by dehydration in graded ethyl 
alcohols and drying in a critical point 
drying apparatus using carbon dioxide as a 
critical point transitional fluid. Lenses 
were mounted on aluminum sample stubs 
and coated with gold (60%)-palladium (40%) 
in a sputtering device. The anterior lens 
surface was examined for structures that 
morphologically resembled bacteria, dy use 
of a scanning electron microscope operated 
at 40 kV. 


RESULTS 


Structures with the morphologic 
appearance of bacteria were present 
on the anterior surface of seven 
contact lenses examined by scamning 


electron microscopy. All lenses so 
examined bore a surface coating of 
granular deposits, which was believed 
to be dried mucus debris. 

Some baeteria were scattered ran- 
domly over the surface, with no appar- 
ent attachment to the lens, whereas 
others were attaehed to the coated 
surface by thin, flagella-like foot 
processes (0.1 to 0.2 u in diameter). 
The distal end of these structures was 
free and was unattached to the 
surface. These cylindrically shaped 
bacteria had a diameter of 0.3 to 0.4 u 
and a length of approximately 2 u (Fig 
1), although several were 3 to 4 u in 
length. A slight eentral constriction 
divided these longer bacteria into 
segments that measured approxi- 
mately 1.5 to 2.0 u. Round to ovoid- 
shaped bacteria, which appeared to be 
stuck in the surface, measured 0.4 to 
0.5 u in diameter and ranged between 
0.4 and 0.7 u in length (Fig 1). Some 
bacteria were actually embedded in 
the surface coating deposits (Fig 2), 
and aggregations of bacteria were 





Fig 1.—Bacteria adherent to surface coat- 
ing of worn contact lens. Bacteria with foot 
processes (arrows) are attached%o granu- 
lated coating ( x 1,000). Bar gauge is 1 y. 
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Fig 2.—Bacterium embedded in granulated surface coating (lower left corner). Elongated 
bacterium with central constriction (white arrow). Bacterium with foot processes (black 
arrow). High magnification of foot process (black-on-white arrow). Unattached, loose 
bacteria (lower left [ x 10,000] ). Bar gauge is 1 y. Inset, Bacteria aggregated around and 
stuck into mucus-like debris ( x 1,000). Bar gauge is 1 y. 


gathered around clumps of mucus-like 
debris (Fig 2, inset). 


COMMENT 


Bacteria were demonstrated on sev- 
en of 25 soft contact lenses examined. 
It is not known how many lenses 
originally had bacteria on them. The 
procedure used for preparation of 
these lenses for scanning electron 
microscopy would be likely to break 
the attachment of bacteria to the lens 
surface, thereby removing them. 

The presence of bacteria on contact 
lens surfaces has been mentioned 
previously." Only one group of 
authors showed pictures to substan- 
tiate their comments.* The structures 
reported by Matas et al' were rod- 
shaped and measured 2 to 4 u in 
length. Pseudomonas aeruginosa was 
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cultured from the soaking solution 
from which this lens was obtained. 
Scanning electron microscopy of the 
cultured bacterial colenies demon- 
strated collections of rod-shaped 
structures, which appeared to be 
morphologically identical to those 
seen on the contact lens surface. These 
bacterial structures were similar if 
not identical to those seen on the 
anterior surface of the lenses that we 
examined. The scanning electron 
microscopic appearance of long, cylin- 
drical bacteria with foot processes was 
similar both in length and diameter to 
the flagellate bacteria shown by Pfis- 
ter^ in a scanning electron micrograph 
of the rabbit conjunctival surface. 

As for the round-to-evoid bacterial 
structures that appeared to be stuck in 
the surface coating deposits, we were 


? irae. oe eee Cmm Ryu Tare z Aai GU" 


not able to determine whether these 
were immature, but developing cylin- 
drical 2-u-long forms, or if they were 
some other type of bacteria. 

We believe that lens surface coat- 
ings permit bacteria to accumulate 
and attach in the same way that 
bacteria attach to other mucus- 
covered, nondesquamating surfaces.’* 
Bacterial attachment is necessary for 
persistence and colonization of bacte- 
ria on nondesquamating surfaces.’ 
Because bacteria are unlikely to 
proliferate on a surface unless they 
can attach, and in that we have shown 
that bacteria do attach to the surface 
of contact lenses, we suggest that the 
contact lens provides a surface on 
which bacteria can proliferate and 
provide antigenic mass. 


This study was supported by grants EY-00208, 
EY-01552, and Institutional National Research 
Service award EY-07018 from the National Eye 
Institute, National Institutes of Health, and by a 
grant from Allergan. 
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Clostridium perfringens Corneal Ulcer 


George A. Stern, MD; Barton L. Hodes, MD; E. Lee Stock, MD 


* A corneal ulcer caused by Clostrid- 
ium perfringens developed in a 76-year- 
old woman with Sjogren’s syndrome. 
Experimental C perfringens keratitis was 
induced in rabbits by the intrastromal 
injection of 10' organisms. In both our 
patient and the experimental animals, a 
bullous lesion overlay the affected area of 
the cornea. This may be a specific lesion 
in clostridial infections of the cornea. 
Clostridium perfringens should be re- 
garded as an opportunistic corneal 
pathogen, and anaerobic cultures should 
be performed in all cases of suspected 
bacterial corneal ulcer. 

(Arch Ophthalmol 97:661-663, 1979) 


C lostridium perfringens (welchii), 

the etiologic agent of gas gan- 
grene, is a well-known ocular patho- 
gen that causes a fulminant endoph- 
thalmitis associated with perforating 
ocular injuries." Rarely reported, 
however, are clostridial infections of 
the outer eve. Henkind and Feduko- 
wicz’ described two cases of conjunc- 
tivitis without corneal involvement 
due to C perfringens, and Tsutsui‘ 
recently reported corneal infection 
with C tetani. Pringle? described three 
cases of C perfringens infection of the 
cornea assoeiated with ocular trauma 
during World War I. One of his cases 
had visible gas bubbles in the cornea. 
More recently, Majekodunmi and 


Odugbemi* reported a case of C 


perfringens corneal ulcer that was 
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presumably unrelated to corneal trau- 
ma. 

In this report we describe a case of 
nontraumatie C perfringens corneal 
ulcer complicating Sjógrer's syn- 
drome. In a companion study of clos- 
tridial keratitis in rabbits, we also 
investigated the opportunistic nature 
of the infection, some of its. specific 
clinieal characteristics, and the means 
of recovering C perfringens from the 
cornea in culture. 


REPORT OF A CASE 


A 76-year-old woman with a 20-year 
history of disabling rheumatoid arthritis 
was referred by her rheumatologist to one 
of us (B.L.H.) with a corneal ulcer in the 
right eye. The patient had noted diminish- 
ing visual acuity in that eye for ome month 
but was otherwise asymptomatie. There 
was no history of trauma, and the patient 
was not using any ocular medications. Her 
rheumatoid arthritis was being treated 
with biweekly gold injections. 

General physical examination showed 
joint deformities typical of advanced rheu- 
matoid arthritis. Ocular examination 
showed the visual acuity to be hand 
motions in the right eye and 6/75 in the 
left eye. There was a chronic, bilateral, 
ulcerative blepharitis. The tear “Im was 
diminished in both eyes, there was exces- 
sive mucus, and Schirmer’s test without 





Fig 1.—Appearance of corneal ulcer when 
first examined. Frothy coagulum with gas 
bubbles presumably produced by C per- 
fringens fills ulcer bed. 


_ anesthetic showed no wetting after five 


minutes. In the right eornea there was a 
central 1.5-mm ulcer with a descemetocele 
that contained iris pigment. Folds in 
Descemet’s membrane radiated from the 
ulcer. Several frothy bubbles were noted in 
the ulcer bed at the first examination and 
subsequently (Fig 1), but the importance of 
this finding was not appreciated. There 
were 1+ flare and cell in the anterior 
chamber and a fibrin clet joined the desce- 
metocele and the nasal iris collarette. 
Pupillary reactions were absent due to 
extensive posterior synechiae. 

Gram’s-stained preparations from the 
ulcer and conjunctiva were negative for 
bacteria, but Staphyloceccus aureus grew 
from aerobic cultures from the ulcer and 
Haemophilus influenzae from the conjunc- 
tiva. Anaerobic cultures were not per- 
formed. Treatment consisted of topical 
applications of gentamicin and neomycin- 
polymyxin B-gramieidin solutions, 1% atro- 
pine, 10% phenylephrme hydrochloride, 
artificial tears, and eyelid scrubs with 
erythromycin ointment. After four days of 
antibiotic therapy, prednisolone acetate 
was added to the regimen. Two days later, 
the eye had quieted considerably, visual 
acuity had improved to 5/30, the posterior 
synechiae had lysed, and the patient was 
discharged from the hospital. The frothy 
coagulum remained in the bed of the 
ulcer. 

One month after discharge the patient 
returned, with her visual acuity again 





Fig 2.—Appearance of corneal ulcer one. 
month after patient was discharged from 
first hospitalization. Large bulleus lesion 
overlies ulcer (arrows). 
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Fig 3.—Large, Gram-positive bacilli typical of Clostridium in corneal scraping from ulcer 
bed (Gram's stain, original magnification x 1,000). 





Fig 5.—Section through cornea shown in Fig 4. Bullous lesion partially collapsed in 
fixation. Epithelium and a few layers of necrotic stroma are anterior to loose collection of 
necrotic tissue and inflammatory cells (Giemsa's stain, original magnification x 100). 


Fig 6.—Higher magnification of section in Fig 5. Inflammatory exudate consists of 
polymorphonuclear cells and occasional bacilli typical of Clostridium (arrow) (Giemsa's 
stain, original magnification x 1,000). 








Fig 4.—Rabbit cornea 48 hours after 
inoculation with C perfringens. Bullous 
lesion, like that in Fig 2, overlies stromal 
abscess. 


reduced to hand motions in the right eye. A 
new stromal facet had developed 3 mm on 
the temporal side of the original ulcer, and 
a large bullous lesion, thought to be an 
epithelial bulla, bridged the entire area 
(Fig 2). Culture material was again 
collected, and the patient was treated with 
gentamicin ointment and a pressure patch; 
24 hours later the bullous lesion was gone, 
the anterior chamber was flat, and the two 
stromal facets had merged into a large 
descemetocele. 

The patient was readmitted to the hospi- 
tal and topical treatment with gentamicin 
was begun. A Gram-positive anaerobic 
bacillus was isolated from a thioglycolate 
culture of the ulcer and was identified as C 
perfringens by sugar fermentations and 
gas-liquid chromatography. A Gram's stain 
from the ulcer showed large Gram-positive 
bacilli consistent with Clostridium (Fig 3), 
and C perfringens again grew from 
cultures from the thioglycolate broth. Anti- 
biotic therapy was then changed to topical 
chloramphenicol applications and penicillin 
administered systemically. The eye quieted 
and the anterior chamber reformed sponta- 
neously. Subsequent sensitivity studies 
showed that the organism was sensitive to 
penicillin and chloramphenicol but resis- 
tant to gentamicin. 

Several days later, at which time both 
aerobic and anaerobic cultures were nega- 
tive, a 7.5-mm penetrating keratoplasty 
was performed. The graft remained clear 
for three weeks but eventually opacified. 
Repeated aerobic and anaerobic cultures 
were negative. 


MATERIALS AND METHODS 


Both eyes of five New Zealand white 
female rabbits weighing approximately 2 
kg each were inoculated intrastromally 
with 0.1 mL of a 1:10 dilution of an 18-hour 
culture of C perfringens in thioglycolate 
broth. By quantitative culture the inocu- 
lum was found to contain 10’ viable orga- 
nisms. Both eyes of five additional rabbits 
were inoculated with serial 1:10 dilutions of 
the culture containing from 10? to 10° orga- 
nisms. 

The organism used in the study was 
isolated from a patient’s wound by the 
anaerobe laboratory at Northwestern Me- 


"o D 


m— 


morial Hospital. The organism was identi- 
fied as C per*ringens by its morphology on 
Gram's stan, colonial morphology in 
culture with a double zone of hemolysis, 
and standarc biochemieal testing. Once the 
organism was isolated in pure culture, it 
was transferred to thioglycolate broth, 
incubated at 37 °C, and inoculated into the 
rabbits the next day. 

The rabbi-s were examined and photo- 
graphed 48 hours after the inoculation, and 
the corneas were scraped and cultured both 
aerobically cn blood agar plates and anae- 
robically on dlood agar plates incubated at 
37 °C in an anaerobic jar (GasPak) and in 
thioglycolate broth. The animals were 
killed 72 hours after the inoculation, and 
selected eyes were enucleated and exam- 
ined histologically. 


RESULTS 


All eyes inoculated with 10° orga- 
nisms developed a profuse purulent 
discharge and dense corneal ab- 
scesses. Six of the ten eyes had hypo- 
pyons, and six of the ten developed 
bullous lesions overlying the abscesses 
(Fig 4) that looked like the lesion in 
our patient. Two corneas perforated. 
Pure eultu-es of C perfringens were 
recovered from all ten eyes in thiogly- 
colate brotn and on blood agar plates 
incubated im the-anaerobic jar. In eyes 
inoculated with less than 10’ orga- 
nisms, there were either no inflamma- 
tory lesions or minimal lesions that 
cleared in 72 hours. Previous studies 
indicated that the intrastromal inocu- 
lation of tFioglycolate broth alone did 
not cause inflammatory lesions of the 
cornea. 

Histoleg cally, the corneal lesions 
consisted of stromal abseesses con- 
taining only neutrophils. Sections 
through the bullous lesions showed 
intact epitaelium and a few layers of 
necrotic stroma overlying a somewhat 
loose colleetien of polymorphonuclear 
leukocytes and necrotic tissue, with 
the tissue spaces presumably sepa- 
rated by gas produced by the orga- 
nisms (Fig 5). Large, rod-shaped orga- 
nisms consistent with Clostridium 
were seen within the abscesses 
(Fig 6). 


COMMENT 


The genas Clostridium comprises a 
group of strictly anaerobic, usually 
Gram-posi-ive, spore-forming bacilli. 
The most mportant human pathogen 
in this group is C perfringens. Among 
the human diseases it causes are food 
poisoning, necrotizing enteritis, puer- 
peral sepsis, and a variety of posttrau- 
matic infections that include gas 
gangrene and endophthalmitis. A 
number of enzymes are produced by 
the organism, including a collagenase 
(kappa toxin) and hyaluronidase (mu 
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antigen),’ which are potentially dam- 
aging to the cornea. The ease de- 
scribed in this report is an example of 
this potential pathogenicity. 

Although the inoculation of 10 C 
perfringens organisms into healthy 
rabbit corneas regularly caused a 
fulminant keratitis, the inoculation of 
fewer organisms caused little cr none. 
This would seem to indicate that, in 
the normal cornea, conditions are 
unfavorable for replication ef these 
organisms and that at least IW orga- 
nisms are necessary to dicit a 
substantial inflammatory response. 
Once a lesion is established, however, 
the necrosis and inflammation create 
an environment in which the orga- 
nism can survive. Clostridiwm per- 
fringens should therefore be consid- 
ered an opportunistic corneal patho- 
gen, ie, one that will cause ir fection 
only after a large inoculation or in a 
compromised host. 

In our patient with Sjógrem's syn- 
drome, the following compremising 
factors probably contributed to the 
infection: (1) inadequate mechanical 
cleansing of the cornea beeause of 
extreme tear deficiency; (2) reduced 
tear lysozyme, which is regularly asso- 
ciated with keratoconjunctivitis sicca“; 
(3) the use of corticosteroids while 
there were still C perfringens in the 
cornea; and (4)-a diseased corneal 
epithelium, caused by tear deficiency 
and blepharitis (presumed to be 
staphylococcal), that could provide a 
microenvironment in which C per- 
fringens could replicate. 

That we isolated S aureus from the 
initial corneal culture is not surpris- 
ing. Aerobic and anaerobic organisms 
are frequently isolated together from 
mixed infections and can act srnergis- 
tically when the inflammation. caused 
initially by the aerobic orzanism, 
creates an environment in which the 
anaerobe can flourish. The isciation of 
both Staphylococcus and C perfring- 
ens was also noted in the case neported 
by Majekodunmi and Odugbemi.* 

In our patient, the peculiar bullous 
lesion and the persistent frothy coag- 
ulum in the bed of the ulcer were, in 
retrospect, important clues to the 
cause of the infection. Similar lesions 
occurred in the experimenta! animals 
and were shown histologically to be 
composed of epithelium and necrotic 
stroma that presumably hed been 
distended by gas produced by the 
organisms. We speculate that the 
lesion in our patient (Fig 2) was the 
result of a network of fibrin and 
inflammatory cells that had become 
distended by gas production from C 
perfringens. The pathogenetic role of 


C perfringens is supported by the 
lesion’s rapid progression when 
treated by patching. The elevation of 
corneal temperature and the elimina- 
tion of oxygen from the cornea 
provided ideal conditions for the repli- 
cation of the organism. Pringle’ saw 
small gas bubbles in the corneal stro- 
ma of one of his patients, but he did 
not see a Pullous lesion similar to the 
one in our patient. We do not know of 
any other'cornezl infection in which 
this type of bullcus lesion occurs, and 
it may well be a spécific feature of C 
perfringens keratitis. 

Clostridium perfringens is easily 
isolated on anaerobic media; from our 
patient on two occasions, and from 
every infected eve in our experimen- 
tal study, we reccvered it as readily in 
thioglycolate broth as on anaerobical- 
ly incubated blood agar plates. Thio- 
glycolate broth is therefore a good 
medium for recovering C perfringens 
from the cornea. More sophisticated 
methods, which may be better for 
recovering more fastidious anaerobic 
bacteria from the cornea,’ are not 
necessary for C perfringens. 

This and other recent reports of 
corneal infections due to anaerobic 
bacteria®'’"' indicate the importance 
of these organisms as potential cor- 
neal pathogens. Anaerobic culturing, 
at least in thioglycolate broth, should 
be part of the diagnostic workup of all 
corneal ulcers. 


This investigation was supported in part by 
grant 5S07RR05370-16 from the National Insti- 
tutes of Health. 
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Reis-Bticklers Dystrophy 


A Study of Eight Cases 


Henry D. Perry, MD; Ben S. Fine, MD; Delmar R. Caldwell, MD 


e Seven corneas from eight patients 
with Reis-Bücklers dystrophy were exam- 
ined by light and electron microscopy. In 
all cases the now characteristic changes 
of degeneration of Bowman's membrane 
and the development of an irregular sub- 
epithelial membrane were found. Four 
cases also had changes limited to the 
anterior third of the corneal stroma. Six of 
the seven patients examined by electron 
microscopy showed involvement of all 
three levels (subepithelial, Bowman's 
layer, and anterior stroma) by masses of 
peculiar “curly” filaments with a diameter 
of about 100 A and of indeterminate 
length. The curly configuration seems to 
be due to the sectioning of longer wavy 
filaments. The electron microscopic ap- 
pearance of these peculiar curly filaments 
seems to be highly characteristic of Reis- 
Bücklers corneal dystrophy and has not 
been observed in any other corneal 
dystrophy. 

(Arch Ophthalmol 97:664-670, 1979) 
A number of corneal dystrophies 

have been sufficiently well char- 
acterized by light and electron micro- 
scopic study that a firm diagnosis may 
frequently be made based on the 
histological findings alone. Although 
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identification of well-developed Reis- 
Bücklers dystrophic change in the 
anteriormost layers of the cornea can 
be strongly suspected frem the histo- 
logical findings, some confusion with 
early or late changes does occur when 
the clinical information is either 
doubtful, inadequate, or wholly lack- 
ing. In addition, variants or atypical 
cases may even be described as new or 
different entities." It would seem 
useful, therefore, to establish some 
histological (including electron micro- 
scopic) criteria that would permit a 
more certain identification to be made 
by such methods alone. 

This report contains our histological 
findings in eight cases of Reis-Bück- 
lers dystrophy, one of which repre- 
sents a pedigree (Fig 1) of four gener- 
ations. The histological findings are 
presented with a view teward estab- 
lishing some histological (including 
electron microscopic) criteria whereby 
a more accurate diagnosis of this enti- 
ty, early or late, can be made. 


MATERIALS AND METHODS 


Sixteen cases of Reis-Bücklers dystrophy 
that were on record in the Registry of 
Ophthalmie Pathology, Washington, DC, 
were reviewed. Seven cases were not 
considered because the available clinical 
information was insufficient to substan- 
tiate the diagnosis. In one case the diagno- 
sis was erroneous (lattice dystrophy). Each 
of the remaining eight cases was examined 
by the various factors given in Table 1. 

Seven corneal buttons and one superfi- 
cial keratectomy specimen (case 2) were 
examined histologically. All cases, except 
case 2, were studied by a variety of special 
stains (Table 2). In addition, seven of the 
eight cases were studied by electron 
microscopy. Specimens of two cases (cases 
1 and 2) were initially fixed in glutaralde- 
hyde and embedded in epoxy resin. Epoxy- 
resin-embedded sections (1 to 2 u in thick- 
ness) were prepared for light microscopic 
study and stained with toluidine blue O or 





paraphenylenediamine. For the five re- 
maining cases, specimens were excised 
from the paraffin blocks (cases 3, 4, 5, 7, 
and 8) and prepared for electron microscop- 
ic study. Cases 2 and 6 have been previous- 
ly reported.'^ Case 1 represents a new 
pedigree and illustrates the typical fea- 
tures of this dystrophy. This case will be 
presented in detail. 


REPORT OF A CASE 


This 24-year-old man came to the 
University of Mississippi Medical Center 
cornea clinic with a history of bilateral 
corneal dystrophy. The patient had been 
aware of decreasing visual acuity all his 
life, and for the past two years he had been 
unable to see clearly enough to watch tele- 
vision, read, or do his work (carpet laying) 
adequately. In addition, he experienced 
frequent bouts of foreign-body sensations, 
redness, and photophobia, all of which 
began in childhood and increased in severi- 
ty and frequency. Despite the use of arti- 
ficial tears, lubricants, and topical steroids, 
there was little change in the symptoms. 

The patient's medical history was totally 
unremarkable. There was a strong family 
history of corneal disease, which is shown 
in the family pedigree (Fig 1). Numerous 
members of the family have been exam- 
ined by one of us (D.R.C.) and similar 
corneal findings that increase in severity 
with age were disclosed; the youngest 
member is 4 years old and the oldest is 87 
years old. 

The patient's best corrected visual acuity 
was 20/80 in the right eye and 20/80—2 in 
the left eye and could not be improved with 
either hard or soft contact lenses. Results 
of ocular examination, with the exception 
of the cornea, were normal. There was 
bilateral decreased corneal sensitivity, par- 
ticularly in the central area. Biomicroscopy 
showed an irregularity of the epithelium 
that did not stain with either fluorescein or 
rose bengal. The area of Bowman’s 
membrane appeared to be grossly thick- 
ened with dense grayish-white opacities in 
a honeycomb-like arrangement that pro- 
jected well into the epithelium (Fig 2). The 
corneal nerves were prominent. The 
underlying anterior stroma was grossly 
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Fig 1.—Pedigree of case illustrated in Fig 2, 4, 5, 7, and 8. 


Tabie 1.—Clinical Findings in Eight Cases of Reis-Bücklers Dystrophy* 


Duration of Prominent 


Age Surgery Visual Age of Recurrent Corneal Cerneal 
Case Performed, yr Sex Acuity Onset, yr Erosion, yr Sensation Nerves 


x- 1 2 20/80—2 5 20 Decreased Yes 
; 2 0 18 


4 M 
28 M 20/30—2 1 Normal Yes 


3 28 20/50 Bez TT Decreased 
9 M  CF,90 cm 40 18 Decreased No 
6 0 


F 
6 5 
7 2 F 20/80 Birth 2 Decreased No 
B 28 M 20/70 14 14 Decreased No 


*There-were no noteworthy associated systemic findings. The associated finding of high myopia 
was seer only in case 6. CF indicates counting fingers. 


Table 2.—Staining Properties of Eight Cases of Reis-Bücklers Dystrophy* 
Stains 


PAS With 
Diastase 


Wiider's 
Reticulin 


Van 
Gieson's 


Movat's 
Pentachrome 


Variable 


Masson 
Trichrome 
1 T Red & blue 
Red & blue Variable 
Variable 
+ Collagen 
+ Collagen 
+ Fibrinoid elastic 
Variable 


Focal + 
— Red & blue 


Red 
Red & blue 


y 5- Focal + 


Focal + 


Red Focal + 





* + indicates positive, and —, negative. 
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hazy. The deep stroma, Descemet's mem- 
brane, and the endothelium appeared 
normal. 

On June 22, 1974, an 8-mm penetrating 
keratoplasty was performed on the right 
eye. The postoperative course has been 
completely uneventful with a spectacle 
correction of 20/20. 


RESULTS 
Histopathologic Findings 


The specimen consisted of an 8-mm 
corneal button of normal thickness 
with a central opacity. The button was 
bisected; one half was fixed in gluta- 
raldehyde and the other in 3.7% 
neutral bufferec formaldehyde solu- 
tion. 


Light Microscopic Examination 


The epithelium centrally showed 
areas of a sawtooth pattern (Fig 3). 
The teeth were produced by focal 
thiekening of the epithelium overly- 
ing regions of relatively normal 
cornea where Bowman’s membrane 
was intact. The regions between the 
teeth were produced by mounds of a 
subepithelial tissue that reduced the 
epithelium to one or two cell layers in 
thickness. The subepithelial plaques 
consisted of fibrous tissue in continui- 
ty with Bowman’s membrane and the 
superficial stroma. Keratocytes were 
conspicuous in the regions with defi- 
cient Bowman's membrane. The tinc- 


torial properties of the eosin staining- 


varied in these subepithelial plaques 
and often merged imperceptibly with 
the underlying stroma in areas where 
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Fig 2.—Left, Characteristic superficial honeycomb pattern in central cornea. Right, Artist's 
drawing showing honeycomb pattern and appearance cf slit-lamp thin section on right. 





Fig 3.—Characteristic histological appearance of “sawtooth” 


epithelial pattern, mounds of thick fibrous subepithelial 
membrane, and focal destruction of Bowman's membrane. 
Arrows indicate remnants of Bowman's membrane (AFIP Neg 
74-12993; hematoxylin-eosin, original magnification x 80). 


Fig 5.—Patches of subepithelial membrane stained positively with 


reticulin stain (AFIP Neg 74-12996; Wilder's reticulin, original 
magnification X 165). 


—MM -— — — 
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Fig 4.—Interlacing areas of subepithelial membrane are stained 
red and blue with Masson trichrome stain. Edges of fragments of 
Bowmen’s membrane can be seen (AFIP Neg 74-12997; 
x 165) 


Fig 6.—Specimen from another case of Reis-Bücklers dystrophy 
stainec with Movat's pentachrome stain. Note dense staining of 
subepithelial membrane and clear focal loss of Bowman's 
membrane (AFIP Neg 76-5911; x 110). Deeper stroma is normal. 
Inset is higher magnification showing sharp edge of disrupted 
Bowman's membrane on right and interlacing red and yellow 
layers of subepithelial membrane (AFIP Neg 76-5913; x 440). 
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Fig 7.—Masses of “curly” filaments (CF) in subepithelial membrane. Note loss of most of 
thin epithelial basement membrane and associated hemidesmosomes ( X 32,200). Inset 
shows area of persisting thin basement membrane and associated epithelial hemides- 
mosome (arrows). EP indicates epithelial basal cells (AFIP Neg 77-9955-3; x 48,500). 
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Bowman's membrane was completely 
absent Bowman's membrane was 
focally absent, which gave an appear- 
ance of being digested both anteriorly 


te and posteriorly (Fig 3). In the central 


. region, a slightly paler eosin staining 


of the superficial corneal stroma was 
noted. 

With the PAS stain there were a 
few focal areas of PAS-positive mate- 
rial in the subepithelial membrane 
that were resistarft to enzymatic 
digestion with diastase. 

With Masson (Fig 4), variable stain- 
ing was evident in the subepithelial 


L tissue, with a few intensely red areas 


against a paler blue background. The 
reticulin stain (Wilder’s, Fig 5) 


- — showed a similar pattern in which the 


FT ae 


areas that stained intensely red were 
- reticulin positive. The elastic stain 
(Van Gieson's) showed a pattern simi- 
lar to both the Masson and reticulin 
* stains. 
Movat's pentachrome stain, which is 
a collaget stain that turns collagen 
yellow, fibrinoid red, and elastic tissue 
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curly filaments are separated by masses of collagen fibrils (CO). Keratocy:e-like cell is 
present (K). Lowermost part of illustration is portion of Bowman's layer (BL) (AFIP Neg 
5 77-9955-4; x 15,500; inset, AFIP Neg 74-12994; hematoxylin-eosin, original magnifica- 
E. tion x 165). 


dark purple to black (Fig 6), '""" 
revealed a distinct tripartite appear- 
ance of the subepithelial mem- 
brane. 

The Alcian blue, Congo red, oil red 
O, and the modified Mowry’s colloidal 
iron stain* ''5" were negative in this 
case as well as in cases 2 :hrough 8. 

With polarized light the subepithe- 
lial membrane showed less birefrin- 
gence than the adjacent corneal stro- 
ma in every case. 


Electron Microscopic Findings 


The epithelium showed areas of loss 
of thin basement membrane and asso- 
ciated hemidesmosomes (Fig 7). Sub- 
epithelial aceumulations of peculiar 
“curly” filaments formed mounds be- 
low the epithelium. The majority of 
the filaments have an arcuate config- 
uration of varying length with a 
uniform diameter of about 100 A. A 
few are linear, suggesting that sec- 
tioning produces the short, curly fila- 
ments from longer wavy or coiled 
filaments. Among the curly filaments 


are patches of homogeneous basement 
membrane and scattered collagen 
fibrils of normal diameter. 

Bowman’s layer is partially re- 
placed by masses of curly filaments 
and collagen fibrils of normal diame- 
ter. In other areas it is normal. The 
anterior stroma also contains small 
focal accumulations of curly fila- 
ments, particularly near keratocytes. 
Keratocyte-like cells are present in 
the subepithelial membrane (Fig 8). 


COMMENT 


In 1949, Bücklers' described a corne- 
al dystrophy affecting four successive 
generations of a family, some mem- 
bers of which had been previously 
reported on by Reis.* With the excep- 
tion of one report" that indicated an 
autosomal recessive inheritance, 
Bücklers and subsequent investiga- 
tors established the autosomal domi- 
nance of this disease with incomplete 
to complete penetrance and variable 
expressivity. Reis“ and Bücklers' char- 
acterized the dystrophy as a progres- 
sive superficial corneal opacification 
at the level of Bowman’s membrane 
that is accompanied by recurrent 
episodes of erosions beginning in 
childhood. The later pattern of these 
episodes and the extent of visual 
impairment have varied. ^^ 

The key histopathologic features of 
this disease'"" are an irregular 
epithelium with a sawtooth appear- 
ance and a basement membrane that 
is likewise irregular, subepithelial tis- 
sue that varies in its tinctorial proper- 
ties, and extensive to complete loss 
of Bowman's membrane. End-stage 
cases^^* in electron microscopic stud- 
ies’ illustrate focal loss and degen- 
eration of epithelial cells with un- 
derlying loss of basement membrane 
and subepithelial tissue consisting of 
active keratocytes with large and 
small collagen fibrils 250 and 80 A in 
diameter; the smaller fibrils especially 
tend to form larger aggregates in the 
region of an almost absent Bowman's 
membrane. 

The pathogenesis of this dystrophy 
is unclear. Several reports'^/?^^ favor 
a basic disease of the epithelial base- 
ment membrane with secondary loss 
of Bowman's membrane; others! 
reverse these priorities. Our own 
observations suggest that the primary 
disorder may lie within the basal 
epithelial cell, one function of which is 
apparently to maintain the integrity 
of Bowman's membrane. The curly 
filaments appear to be produced, at 
least in part, by the basal epithelial 
cells as a reaction to the degenerating 
Bowman's membrane. Such conclu- 
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Fig 9.—Subepithelial tissue from case 
of presumed early Reis-Bücklers dys- 
trophy showing characteristic curly 
filaments (AFIP Neg  77-9955-4; 
x 20,000). 


Fig 10.—Button from left eye of patient with Reis- 
Bückiers dystrophy. Note focal losses of epithelial 
thin basement membrane (arrows) and presence of  ' 
masses of Curly filaments in subepithelial membrane ™ 
(x 27,500). Inset shows filaments at higher magnifi- oS 
cation (x 54,000). Right eye had identical findings S% 
(AFIP Neg 77-9955-5). 





Fig 11.—Late state of dystrophy. Left, Ncte complete absence of Bowman's membrane and involvement of anterior 
stroma (arrows). Subepithelial membrane is still recognizable as separate mounds of tissue (AFIP Neg 76-5910; 
Movat's pentachrome, original magnification x 70). Right, Complete absence of Bowman's membrane is 
accompanied by less prominent subepithelial mounds but more prominent involvement of anterior stroma (AFIP 
Neg 76-5908; hematoxylin-eosin, original magnification x 70). 
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sions would suggest that a recurrence 
following keratoplasty is possible. 

Clinieally, the initial symptoms of 
most of our cases were recurrent 
attacks of erosions in childhood as the 
dominant feature, the duration and 
frequency of which usually reflected 
the degree of histopatholegic change. 
The pattern, in our report 3nd others, 
seems' to be that the attacks usually 
begin in the first decade, Jast from 
five to 20 years, and subsequently 
reappear only rarely. If they do recur, 
persistent epithelial defects often 
result. Prominent corneal nerves, as 
noted in other pedigrees,*'' were seen 
in cases 1 and 2 and other members of 
their pedigrees. Decreased corneal 
sensation is a common characteristic 
and probably reflects the subepithelial 
changes. Findings from slit-lamp ex- 
amination, which are remarkably sim- 
ilar in all the reported pedigrees, are 
classically described as a ground-glass 
or honeycomb appearance with blunt 
spokes or peaks arising from the 
region of Bowman’s membrane and 
penetrating an irregularly thinned 
epithelium. This is an anterior corneal 
disease and in no case were there 
abnormalities beyond the anterior 
third of the stroma. Recurrences after 
lamellar or penetrating corneal trans- 
plants are virtually unknown." 

The histological characteristics are 
conveniently divisible into three 
parts: (1) epithelium and subepithelial 
zone; (2) Bowman’s membrane; and (3) 
the anterior stroma. Epithelial and 
subepithelial changes vary according 
to the severity of the disease. The 
epithelium usually exhibits varying 
degrees of edema and an irregularity 
in thickness. In late cases a character- 
istic sawtooth pattern results from 
areas of epithelial thickening overly- 
ing regions of complete loss of 
Bowman’s membrane with small sub- 
epithelial deposits separated by large 
subepithelial plaques that reduce the 
epithelium to one or two cell layers in 
thickness. 

Early cases show mild focal epithe- 
lial irregularity with only a sugges- 
tion of the sawtooth pattern with 
focal loss of Bowman’s membrane. 
The mounds of homogeneous base- 
ment membrane and associated curly 
filaments are undoubtedly produced 
by the overlying irritated and dis- 
eased epithelium. The thin basement 
membrane in these areas is discontin- 
uous, exhibiting focal loss of hemides- 
mosomes and so-called anchoring fi- 
brils. 

The focal subepithelial membrane 
consists €f fragments of Bowman's 
membrane, fibrous tissue, and fibro- 
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blasts that have migrated anteriorly 
through defects in Bowman's mem- 
brane. This tripartite origin is vividly 
demonstrated with Movat's penta- 
chrome stain, which shows three 
different tinctorial changes in early 
eases. The tripartite appearance of 
the subepithelial masses may explain 
why there is such variability in stain- 
ing in our series as well as in other 
reports. In advanced cases, the mem- 
brane becomes acellular and electron 
microscopy shows masses of peculiar 
curly filaments, 80 to 120 A in diame- 
ter, of indeterminate length, and with 
no particular pattern, around the 
disintegrating ends of Bowman’s 
layer and the underlying anterior 
stroma. They have at times been 
likened to amyloid filaments and have 
been thought to represent end-stage 
fibrillar degeneration of colla- 
gen.'”'* Although they are similar to 
amyloid in their random distribution, 
the filaments in Reis-Biicklers dystro- 
phy are curved, not linear, and of 
somewhat larger diameter than amy- 
loid. The curly filaments have never 
been identified in other corneal 
diseases. 

Bowman’s membrane is invariably 
affected in Reis-Biicklers dystrophy. 
An early characteristic sign is focal 
loss of Bowman's membrane with 
fork-like edges (Fig 6) that often 
occur before notable epithelial 
changes. Bowman’s membrane re- 
mains in place in the early cases and, 
despite focal loss, there is no tendency 
to ectasia as is seen in keratoconus. 
The progressive gradual loss of Bow- 
man's membrane leads to complete 
replacement in severe end-stage 
cases. Most reports stress an absence 
of Bowman's membrane, reflecting 
the tendency for histological findings 
to be of late changes. 

The curly filaments that may be 
seen in both early and late cases (Fig 9 


and 10) may extend into the anterior 


stroma. In end-stage cases, tinctorial 
changes occur in the anterior third of 
the stroma making it appear slightly 
more compact (Fig 11); curly filaments 
in these cases are usually limited to 
superficial stroma and never extend 
past the junction of the anterior and 
middle thirds of the stroma. 

Three key histological features have 
been demonstrated in our study: (1) 
There is variability in staining of the 
subepithelial membrane. Early cases 
show more of a fibrineus change, 
especially notable with Movat’s and 
reticulin stains. With inereasing se- 
verity of the disease, the staining 
pattern is replaced by an acellular 
fibrous scar. (2) The subepithelial 


a i A i 


membrane that ultimately replaces 
Bowman’s is composed of masses of 
curly filaments of about 100 A in 
diameter; although it has not been 
previously emphasized, this may be a 
pathognomonic feature. (3) Reis- 
Biicklers dystrophy is a disease not 
only of the epithelium and Bowman’s 
membrane but also of the anterior 
stroma. There is an obvious tinctorial 
change in the anterior third of the 
stroma, especially in end-stage cases, 
that reflects the anatomic and early 
embryonic differentiation of the stro- 
ma into an anterior third and a poste- 
rior two thirds. 
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The Ocular Manifestations in Fabry's Disease . 


Neal A. Sher, MD; Robert D. Letson, MD; Robert J. Desnick, MD, PhD 


e We present the ocular manifestations 
in a series of 37 hemizygous male and 25 
heterozygous female patients with Fabry's 
disease. The ocular findings typically do 
not impair vision, but are unique and 
diagnostic. Whorl-like corneal deposits 
were seen n almost all patients and were 
more severe in the heterozygotes. The 
lens showed cream-colored anterior cap- 
sular deposits, sometimes in striking 
“propeller” distribution, in one third of the 
hemizygotes, and in none of the heterozy- 
gotes. A fa:nt but unique posterior capsu- 
lar opacity with a branching radial pattern 
was seen in 37% of the hemizygotes and 
14% of the heterozygotes. Conjunctival 
vessel aneurysmal dilations and retinal 
vessel tortuosity were both more frequent 
and severe in the hemizygotes. Severe 
visual loss occurred in two hemizygotes 
as a result of unilateral total central artery 
occlusions. 

(Arch Ophthalmol 97:671-676, 1979) 


Fabry’ disease (angiokeratoma cor- 

poris diffusum universale) is an 
X-linked lysosomal storage disease 
resulting from the defective activity 
of the lysosomal hydrolase, a-galacto- 
sidase A.' This enzymatic defect leads 
to the progressive and systemic accu- 
mulation of the glycosphingolipid, 
trihexosy! ceramide, particularly in 
vascular endothelial cells.** The ocular 
depositior of this glycosphingolipid 
results in unique and diagnostic eye 
findings in both severely affected 
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hemizygous males and minimally af- 
fected heterozygous carrier females 
with this inherited disease. 

Weicksel? first reported the ocular 
involvement in Fabry’s disease in 
1925. Since then, the eye findings have 
been recognized as one of the distinc- 
tive hallmarks of this disease and one 
of the earliest clinical manifestations. 
Although more than 300 cases have 
been reported in the literature since 
the original and independent descrip- 
tions of Anderson‘ and Fabry’ in 1898, 
the ocular findings have been de- 
scribed in less than one third of these 
cases, and the majority of these 
reports, with notable exceptions," 
provided only limited or fragmentary 
clinical information. Therefore, in this 
report, we describe the clinical oph- 
thalmologic manifestations of 62 indi- 
viduals, including 37 hemizygous male 
patients and 25 heterozygous female 
patients, with Fabry’s disease. The 
histochemical and ultrastructural 
findings in three hemizygotes will be 
the subject of a separate report.” 


SUBJECTS AND MATERIALS 


All patients were seen at the University 
of Minnesota Hospitals since 1965. The 
population included 37 hemizygous male 
patients from 22 families and 25 heterozy- 
gous female patients from 14 families. The 
diagnosis of hemizygosity or heterozygosi- 
ty for Fabry's disease was biochemically 
confirmed by the demonstratien of defi- 
cient a-galactosidase A activity in plas- 
ma," leukocytes," or tears," or by the 
accumulation of trihexosyl ceramide in 
plasma" or urinary sediment.'? 

Complete ocular examinations were per- 
formed by members of the Ophthalmology 
Department of the University af Minneso- 
ta; in several cases, additional data were 
provided by other ophthalmologists. Most 
of the patients were personally examined 
or reexamined by us. 


RESULTS 


Tables 1 and 2 summarize the major 
ophthalmologic findings of the hemi- 
zygous males and heterozygous fe- 


males with Fabry’s disease, respec- 
tively. In several cases, adequate 
descriptions of the conjunctiva or lens 
were lacking. In these cases, no data, 
rather than a negative, are entered in 
Tables 1 and 2. 


Visual Acuity 


In general, Fabry’s disease did not 
directly affect vision. With one excep- 
tion (case 7), best corrected visual 
acuity was better than 20/40 in all 
cases. 


Refractive Error 


All refractive errors, converted to 
spherical equivalents, greater than or 
equal to + 0.50 diopters were recorded. 
As shown in Table 3, 22% of the hemi- 
zygotes and 48% of the heterozygotes 
were myopic. Hyperopia was found in 
8% and 12%, respectively. 


External and Conjunctival Changes 


Lid edema was seen in two patients. 
Abnormalities of the conjunctival ves- 
sels were seen in 78% of the hemizy- 
gotes and 46% of the heterozygotes. 
The most charaeteristic findings were 
venous vascular aneurysmal dilations, 
typically on the inferior bulbar con- 
junctiva (Fig 1). Increased vessel 
tortuosity and s: udging of blood in the 
smaller blood vessels were also noted. 
These changes were not seen in hete- 
rozygotes less than age 13. 


Cornea 


Whorl-like corneal opacities were 
seen in almost all hemizygotes and 
heterozygotes. These changes were in 
the subepithelial layers of the cornea 
at or near the level of Bowman’s 
membrane. The whorl-like opacities 
were usually inferior and were most 
typically cream-colored; however, they 
ranged from white to golden brown, 
or appeared very faint. 


The corneal dystrophy (termed cor- 


nea verticillata) appeared ift a variety 
of patterns (Fig 2). The more fully 
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14/23 —4.0, —4.0 + + =- + Mild PSC + Y 
15/26 — + + = + Mild anterior + Myelinated nerve fibers of 
optic disc 
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21/32 —0.75, —1.50 s: 


23/33 — — + — — Chorioretinal scar 
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sclerosis 
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35/53 — Ea +§ + + — -— Allergic conjunctivitis 


37/56 + + + — — + 





+0.75, +0.75 . 


Mild papilledema; branch 
vein occlusion 





*At first examination. 

TAt age 18. 

IPSC is posterior subcapsular. 
§Left eye only. 


developed vortex patterns also in- 
volved the upper part of the cornea. In 
general, corneal involvement was 
more pronounced in the heterozygotes 
and was seen in all who were more 
than 10 years of age. With one excep- 
tion (case 30), corneal involvement 
was seen in all hemizygotes older than 
4 years of age. The corneal endothe- 
lium was not involved. 


Lens 


Two specific types of lenticular 
changes Were noted. A granular ante- 
rior capsular or subcapsular deposit 
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was noted in 35% of the hemizygotes, 
but not in any heterozygotes, exam- 
ined. As shown in Fig 3, lenticular 
opacities were typically inferior in 
position; they frequently appeared 
wedge-shaped, with their bases near 
the lenticular equator. They were 
aligned radially with their apices 
toward the center of the anterior 
capsule, sometimes in a "propellér" 
distribution (Fig 3, top left and 
center), and were usually found bilat- 
erally. The density of the deposits 
varied widely. The right and left 
lenses of a patient with marked 


cream-colored anterior deposits are 
illustrated in Fig 3, top right and 
bottom left. 

An unusual type of posterior lens 
opacity, first described in 1965, also 
was noted in 37% of the hemizygotes 
and 1475 of the heterozygotes. We 
refer to this lenticular opacity as the 
“Fabry cataract” since it appears to 
be unique to this disease. These opaci- 
ties were linear and appeared as a 
whitish, almost translucent, spoke-like 
deposit of a fine granular material on 
or near the posterior lens capsule. 
These lines, sometimes resembling a 
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Table 3.—Refractive Errors in 
Hemizygotes and Heterozygotes 
With Fabry's Disease 


Mean 
Error, 
Diopter 


Refrac- Hemizygotes or 
tive Heterozygotes, 
Error* % 
Hemizygous Male 
22 


8 
Heterozygous Female 
48 


12 





*Refractive error defined as myopia or hyper- 
opia = 0.50 diopters (spherical equivalent). 


herpetic dendrite, radiated from the 
central part of the posterior cortex, 
frequently along the posterior su- 
tures. In seme cases, these deposits 
were observed along the anterior 
sutures and were extremely faint. The 
Fabry cataract was best seen by 
retroillumimation and is illustrated in 
Fig 3, tep right and bottom left. In 
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Fig 1.—Aneurysmal conjunctival vessel 
dilation in a 26-year-old hemizygous man 
(case 14). 


patient 1, a 4-year-old hemizygote, the 
Fabry cataract was present in the 
absence of any other ocular manifes- 
tation. Owing to the difficulty in 
observing these opacities, they can be 
easily missed if the examiner is not 
specifically aware of this unusual 
finding. Therefore, it is likely that our 
data provide minimal estimates of the 


Corneal guttata; myeli- 
nated retinal nerve fibers 

OD visual acuity, 20/25; 
mild optic atrophy; OD 
iritis; optic neuritis ? (OD 
only) 


Grade 1 arteriolar 
narrowing 
. Arteriovenous nicking; 
grade 1 arteriolar 
narrowing 





frequency of this cataract in hemizy- 
gotes and heterozygotes. 


Retina 


Clinical retinal involvement was 
predominantly vascular. In general, 
retinal vascular changes were much 
more frequent and severe in the hemi- 
zygous males (70% vs 25% in the heter- 
ozygous females). There were varying 
degrees of tortuosity of the retinal 
vessels, especially in the venous sys- 
tem. In the more severe involvement, 
these vessels had a "corkscrew-like" 
appearance as shown in Fig 4 and 5, 
left and right Occasionally, seg- 
mented dilations of the veins occurred 
at arteriovenous crossings. One hemi- 
zygous case had evidence of a segmen- 
tal venous occlusion. Arteriolar nar- 
rowing and arteriovenous nicking 
were seen in several hemizygotes who 
had systemic hypertension and in the 
oldest heterozygote (case 62). 

Central retina! artery occlusion as a 
complication of Fabry’s disease has 
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Fig 2.—Examples of diverse presentation of corneal subepithelial glycosphingolipid deposition in 
heterozygotes. Top left, 41-year-old heterozygote (case 53). Top center, 42-year-old hemizygote (case 
31). Top right, 18-year-old heterozygote (case 46). Bottom left, 27-year-old heterozygote (case 50). 
Bottom center, 41-year-old heterozygote (case 55). Bottom right, 50-year-old heterozygote (case 58). 


Fig 3.—Lens changes in Fabry's disease. Top left, Anterior capsular deposits in left eye of 38-year-old hemizygote (case 26).Top center, 
Anterior capsular deposits in right eye of 41-year-old hemizygote (case 3C). Top right, Left eye of same patient. Bottom left, Posterior 
lens opacity, “Fabry cataract” seen by retroillumination in 23-year-old hemizygote (case 12). Bottom center, Fabry cataract in 
26-year-old hemizygote (case 14). Bottom right, Fabry cataract in 41-year-old heterozygote (case 53). 
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Fig 4.—Composi: e fundus photo of left eye in a 26-year-old hemizygote (case 15), which 
showed marked tortuosity of retinal vasculature. Note myelinated nerve fibers off disc. 





Fig 5.—Left. Flucrescein angiogram at 41 seconds of left eye of same patient as in Fig 4, 
showing markec tortuosity of retinal vasculature, especially veins. Right, Fluorescein 
angiogram of right eye of same patient at 95.2 seconds, showing similar vascular 
tortuosity. 


only been recently noted.'* We have 
documented two cases of this unusual 
occurrence, which was the initial 
symptom of the disease for which the 
patient sought medical attention. 
Case 7 has been the subject of a 
separate case report.'* The second case 
involved 2 36-year-old hemizygote (F. 
Riley, ML, oral communication, De- 
cember 1977). n addition, an inferior 
temporal »ranch venous occlusion was 
seen in ore hemizygote (case 37). The 
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histopathology and  ultrastructural 
findings in the latter two cases will be 
reported elsewhere.” 


Other Eye Findings 


One hemizygote (case 15) and one 
unrelated, severely affected heterozy- 
gote (case 56) had myelinated nerve 
fibers radiating from the optic disc. 
These patients had no evidence of 
systemic phakomatoses. 

Mild optic atrophy was seen in a 


heterozygote (case 57) who was also 
diagnosed as having multiple sclero- 
sis. This patient had a history of “iri- 
tis" in the same eye, which was 
treated with tapical corticosteroids 
and cycloplegics by an ophthalmolo- 
gist. Visual acuity was 20/50 and 20/ 
20 with a right Marcus-Gunn pupil. 
Slit-lamp examination showed old pos- 
terior synechiae in the right eye. The 
right optig dise was pale with tempo- 
ral atrophy. The patient would not 
undergo visual-field testing. 

Other isolated findings are listed in 
Table 1 and include chorioretinal scar- 
ring, nevi, strabismus, and an iris 
cyst. 


COMMENT 


The corneal involvement in Fabry's 
disease was the most prominent 
ocular finding, present in almost all 
hemizygotes and heterozygotes exam- 
ined. In general. the corneal involve- 
ment in the heterozygotes was more 
severe than in the hemizygotes. The 
corneal opacities were seen in hemizy- 
gous individuals as early as age 4 in 
our series and as early as 6 months of 
age in a hemizygote reported on by 
Spaeth and Frost.” The corneal lesions 
may appear as a diffuse epithelial 
haze in younger patients. There are a 
number of different drugs and dis- 
eases that can produce vortex pat- 
terns in a superficial cornea. The 
drugs include chloroquine, quinacrine, 
hydroxychloroquine sulfate, amodia- 
quine hydrochloride, amiodarone, in- 
domethacin, and chlorpromazine.” 
Striate melanokeratosis has also been 
described as having similar corneal 
manifestations, but it is usually found 
in more pigmented eyes." Cornea 
verticillata, a familial whorl-like cor- 
actually be the expression of Fabry’s 
disease in otherwise asymptomatic 
heterozygotes. Fucosidosis, another 
lysosomal enzyme deficiency (defec- 
tive a-L-fucosidase) may occur with 
angiokeratoma corporis diffusum, cor- 
neal opacities, and conjunctival and 
retinal vessel tortuosity. The corneal 


‘involvement in fucosidosis is diffuse 


and lobulated, as in the mucopolysac- 
charidoses.^ 

The lens changes in Fabry's disease 
are more specific and are probably 
unique. Although difficult to see, the 
posterior lenticular opacity (Fabry 
cataract) may be the first ocular mani- 
festation to appear. 

The direct ocular vascular involve- 
ment in the corjunctival and retinal . 
vessels was seen clinically to be almost 
twice as frequent in the hemizygous 
males. Presumably, this finding re- 
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flects the fact that the glycosphingo- 
lipid accumulation occurs primarily in 
the vascular endothelium and smooth 
muscle cells, with a resultant in- 
creased vascular morbidity in the 
hemizygous males. 

A variety of other ophthalmologic 
findings, not seen in our series, have 
been reported in the literature. These 
have been comprehensively reviewed 
by Franceschetti."" Lid edema, pres- 
ent only in one hemizygote with renal 
failure (case 27) and one'heterozygote 
(case 52), was noted in 13 cases in the 
literature, 12 of which were hemizy- 
gotes.^ Franceschetti also recorded 
11 hemizygotes with papilledema,** 
and Viskoper and Merin reported on 
one heterozygote with peripapillary 
edema^; presumably some of these 
patients had hypertension. Another 
recent report’? demonstrated severe 
bilateral papilledema in a 43-year-old 
hemizygote with advanced renal fail- 
ure and hypertension. In our series, 
only one hemizygote (case 37) had 
mild papilledema. This hemizygote 
was found at autopsy to have had an 
incidental meningioma, which may 
have contributed to this finding, 
although there were no symptoms of 
increased intracranial pressure. 
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Optic atrophy, usually with a known 
vascular cause, also has been reported 
in four cases.*' The neurologic seque- 
lae of Fabry's disease are protean and 
are a result of cerebrovascular in- 
volvement. These include seizures, 
hemiplegia, aphasia, cerebral hemor- 
rhage, thromboses, and labyrinthine 
disorders. Nystagmus"'-^^ and inter- 
nuclear ophthalmoplegia^ also have 
been described. 

There were two findirgs that can- 
not be readily explained by the patho- 
physiology of this disease. There was 
an unusually high inciderce of myopia 
(48%), especially in the heterozygotes 
(Table 3), compared with the reported 
frequency of myopia in similar-aged 
populations (12%).°*** Further study is 
needed to determine if the myopia is 
refractive or axial. Secondly, medul- 
lated nerve fibers of the optic nerve 
were seen in two of our patients. 
Calmettes et al^" reported the pres- 
ence of myelinated fibers in one case 
of Fabry’s disease. The presence of 
medullated nerve fibers has been 
associated with various phakoma- 
toses, especially neurofibromatosis, 
but its importance in Fabry’s disease 
is not clear and warrants further 
investigation. 
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Although there are no estimates of 
the frequency of Fabry's disease, it is 
likely that many cases of asympto- 
matic heterozygous females are not 
detected. The diagnosis can be con- 
firmed by the specific enzyme as- 
say," or by measurement of the 
concentration of trihexosyl ceramide 
in the plasma" or urinary sediment.'* 
However, the presumptive clinical 
diagnosis of both hemizygotes and 
otherwise asymptomatic  heterozy- 
gotes ean be made by careful ocular 
examination. Owing to the serious 


systemic involvement, especially renal . 


and cardiovascular, in many of these 
cases, they merit comprehensive med- 
ical evaluation. 
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Orbicularis Fatigue 


The ‘Peek’ Sign of Myasthenia Gravis 


Robert H. Osher, MD, Robert C. Griggs, MD 


è Three patients with myasthenia gravis 
demonstrated a distinctive sign of orbicu- 
laris fatigue. After momentary opposition 
on gentle sustained lid closure, the lid 
margins separated, resulting in widening 
of the palpebral fissure and scleral expo- 
sure. Thespatient thus appeared to “peek” 
at the examiner. The “peek” sign was not 
observed in 200 control patients and in 49 
of 50 patients with facial weakness 
secondary to a spectrum of neuromuscu- 
lar disorders. Three of 25 patients with 
myasthenia gravis displayed this sign, 
and in one patient it was the major diag- 
nostic finding. The presence of the 
"peek" sign suggests the diagnosis of 
myasthenia gravis. 

(Arch Ophthalmol 97:677-679, 1979) 


he diagnosis of myasthenia gravis 

is facilitated by the demonstration 
of pathological muscular fatigue. The 
variation cf limb strength in patients 
with muscie weakness from any cause 
has led clinicians to focus on ocular 
fatigue phenomena. Attention has 
been previously directed at the levator 
palpebrae, which produces an inter- 
mittent ptosis that is often aggravat- 
ed by sustained upward gaze as a 
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diagnostic sign of fatigue. 

Occasionally, however, fatigue de- 
velops so rapidly that careful observa- 
tion is required to avoid overlooking 
the phenomenon. Cogan described 
rapid fatigue of the levator palpebrae 
producing a “twitch” on refixation 
from down-gaze to primary position.’ 
This communication reports an analo- 
gous observation, which we have 
called the “peek” sign, that is 
produced by rapid fatigue of the orbic- 
ularis oculi. 


REPORT OF CASES 


Case L—A 27-year-old woman was 
admitted to the Neurology Service for eval- 
uation of difficulty swallowing and diar- 
rhea. Myasthenia gravis had been diag- 
nosed and confirmed pharmacologically 13 
years earlier when ptosis, dysphagia, and 
fatigue had developed. She responded well 
to anticholinesterase medicatioms. Subse- 
quently, she underwent thymectomy and 
the thymus was histologically normal. At 
the time of admission, the paiient was 
receiving pyridostigmine bromide every 
six hours. 

On examination, the patient demon- 
strated facial and pharyngeal muscle 
weakness. The remainder of her motor and 
sensory functions were intact and her 
reflexes were normal. 

The right lid had 2 mm of ptosis (Fig 1, 
left) and the fissure narrowed on sustained 
up-gaze. A lid twitch sign was present 
bilaterally. Ocular motility was normal, 
except for a 3-mm abduction deficit in the 
left eye. Visual acuity, pupils, fields, and 
findings from ophthalmoscopy were unre- 
markable. 


On voluntary gentle lid closure, good 
apposition was achieved transiently and 
sclera was not visible (Fig 1, center). 
Approximately one second later, the palpe- 
bral fissure began to widen, the left more 
so than the right, and sclera was exposed 
(Fig 1, right). This clinical sequence was 
observed on each attempt at sustained lid 
closure. 

CasE 2.—A 22-year-old woman was seen 
in ophthalmologic consultation with the 
chief complaint of excessive tearing from 
her left eye. Six years previously she had 
the abrupt onset of ptosis and diplopia. 
Edrophonium chloride testing produced 
notable improvement. Her condition was 
subsequently unresponsive to anticholines- 
terase agents and two years prior to exam- 
ination she had undergone a thymectomy 
without benefit. The addition of oral pred- 
nisone to her therapeutic regimen im- 
proved her diplopia. For the two years 
prior to examination her left eye had been 
red and irritated and teared excessively. 
Fluorescein testing showed superficial 
punctate staining over the inferior one 
third of the left cornea that was consistent 
with exposure keratitis. 

On examination, the right lid had 3 mm 
of ptosis (Fig 2, top) and both lids fatigued 
on sustained upward gaze. A lid twitch sign 
was present bilaterally. In the primary 
position, the right eye was hypertropic and 
exotropic. The right eye would elevate and 
abduct fully, but would not depress or 
adduct. The left eye was unable to elevate, 
while the remaining ductions were limited 
to a lesser extent. Visual acuity, pupils, 
fields, and findings from ophthalmoscopy 
and a neurologic examination were other- 
wise unremarkable. 

On voluntary gentle lid closure, good 
apposition was initially achieved and the 
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Fig 1:— Left, Eyes directed in primary position of gaze. Center, On voluntary lid closure, 
there is initial apposition of lid margins bilaterally. Right, Within two seconds lids slip 


apart, exposing sclera. 
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Fig 2.—Top, Eyes directed in primary posi- 
tion of gaze. Center, On voluntary lid 
closure, there is initial apposition of lid 
margins. Bottom, Within two seconds 
palpebral fissure widens and there is 
exposure of left cornea and sclera. 


sclera was not visible (Fig 2, center). With- 
in two seconds, however, the left palpebral 
fissure widened, exposing sclera and the 
inferior cornea (Fig 2, bottom). Repeated 
attempts at sustained lid closure invariably 
resulted in exposure of the left eye. 

Cask 3.-A 24-year-old woman sought 
ophthalmologie consultation for a three- 
year history of intermittent horizontal or 
vertical diplopia. She denied previous 
ptosis but had noted progressive difficulty 
swallowing, nasal speech, and a weakness 
of grip in her right hand. 

On examination, the lids were not ptotic 
nor could a fatigue phenomenon or lid 
twitch be elicited (Fig 3, top). A 1-mm 
abduction deficit was present in both right 
and left gaze. Visual acuity, pupils, fields, 
and findings from ophthalmoscopy were 
remarkable. 

On gentle voluntary lid closure, normal 
apposition of the lid márgins was intermit- 
tently achieved and sclera was not visible 
(Fig 3, center). Both lid margins immedi- 
ately separated, exposing 4 mm of sclera. 
Repeated attempts at sustained gentle lid 
closure produced variable degrees of lid 
apposition, yet when initial closure was 
complete it was always followed by rapid 
palpebral fissure widening and scleral 
exposure. 

Edrophonium testing resulted in full 
abduction, while the lid behavior remained 
variable. A diagnosis of myasthenia gravis 
. Was confirmed by a decremental response 
to repetitive nerve stimulation. A thera- 
peutie triaj with anticholinesterase agents 
produced a considerable improvement in 
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Fig 3.—Top, Eyes directed in primary posi- 
tion of gaze. Center, On voluntary lid 
closure there is initial apposition of lid 
margins bilaterally. Bottom, Within two 
seconds palpebral fissure widens, expos- 
ing sclera. 


orbicularis strength, thereby eliminating 
the "peek" sign. 


SUBJECTS AND METHODS 


In order to ascertain the specificity of 
the "peek" sign for myasthenia gravis, we 
examined two populations o? patients for 
attempted gentle sustained lid elosure. The 
control group consisted of 200 patients 
scheduled for routine ophthalmologic ap- 
pointments at the Bascom Palmer outpa- 
tient clinie. The second grou» consisted of 
50 patients (100 eyes) with facial weakness 
secondary to a spectrum of reuromuscular 
disorders who were followed up in the 
neuromuscular disease clinic of the Strong 
Memorial Hospital. 

A series of 25 consecutive patients with 
the diagnosis of myasthenia gravis were 
examined to determine the frequency of 
the "peek" sign in this disease. 


RESULTS 


In the group of 200 control patients, 
four patients were unable to approxi- 
mate the lid margins in one eye when 
attempting gentle sustained eye clo- 
sure. In each case careful inspection of 
the palpabral fissure showed several 
millimeters of exposed sclera. The lid 
behavior in each of the four eyes was 
not suggestive of fatigue since orbicu- 
laris dysfunction was initially appar- 
ent on attempted closure and re- 
mained unchanged with sustained 
effort. Some conditions responsible 











for incomplete lid closure are listed 
below: 


Neurologic 
Supranuclear cortical/brain stem dys- 
function 
Facial nuclear dysfunction 
Facial nerve plasy 
Neuromuscular disease 
Ophthalmologic 
Proptosis 
Conjunctival alterations 
Structural lid defects 
(congenital, trauma, iatrogenic) 
Lid infiltration 
(inflammatory, neoplastic) 
Senile lid changes 
Cicatricial skin diseases 
Idiopathic 


Fifty patients had facial weakness 
secondary to neuromuscular disorders, 
detailed as follows: 


No. of 
Disease Patients 

Facioscapulohumeral 

muscular dystrophy 12 
Myotonic dystrophy 9 
Kugelberg-Welander 

disease 9 
Facial nerve paresis 

with unvolitional eye 

opening 3 
Becker's muscular 

dystrophy 3 
Limb girdle muscular 

dystrophy 3 
Guillain-Barré 

syndrome 3 
Multiple sclerosis 2 
Polymyositis 2 
Dermatomyositis d 
Charcot-Marie-Tooth 1 
Syringobulbia 1 
Congenital myopathy 1 


In this group of 50 patients, only 
one eye demonstrated scleral exposure 
following complete lid closure. This 
patient had a resolving idiopathic 
facial nerve paresis with obvious ipsi- 
lateral facial asymmetry and weak- 
ness of the muscles of facial expres- 
sion. On attempted lid closure, the lid 
margins would initially approximate, 
fasciculate, and then separate, expo- 
suring 3 mm of sclera. This sequence 
was very similar to the “peek sign” of 
myasthenia gravis, but was easily 
differentiated by the other features 
of a facial nerve paresis. 

In the series of 25 consecutive 
patients with myasthenia that were 
examined for orbicularis fatigue, 
three patients displayed the “peek” 
sign. It should be noted that in one 
patient (case 3), the only conclusive 
evidence for myasthenia was provided 
by the "peek" sign. 


COMMENT 


The diagnosis of myasthenia gravis 
is often first suggested by the 
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ophthalmologic examination.’ Blepha- 
roptosis, unilateral or bilateral, which 
is characterized by fatigue and vari- 
ability, is the most common ocular 
sign. Cogzn's lid twitch sign is the 
transient evershoot, with resettling of 
the lid on rapid refixation from down- 
gaze to primary position, and signifies 
levator fatigue.’ 

Disturbances in ocular motility may 
mimic tro-hlear er abducens nerve 
dysfunction or may simulate paresis 
of other iselated extraocular muscles. 
When a combination of muscles are 
affected, the ocular motility pattern 
may be that of a pseudo-oculomotor, 
pseudointernuclear, or  pseudogaze 
palsy.** Myasthenic nystagmus and 
quiver mcvements have also been 
reported.** 

Weakness of the orbicularis oculi 
often occurs in myasthenia. It may be 
responsible for "afternoon ectropion" 
in the elderly.” Yet specific attention 
has not been directed toward patho- 
logical fatigue of this muscle. The 
"peek" sign represents a specific 
manifestat.on of orbicularis fatigue, a 
finding that we believe is suggestive 
of myasthenia gravis. On attempted 
gentle eyelid closure, the orbicularis 
muscle contracts, initially achieving 
lid apposition. With sustained lid 
closure, however, the orbicularis mus- 
cle rapidly fatigues and the palpebral 
fissure slips open, thereby exposing 
sclera. The patient thus appears to 
"peek" at the examiner. With pro- 
found orbieular fatigue, the cornea 
may likewise become visible. The 


1. Cogan DC: Myasthenia gravis: A review of 
the disease and a description of lid twitch as a 
characteristic sign. Arch Ophthalmol 74:217-221, 
1965. 

2. Glaser J& Ocular myasthenia gravis, in 
Symposium on Neuro-ophthalmology: Transac- 
tions of the New Orleans Acacemy of Ophthalmol- 
ogy. St Louis, CV Mesby Co, 1976, pp 232-240. 

3. Osher RH Myasthenic ‘oculomotor’ palsies. 
Ann Ophthalmol 11:31-34, 1979. 

4. Glaser JS Myasthenic pseudointernuclear 
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persistent corneal disease that 
plagued our second patient occurred 
as a result of exposure keratitis 
complicating myasthenia gravis. 

The specific sequence of appro- 
priate initial lid closure rapidly fol- 
lowed by scleral exposure was not 
observed in our control population and 
occurred only in one patient with 
facial weakness secondary te neuro- 
muscular disease. This patient was in 
the recovery phase of an idiopathic 
facial nerve paresis that has been 
known to produce involuntary lid 
opening.’ Although specific tests of 
neuromuscular junction function were 
not performed, the occurrence of both 
clinical and electrophysiolozie evi- 
dence of neuromuscular junction fa- 
tigue has been recognized in neuropa- 
thies. Distinguishing these entities 
presents no diffieulty when other 
facial nerve functions are assessed. 

Motor impersistence may produce 
lid behavior similar to the "peek" sign. 
The patient is unable to sustain lid 
closure when instructed to close his 
eyes and keep them closed,* bat there 
is no evidence of fatigue. Bilateral 
hemispheric lesions or unilateral le- 
sions of the nondominant hemisphere 
most frequently account for an inabil- 
ity to sustain persistent motor activi- 
ty. The clinical eonstellation cf motor 
impersistence, often in association 
with mental impairment anc a left 
hemiplegia, should prevent confusion 
regarding the cause of the lic behav- 
ior. 

Corneal exposure during sleep (noc- 
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turnal lagophthalmos) may be an 
unusual cause of keratitis.'^ This diag- 
nosis is supposedly established by 
requesting gentle lid closure; this is 
followed by faseiculations and then 
widening of the palpebral fissure, 
with corneal exposure within a minute 
or two. This lid behavior could be 
misinterprettd as orbicularis fatigue, 
but in contrast to the "peek" .sign, 
scleral exposure is not rapid. Moreov- 
er, the patient's symptoms are worse 
in the early morming and often 
improve as the day progresses, which 
is an opposite exposure pattern to that 
anticipated with myasthenia. Pre- 
vious lid injury, keratoconjunctivitis 
sicca, a predisposition for the elderly, 
and a history of open eyes during 
sleep are additicnal features consis- 
tent with the syndrome of nocturnal 
lagophthalmos. 

We did not examine a large series of 
myasthenic patients to establish the 
prevalence of the “peek” sign within 
this group. Nevertheless, we did not 
observe this lid behavior in the normal 
population nor in patients with facial 
weakness secondery to neuromuscular 
disease. Although we have reported 
this sign in only three cases, the diag- 
nosis of myasthenia gravis should be 
considered when the “peek” sign is 
present. 
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Retinal Pigment Epithelium 


Francis E. O’Donnell, MD; Howard Schatz, MD; Philip Reid, MD; W. Richard Green, MD 


è This study describes a salt-and- 
pepper fundus appearance in nine rela- 
tives in three generations of a single white 
kindréd. Two of these patients also had 
subretinal patterned pigment figures by 
ophthalmoscopy. In another, fluorescein 
angiography showed a reticular pattern 
that was not apparent by ophthalmosco- 
py. This dystrophy was functionally 
benign, although the electro-oculogram 
ratio was abnormal in affected patients. 
This pigmentary dystrophy and fundus 
pulverulentus, reticular dystrophy of Ben- 
edikt and Werner, and pattern dystrophy 
of Marmor and Byers are indistinguish- 
able. When patterned pigment figures are 
absent, this autosomal-dominant pigmen- 
tary dystrophy of the retinal pigment 
epithelium can be confused with other 
disorders such as congenital rubella reti- 
nopathy and drug toxicity. 

(Arch Ophthalmol 97:680-683, 1979) 


epper-like hyperpigmentation of 

the retinal pigment epithelium 
(RPE) accompanied by hypopigmen- 
tation of the intervening RPE (salt- 
and-pepper appearance) is a recog- 
nized feature of several disorders 
including congenital syphilis,' rubella 
retinopathy,’ atypical retinitis pig- 
mentosa as in the Kearns-Sayre 
syndrome,’ intrauterine radiation ret- 
inopathy,' and drug toxicity." Recent- 
ly, we examined a woman referred 
because of a salt-and-pepper appear- 
ance of the RPE, which was thought to 
be due to drug toxicity. A family 
study, however, showed that this was 
a hereditary dystrophy of the RPE. 
This article describes this dystrophy 
and discusses its relation to previously 
reported dystrophies of the RPE. 


FAMILY STUDY 


This white family came to our attention 
when patient II-4 (Fig.1) was investigated 
for what was first considered to be a 
drug-induced pigmentary  retinopathy. 
Five months before her first ocular exami- 
nation, this 39-year-old woman was placed 
/ NIHU NL Pn ERRORI. Dese Dot Mig ee i]. ages 
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on an investigational antiarrhythmie 
agent (aprindine hydrochloride) for man- 
agement of refractory ventricular tachy- 
cardia. Because ophthalmologic evaluation 
of more than 50 unrelated patients receiv- 
ing this medication failed to demonstrate 
similar RPE abnormalities, we studied the 
patient's family. Sixteen blood relatives 
were examined. Nine affected patients in 
three generations were identified. They 
were asymptomatic, and they had at least 
20/20 corrected visual acuity, except 
patient I-2 (20/25 OD and 20/30 OS) and 
patient III-13 (20/70 acuity OD). The 
extraocular movements and pupillary reac- 
tions, anterior segments, and intraocular 
pressures were normal, except in patient 
II-6, who had applanation tensions of 28 
mm Hg in the right eye and 25 mm Hg in 
the left eye. Patient III-13 had a previously 
unrecognized right exotropia of 10 prism 
diopters at distance. There was no ptosis. 

Ophthalmoscopic examination and elec- 
tro-oculogram (EOG) raties of affected 
patients are tabulated in the Table. All 
affected patients had fine clumps of hyper- 
pigmentation at the level of the RPE in 
both eyes. These pepper-like spots of 
pigment were most striking in the macular 
area (Fig 2), but they also extended into 
the midperiphery. They faded in red-free 
light. On close inspection, the intervening 
RPE appeared hypopigmented, giving the 
fundus a salt-and-pepper appearance, espe- 
cially in the macula. In the oldest patient, 
I-2, the hypopigmented changes in the 
macular area predominated, with just a 
few clumps of pigment. In addition to the 
granular hyperpigmentation, two of the 
patients (III-7 and III-8) had a coarse 
subretinal reticular pigment figure con- 
fined to the posterior pole of both eyes (Fig 
3). Knob-like thickenings of these reticular 
figures were present at the intersections. 
In all affected patients, the peripheral 
fundus was normal except for a relative 
hypopigmentation. The optic nerve head 
and the foveal reflex were normal. The 
retinal vessels were not attenuated and 
there was no migration of pigment into the 
sensory retina. Seven ophthalmoscopically 
affected members of the pedigree had 
EOG ratios of less than 1.80, whereas six 
ophthalmoscopically normal relatives had 
EOG ratios greater than 1.80. 

The periphery of the superotemporal 
quadrant of the right eye of patient III-13 
showed a thickened and detached retina 
containing multiple telangiectatic vessels. 
Intraretinal and subretinal exudate ex- 
tended toward the macula, reducing his 
vision to 20/70. Fluorescein angiography of 
this area showed telangiectasis of the 
larger retinal vessels, retinal capillary 
dropout, and fluorescein leakage into the 
sensory retina and subretinal space. 

Visual fields by Goldmann perimetry 
were normal in affected patients I-2, II-4, 





. and III-5 to III-9. Photopie and scotopic 


electroretinograms (ERG) were performed 
on affected patients I-2, II-4, and III-5 to 
III-9, and were normal except for patients 
1-2, II-4, and III-5, who had photopic ERGs 
that were about 60% of normal amplitude. 
The results of the 100-hue Farnsworth- 
Munsell color-vision test were normal in 
affected patients I-2, II-4, and III-5 to 
III-9. The scotopic gradient was normal in 
patients II-4 and III-5 to III-9. 

Fluorescein angiography was performed 
on patients I-2, II-4, and III-13. It showed 
RPE window defects adjacent to hyperpig- 
mented foci of blocked fluorescence (Fig 4). 
Angiography in patient II-4 also showed a 
reticular pattern of pigmentation that was 
not visible ophthalmoscopieally (Fig 5). 
Except in the right eye of patient III-13, as 
noted above, no abnormal leakage of fluo- 
rescein dye occurred. 

Four patients had disturbances of car- 
diae rhythm. Patient I-2 had been under 
treatment for recurrent paroxysmal atrial 
tachycardia for 15 years prior to the pres- 
ent study. Her resting 12-lead ECG showed 
occasional premature ventricular beats 
without other abnormalities. Patient II-2 
had had two episodes of rapid heartbeat 
since age 25. One of these episodes 
required hospitalization for treatment, at 
which time paroxysmal atrial tachycardia 
was documented. Her resting 12-lead ECG 
was normal. Patient II-4 had had paroxys- 
mal ventricular tachycardia associated 
with syncope since age 20. The arrhythmia 
did not respond to conventional therapy 
but was responsive to an investigational 
antiarrhythmic agent (aprindine hydro- 
chloride). The patient’s 12-lead ECG was 
remarkable only for nonspecific T-wave 
abnormalities, and coronary arteriograms 
were normal. Patient II-6 had been aware 
of a disturbance in his heart rhythm since a 
college physical examination at age 18, 
although he denied any history of palpita- 
tions or syncope. A resting 12-lead ECG of 
this patient showed constant ventricular 
bigeminy without other abnormalities. 
Resting 12-lead ECG and 24-hour ambula- 
tory ECGs were normal on patients III-2 to 
1II-9. 


COMMENT 


Primary dystrophies of the RPE are 
clinically distinguished from the tape- 
toretinal degenerations (eg, retinitis 
pigmentosa and retinitis punctata 
albescens) by preservation of retinal 
function until advanced RPE changes 
are visible ophthalmoscopically. The 
primary dystrophies of the RPE are 
differentiated from the choroidal dys- 
trophies (eg, central areolar choroidal 
dystrophy) by preservation of the 
choriocapillaris, as determined by flu- 
orescein angiography. This clinical 
classification is useful but it is 
presumptive. For example, it may be 
that the RPE is responsible for the 
so-called tapetoretinal degenerations. 

The primary dystrophies of the 
RPE can arbitrarily be subdivided 
into three morphologic groups. Atro- 
phy, or at least hypopigmentation, of 
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the RPE is common to all three 
groups. The first group includes the 
more familiar dystrophies and is char- 
acterized initially by predominantly 
whitish or yellowish lesions at the 
level of the RPE. Well-known exam- 
ples of this group are autosomal domi- 
nant drusen, fundus flavimaculatus, 
fundus albipunctatus, and vitelliform 
dystrophy. The second group is com- 
posed of less-common dystrophies,” 
and is characterized initially by pre- 
dominantly black, hyperpigmented le- 
sions at the level of the RPE. 


Autosomal Recessive 
Sjógren's reticular dystrophy 


oe 
L cn" 


Autosomal Dominant 
Fundus pulverulentus (Slezak and Hom- 
me * 


Reticular dystrephy of Benedikt and 
Werner” 

Butterfly-shaped dystrophy (Deutman et 
ab 
"Pattern dystrophy" 

Byers?* 


Family reported in this article* 


of Marmor and 


Mode of Inheritance Uncertain 
Macroreticular dystrophy" 


The optic nerve head, sensory retina, 
and retina! vessels appear normal in 
this group of RPE dystrophies. Fluo- 
rescein angiography shows blocked 
choroidal fluorescence that  corre- 
sponds to the hyperpigmented RPE 
lesions, and window defects that 
correspond to the hypopigmented in- 
tervening RPE. The third group is 
charaeterized by an atrophic RPE 
appearance without yellow, white, or 
black RPE lesions. Examples of this 
rare group are central areolar dystro- 
phy of the RPE” and benign con- 
centric annular dystrophy." 

There is uncertainty about classifi- 
cation withm the second group of RPE 
dystrophies, beeause experience has 
been limited to one-family reports. As 
a result, there has been a profusion of 
descriptive names—about one for each 
family described—as listed below. Our 
experience with the present study 
compelled us to attempt classification 
of these families using genetic, oph- 
thalmoscapie, functional, and systemic 
characteristics. Unfortunately, no 
pathologie study results have been 
reported. 

It is helpful first to classify these 
families on the basis of mode of inher- 
itance (see above). Sjégren’s reticular 
dystrophy is almost certainly autoso- 
mal recessive.** Unfortunately, the 
mode of inheritance of macroreticular 
dystrophy ' is unsettled. On the other 
hand, fundus pulverulentus,’ reticular 
dystrophy of Benedikt and Werner," 

*These dystraphies are clinically indistinguish- 
able. 
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which they coined the term “pat- 
terned dystrophies ef the RPE." 

The term "patterned dystrophy" 
has since been used to refer to this 
entire group cf RPE dystrophies, 
because hyperpizmented figures with 
a butterfly shape, or a curvilinear, 
fishnet, or reticular appearance have 
been a notable feature in some of the 
families. Such a descriptive term has 
appeal, but it conceals the important 
fact that not every affected patient 
will dispħy a patterned figure. For 
example, seven of eur nine patients 
lacked pigment figures by ophthal- 
moscopy. To avoid this semantic and 
diagnostic problem, we suggest that 
this group of disorders be referred to 
as “pigmentary dystrophies of the 
RPE,” rather than patterned dystro- 
phies. 

Among the families with an autoso- 
mal-dominant pigmentary dystrophy 
of the RPE, with the possible excep- 
tion of butterfly-shaped dystrophy," 
all affected patients examined have 
had pigment clumping on ophthalmos- 
copy. Interestingly, although all 24 of 
these patients had a salt-and-pepper 


tern dystrophy of Marmor and 
Byers," and also the dystrophy in our 
report are autosomal dominantly in- 
herited. Since autosomal dominant 
traits often show variable expressivi- 
ty, it is possible that the dystrophies 
in several or all of these five families 
are expressions of the same basic 
disorder. 

A classification of these familial 
dystrophies by the ophthalmoscopic 
appearance of the hyperpigmentation 
has been used by others. For example, 
in butterfly-shaped dystrophy” the 
pattern of hyperpigmentation was 
somewhat like a butterfly, whereas in 
macroreticular dystrophy" the pat- 
tern resembled a coarse fishnet. There 
is evidence suggesting that the pig- 
ment pattern is, however, an unreli- 
able basis for classification. For exam- 
ple, Hsieh et al" described a family in 
which one patient had  butterfly- 
shaped lesions and the patient's 
sibling had macroreticular lesions. 
Those authors were the first to 
suggest that those two dystrophies 
were actually the same disorder, for 


Fig 1.—Pedigree of family with autosomal-dominant pigmentary dystrophy of RPE. 
Proposita is patient Il-4. 


Examined 


Deceased 
















Ophthalmoscopic Findings-and EOG Ratio: Ophthalmoscopically Abnormal 
d EOG Ratio, 
Patient/Age, yr RPE Appearance, OU OD-OS 
I-2/67 Mostly atrophic, some clumps of pigment 1.34 
1.50 
Il-4/39 Salt anc pepper 1.60 
1.66 
Il-6/36 Salt and pepper Not done 
Il-5/20 Salt and pepper . 1.74 
1.48 
I/-6/18 Salt andipepper t.57 
1.63 
Ill-7/17 Salt andpepper with reticular pigment figure 1.43 
1.37 
Ill-8/16 Salt and pepper with reticular pigment figure 1.57 
1.64 
Ill-9/12 Salt and pepper 1.66 
1.5% 
Ill-13/13 Salt and pepper Not done 
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Fig 2.—Left, Right macula of patient Ill-5. There are discrete clumps of hyperpigmentation with 
hypopigmentation of intervening RPE. Right, Left macula of patient lll-5. Note symmetrical 
involvement. Pigment changes extend beyond fovea but were difficult to photograph. 





Fig 3.—Lett, 
easily seen. Right, Left macula of patient III-7. Visible at this higher magnification is punctate 
granular hyperpigmentation on which reticular pattern is superimposed. 





Fig 4.—Fluorescein angiogram, left eye, of patient IV-13. Punctate Fig 5.—Fluorescein angiogram, left eye, of patient Il-4. Subtle, 
areas of “blocked choroidal fluorescence are visible against peripapillary reticular pattern of hypofluorescence is discernible. 
background of choroidal hyperfluorescence. This was not appreciated ophthalmoscopically. 
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fundos i appearance, only four of them 
also had ophthalmoscopically visible 
patterned pigment figures. Although 
the presence of a pigment figure does 
not appear to be age-related, long- 
term follow-up is needed to clarify 
this. 

Among the three families with 
autosomal-recessive pigmentary dys- 
trophy ef the RPE** (Sjógren's reticu- 
lar dystrophy), either a large black 
ring or an irregular black spot has 
been described in the center of the 
macula. This central lesion may be the 
first manifestation of this disorder, as 
noted by Deutman.’ Eventually, a 
retieular pigment pattern develops 
around this central lesion. As far as 
we ean determine, none of these 
patients has manifested a salt-and- 
pepper fundus appearance. 

The pepper-like hyperpigmentation 
in autosomal-dominant pigmentary 
dystrophy of the RPE is nonspecific. 
In eontrast, a patterned pigment 
figure strongly suggests a pigmen- 
tary dystrophy of the RPE. Fluores- 
cein angiography may aid in recogniz- 
ing a pigment figure, as it did in 
patient II-4 of this family. These 
pigment figures are virtually pathog- 
nomonie of pigmentary dystrophy of 
the RPE, especially when knob-like 
thickenings occur at the intersections, 
although somewhat similar lesions 
have been reported in leukemia," 
following RPE detachment and 
among foveal drusen, and as a periph- 
eral degenerative change in older 
age.™ The central lesions of Sjégren’s 
reticular dystrophy are surrounded by 
areas of atrophy and, before the devel- 
opment of a reticular pattern, they 
may mimic the bull’s-eye lesion of 
more serious disorders such as autoso- 
mal-dominant cone dystrophy’ and 
chloroquine toxicity.’ 

A functional analysis of the families 
with autosomal-dominant pigmentary 
dystrophies of the RPE shows many 
similarities and, therefore, does not 
suggest a subclassification. The age of 
onset is probably quite early. The 
youngest affected patient reported 
was a 10-year-old. The central visual 
acuity is often 20/20 and is almost 
always better than 20/30. Color and 
scotopic vision, visual field, and ERG 
are also usually normal. Although 
some cases have had definite pigmen- 
tary changes confined to the macula,” 
the EOG in these autosomal-dominant 
pigmentary dystrophies is typically 
reduced, suggesting a widespread dis- 
turbance of the RPE. Despite the 
early onset, the prognosis for reten- 
tion of good visual function seems 
excellent. Although long-term studies 
are limited, comparison of older 
patients with younger patients sug- 
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gests that progressive atrophy of the 
RPE occurs slowly. Ophthalmoscopi- 
cally, it seems that the final stages 
may mimic the atrophic form of senile 
macular degeneration,” but this needs 
to be established. Further leng-term 
observations of patients with autoso- 
mal-dominant pigmentary  dystro- 
phies of the RPE are needed. 

Theoretically, RPE atrophy in auto- 
somal-dominant pigmentary dystro- 
phy of the RPE might predispose older 
patients to secondary complications, 
such as subretinal neovascularization. 
To our knowledge, however, this com- 
plication has not been observed in 
families with this dystrophy. 

The exudative retinal vaseulopathy 
observed in the right eye of patient 
III-13 of the family described here 
appears to be a coincidenta! finding 
unrelated to the autosomal-dominant 
pigmentary dystrophy of the RPE. 

Associated systemic findings in 
families with pigmentary dystrophy 
of the RPE have been limited to some 
cases of deafmutism in Sjógren's re- 
ticular dystrophy.’ Subsequent re- 
ports, however, indicate that this was 
coincidence.'**^^ Similarly, the car- 
diac arrhythmias in our patients may 
be unrelated to the pigmentary dys- 
trophy. For example, patient II-2 did 
not have the RPE changes on ophthal- 
moscopic examination, and the EOG 
ratio was normal, but she has had at 
least one episode of paroxysmal atrial 
tachycardia. Moreover, none of the 
children in the third generation who 
have the pigmentary dystrophy has 
manifested arrhythmias thus far. 
However, the proband of this study 
was asymptomatic until the third 
decade. Therefore, we do not yet know 
whether a true association exists 
between the pigmentary dystrophy 
and the cardiac arrhythmias. Long- 
term evaluation will be required to 
assess this association. This familial 
arrhythmia does not appear to be 
identieal to any previously reported 
hereditary arrhythmia.*'^ 

Although current clinical data do 
not allow an unequivocal classification 
of all these families, some organiza- 
tion of the findings is needed to 
promote familiarity with these pig- 
mentary dystrophies of the RPE. The 
tabular material on page 681 is a 
genetic classification, which can even- 
tually be simplified further. Ophthal- 
moscopic and functional data indicate 
that the five families with dystrophies 
with an autosomal-dominant inheri- 
tance are indistinguishable, although 
a possible exception is butterfly- 
shaped dystrophy. Further study of 
that dystrophy, as well as macroretic- 
ular dystrophy, is necessary before 
final classification is possible. 


Autosomal Dominant Dystrophy of RPE—O’Donnell et al 


WU VTE be Za ep ie acs a P? 
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Aprindine hydrochloride—Fibocil. 
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Acuity Profile Perimetry 





Description of Technique and Preliminary Clinical Trials 


Chris A. Johnson, PhD; John L. Keltner, MD; Frank G. Balestrery, MS 


€ Acuity profile perimetry is a technique 
that allows visual acuity properties to be 
rapidly measured at any location in the 
visual field. This report describes our 
initial clinical trials with acuity profile 
perimetry, as performed in combination 
with standard static perimetry. Prelimi- 
nary results from patients with cataracts, 
amblyopia, and central serous retinopathy 
show, in general, a much greater deficit 
for acuity profiles than for static sensitivi- 
ty profiles. In contrast, patients with optic 
neuritis or other optic neuropathies dis- 
play approximately equivalent losses for 
static and acuity profiles. The recovery 
process in optic neuritis is also about 
equal for the two functions. Our initial 
findings suggest that acuity profile perim- 
etry may be a valuable differential diag- 
nostic test, particularly for cases in which 
optic nerve disease is suspected. 

(Arch Ophthalmol 97:684-689, 1979) 


Clinical visual field testing is usually 

performed with kinetic or static 
perimetry to evaluate the status of the 
visual field. Most other tests of visual 
function that are employed in clinical 
ophthalmology (eg, visual acuity, ster- 
eoacuity, color vision) have been 
designed to evaluate only the central 
foveal region. As a consequence, rela- 
tively little is known about the selec- 
tive alteration and progressive loss of 
different visual functions in the 
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periphery for various ocular patholo- 
gies. The advent of the Tübingen pe- 
rimeter (Oculus) has provided a conve- 
nient means of evaluating a number 
of different psychophysical functions 
throughout the visual field. Recent 
studies have shown the utility of the 
Tübingen perimeter for color perime- 
try,"* flicker fusion thresholds,'^ and 
dark adaptation'^* in the visual field. 
However, with the exception of stud- 
ies using normal subjects, ^* visual 
acuity measurement capabilities of 
the Tübingen perimeter have not been 
used for clinical diagnostic purposes. 

This report describes a technique 
for rapidly evaluating visual acuity 
properties at any location in the visual 
field. We refer to this procedure as 
“acuity profile perimetry.” In the 
current investigation, the Tiibingen 
perimeter was used to perform acuity 
profile perimetry in conjunction with 
conventional static perimetry in pa- 
tients with various ocular disorders. 
Preliminary findings indicate that 
acuity profile perimetry in retinal and 
optic nerve disorders can provide valu- 
able information that is not available 
through standard visual field testing. 


SUBJECTS AND METHODS 


All measurements were performed on 
the Tübingen perimeter using the stan- 
dard background luminance cf 10 apostilbs 
(asb). Foveal testing was accomplished by 
using four red fixation spots arranged in a 
diamond pattern centered on the perimeter 
bowl and separated by 2° (spets measuring 
10 minutes of arc [’] in diameter) or, if 
necessary, 4° (spots measuring 30’ in diam- 
eter). Patients were instructed to fixate on 
the center of the diamond pattern, where 
the foveal targets were presented. For 
testing other visual field locations, patients 


were instructed to fixate directly on a 
single small (usually 10’ in diameter) red 
spot that replaced the diamond pattern. 
The built-in telescope of the Tiibingen 
perimeter was used to monitor fixation at 
all times. 

Patients were given approximately five 
to ten minutes to adapt to the background 
luminance prior to testing. An appropriate 
distance refractive correction plus a near 
correction for age was placed before the 
eye to be tested. Accuracy of this correc- 
tion was carefully checked at the perimeter 
bowl by subjective techniques to insure 
that the patient was in optimum focus 
during testing. The nontested eye was 
occluded with an eye patch. 

The test stimuli included seven different 
sizes of circle and square target pairs that 
are available on the Tiibingen perimeter. 
Within each target pair the circle and 
square are approximately equal in contour, 
although the square is just slightly larger 
in area (about 7%) than the circle. Static 
perimetric thresholds obtained for the 
circle and square targets produce essential- 
ly the same results.’* Either target may 
therefore be used to determine static pe- 
rimetry profiles. For the sake of consisten- 
cy, only circular targets were employed for 
static perimetric determinations in this 
study. 

Acuity profile perimetry was performed 
by using both the circle and square stimuli 
of each target pair. The basis of this visual 
acuity discrimination is defined by the 
relationship between the circle and square 
targets (Fig 1). For each pair the distance 
between the outer edge of the circle and 
the corners of the square is 0.15 times the 
diameter of the circle. This distance 
defines the minimum angle of resolution 
(in minutes of arc). The Table presents 
equivalent decimal and Snellen visual acui- 
ty values for each of the seven target sizes. 
Further specifications of the circle and 
square stimuli and their relationship to 
previous studies using conventional acuity 
targets are available.* 
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Fig 1.—Fcilowing are targets used to 
perform acuity profile perimetry on Tü- 
bingen penmeter: A, circle; B, square; and 
C, reiationship between circle and square, 
which serves as basis for measuring visual 
acuity (see text). 






Equivalent Decimal and Snellen 
Visual Acuity Values for 
Different Target Sizes 


Snellen 
Visual 
Acuity 


20/20 
20/30 
20/50 
20/80 
20/125 
20/200 
20/333 


Decimal 
Visual 


Target Size* Acuity 


*The diameter of the circle is in minutes of 
arc. 


Testing vas performed along preselect- 
ed meridiarsan 1° or 2? intervals from the 
fovea out tc 10°, 20°, or 30°, depending on 
the specific oeular disorders and suspected 
area of visual field involvement. Selection 
of appropriate target sizes was based on 
the patient’s Snellen visual acuity at fixa- 
tion and preliminary visual field screening 
tests. The mest commonly used stimuli 
were the tanget pairs measuring 10’ (20/30 
acuity), 26’ (20/80 acuity), and 66’ (20/200 
acuity) in diameter. An exposure duration 
of 0.5 seconds was employed for all static 
and acuity threshold determinations. 

At each loeation examined, static peri- 
metric determinations (detection thresh- 
olds) were performed prior to acuity profile 
measurements (resolution thresholds). Tar- 
get luminance was adjusted to a subthresh- 
old level and increased in small intervals 
(0.1 log asb» for successive presentations 
until the patient first detected the stimu- 
lus. A static profile was generated from 
detection threshold luminance values ob- 
tained at suceessive locations along the 
meridian of interest. 

Following»each static threshold measure- 
ment, an acuity determination (resolution 
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threshold) was initiated at a luminance 
that was moderately greater (about 0.5 log 
asb) than the static threshold luminance 
value. A random sequence of six circle and 
square targets was presented. The size of 
the targets was the same as that used for 
the static threshold determinations. The 
patient was instructed to report which of 
the targets (circle or square) was presented 
on each trial, and to guess for-trials that 
were uncertain. If the patient were truly 
unable to differentiate between the circle 
and square, approximately one half (three 
out of six) of the trials would, on the 
average, be correctly reported cn the basis 
of ehance performance (guessing). It was 
therefore necessary to define a reliable 
criterion for evaluating the patient's 
performance. 

Four out of six correct responses or less 
was regarded as the inability to reliably 
differentiate between the circle and square 
targets (a "miss"). Six out of six correct 
responses was judged to reflect accurate 
discrimination of the two targets (a "hit"). 
If five out of six responses were correct, 
another random sequence was presented. 
On the second sequence, five aut of six 
correct responses or better was seored as a 
"hit," and four out of six correct responses 
or less was scored as a “miss.” Luminance 
of the target was decreased following 
"hits" and increased following “misses,” 
according to the standard staircase method 
of threshold determinations.’ Luminance 
increments and decrements wene initially 
made in approximately 0.5-log-asb inter- 
vals, with progressively smaller intervals 
employed as the threshold vzlue was 
approached. 

Preliminary studies revealed that ran- 
domized presentation of cizeles and 
squares, mandatory guessing (two-alterna- 
tive forced choice), and staircase methods 
were necessary to obtain reliable, accurate 
visual acuity luminance threshcids. Other 
procedures often produced amomalously 
high or low threshold values anc inconsis- 
tent measurements. With practice, these 
determinations may be performed quite 
rapidly. The present test strategy repre- 
sents a compromise between accurate 
psychophysical techniques and s method 
rapid enough to be clinically feasible. 


RESULTS 


Figure 2 presents the results of a 
normal 30-year-old woman (right eye) 
for the 10’ (20/30 acuity), 26° (20/80 
acuity), and 66’ (20/200 acuity) tar- 
gets. Log threshold luminance in apos- 
tilbs (ordinate) is plotted as a func- 
tion of visual field eccentrieity (ab- 
scissa) in the horizontal meridian. 
With this type of plot, points that are 
higher on the graph reflect greater 
sensitivity (lower threshold values) 
and points that are lower indicate 
lesser sensitivity (higher threshold 
values). 

The top set of curves in Fig 2 show 
the static (filled circles) and acuity 
(open squares) profiles for the 10’ (20/ 





30) target. On the static profile, sensi- 
tivity is greatest at the fovea and 
declines at a moderate rate with 
increasing eccentricity. Acuity thresh- 
old sensitivity is slightly lower than 
static threshold sensitivity at the 
fovea and falls off dramatically with 
increasing eccentricity. Beyond about 
3° the cigcle and square cannot be 
differentiated at any luminance de- 
spite the fact that detection of the 
targets occurs at luminances approxi- 
mately 100 ‘times (2 log units) lower. 
For the 26’ (20/80) target shown in the 
middle graph of Fig 2, the static 
profile is slightly higher (greater 
sensitivity) and more gradual in slope 
than for the 10' target. A more 
pronounced difference between the 
10" (20/30) and 26' (20/80) targets is 
present in the acuity profile. The 26' 
(20/80) acuity profile is much broader 
and extends to approximately 14? 
nasally and to the edge of the blind 
spot (about 12?) temporally. The 66' 
(20/200) target in the bottom graph 
indicates an extension of this trend. 
The static profile is slightly greater in 
sensitivity and somewhat flatter, and 
the acuity profile extends to about 30° 
nasally and beyond 30° temporally. In 
addition, the static and acuity profiles 
are essentially parallel out to approxi- 
mately 10°, beyond which acuity 
threshold sensitivity is more greatly 
reduced than static threshold sensitiv- 
ity. These plots are representative of 
the findings that we have obtained in 
a number of normal eyes, although 
elderly patients sometimes exhibit a 
moderately lower overall sensitivity 
for both static and acuity profiles. 

Figure 2 may be used as a compari- 
son basis for the clinical examples 
presented below. Target sizes that are 
between those shown in Fig 2 produce 
essentially intermediate results. A 
more detailed and comprehensive de- 
scription of static and acuity profiles 
in normal eyes has been reported by 
Johnson et al.* 


CLINICAL EXAMPLES 
Cataracts 


Static and acuity profile perimetry 
has been performed in three patients 
with visual acuities of 20/80 or worse 
owing to cataracts. Each of the 
patients exhibited similar results. 


The example selected for presentation in 
Fig 3 is the right eye of a 56-year-old man 
who was referred for a neuro-ophthalmo- 
logic examination. The patient had a chief 
complaint of blurred vision and monocular 
diplopia, and was found to have a best ' 
corrected Snellen visual acuity (undilated) 
of 20/200 in the right eye and 209100 in the 
left eye. Dilated Snellen visual acuity with 
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Fig 2.—Static (filled circles) and acuity (open squares) profiles 
obtained for the 10’ (20/30), 26’ (20/80), and 66’ (20/200) targets 
in right eye of normal 30-year-old woman. 


Fig 3.—Static (filled circles) and acuity (open squares) profiles 
obtained for the 10' (20/30), 42' (20/125), and 66' (20/200) 
targets in right eye of 56-year-old man with cataracts. His best 
corrected Snellen visual acuity in right eye (undilated) was 


a pinhole and cycloplegie refraction dis- 
closed a value of 20/25— in both eyes. 
Slit-lamp examination showed nuclear scle- 
rosis in both eyes with minimal posterior 
subcapsular changes. His Goldmann kinet- 
ic field showed a moderately depressed 
visual field sensitivity in both eyes, but no 
distinet central scotoma was evident. His 
referring ophthalmologist was disturbed 
by the apparent reduction in vision with 
the minimal amount of nuclear sclerosis 
that was present. 


Figure 3 presents the static and 
acuity profiles for this patient's right 
eye. The top graph shows the results 
for the 10' (20/30) target. Although 
overall central visual field sensitivity 
is moderately depressed, the shape of 


'the static profile is relatively normal. 


A central scotoma is not evident on 
the stati profile, nor could it be plot- 
ted with Goldmann kinetic perimetry. 
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20/200). 


An acuity profile for this target size 
could not be determined for any 
target luminance at any location. 
Thus, acuity sensitivity for this stimu- 
lus was dramatically impaired, while 
static threshold sensitivity was only 
moderately affected. Similar results 
were found for the 17' (20/50) and 26' 
(20/80) targets (not shown). In fact, 
an acuity profile could nct be gener- 
ated until the 42’ (20/125) target was 
employed (Fig 3, middle graph). Even 
at this target size the acuity profile 
was still more dramatically affected 
than the static profile. For the 66’ 
(20/200) stimulus, the relationship 
between the static and acuity profiles 
begins to resemble the findings in 
normal eyes (Fig 3, bottom graph). 
Optical aberrations produced by cata- 
racts thus appear to dissociate the 


static and acuity threshold functions, 
exhibiting far greater deleterious 
effects for acuity profiles than for 
static profiles. The most impressive 
feature of this example is the marked 
loss in visual acuity in the absence of a 
well-defined central scotoma on either 
static or kinetic perimetry. 


Amblyopia 


Several patients with an amblyopic 
eye exhibiting a visual acuity of 20/70 
or worse have been examined with 
static and acuity profile perimetry. A 
particularly interesting example of a 
56-year-old woman with dense am- 
blyopia of her right eye is shown in 
Fig 4. 


The patient was born with a right esotro- 
pia and never had therapy for amblyopia. 
Her best corrected visual acuity in the 
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right eye was 5/400, and in the left eye was 
20/20. No Marcus Gunn pupil was observed. 
Oculomotor function at a distance showed a 
variable 15 diopters of right esotropia by 
Hirschberg’s method. Findings from a 
dilated fundus examination were normal in 
both eyes, with nasal eccentric fixation 
noted in the right eye. Findings from the 
rest of her examination were within 
normal limits. 


Static and acuity profiles for a large 
104’ (20/383) target are presented in 
Fig 4 for the normal left eye (20/ 
20—2 Snellen acuity) and the am- 
blyopic right eye (5/400 Snellen acui- 
ty). As indicated for the left eye in Fig 
4, the 104' (20/333) target in normal 
eyes produces nearly flat static and 
acuity profiles across the central 20? 
of the visual field. The amblyopic 
right eye shows a static profile that is 
moderately; reduced over the entire 
central 20° in comparison with the 
normal left eye. The acuity profile 
exhibits a greater overall reduction in 
sensitivity, with a marked loss at and 
near fixation. Thus, the acuity profile 
demonstrates a rather substantial 
central seotoma, while the static 
profile is relatively flat across the 
central visual field. Smaller targets in 
the amblyopic eye produced an essen- 
tial flat statie profile, whereas acuity 
profiles eould not be measured at any 
visual field location. As with the 
patients with cataracts, the patients 
with strabismic amblyopia whom we 
have examined to date show a much 
greater deficit for acuity sensitivity 
than for static threshold sensitivity. A 
major difference between the two 
patient groups is that in the amblyo- 
pic eyes we have studied, the acuity 
profile less is most severe within the 
central 2° or 3° from fixation. In the 
patients with cataracts whom we have 
examined to date, the acuity deficit 
appears uniformly distributed across 
the central visual field. 


Central Serous Retinopathy 


Static and acuity profiles have been 
determined in two patients with 
central serous retinopathy prior to 
and follewing laser photocoagulation 
treatment. The findings of one pa- 
tient with central serous retinopathy 
are presented in Fig 5, and relevant 
clinical information is given below. 


A 31-year-old man was seen on Sept 7, 
1977, with blurred, decreased vision in his 
right eye that had been present since May. 
His best corrected visual acuity was 20/30 
in the right eye and 20/20 in the left eye. 
Findings from an examination of the pupil 
were normal. A dilated fundus examina- 
tion revealed macular elevation produced 
by a serous detachment in the right eye; 
the left eye was normal. On Sept 14, the 
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Fig 4.—Static (filled circles) and acuity (open squares) profiles obtained for the 104’ 
(20/333) target for normal left eye and amblyopic right eye of 56-year-old woman. 
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Fig 5.—Static (filled circles) and acuity (open squares) profiles obtained for the 10' 
(20/30) and 26' (20/80) targets in right eye of 31 -year-old man with central serous 
retinopathy. Results are shown prior to (9/14/77) and follewing (11/23/77) laser 


photocoagulation treatment. 


patient had Argon laser photoceagulation 
treatment performed on the right eye. On 
Nov 23, his best corrected visual acuity was 
20/20 in both eyes. A dilated fundus exam- 
ination at that time showed resolution of 
the serous detachment in the right eye; the 
left eye remained normal. 


Figure 5 presents static and acuity 
profiles before (Sept 14) and after 
(Nov 23) laser photocoagulation treat- 
ment in the affected right eye. The 
unaffected left eye displayed essen- 
tially normal values for static and 
acuity profiles on both test dates. For 
the sake of brevity, these results are 


not shown. The 10' (20/30) target prior 
to treatment (Fig 5, top left graph) 
disclosed a modest overall depression 
in sensitivity with a shallow central 
scotoma on the static profile. An acui- 
ty profile could not be plotted at any 
location for the 10' (20/30) target, thus 
indieating a greater deficit for the 
acuity than for :he static profile. The 
26' (20/80) target also showed a shal- 
low-to-moderately deep central scoto- 
ma for the static profile, with a* 
greater residua. loss on the acuity 
profile prior tc treatment* (Fig 5, 
bottom left graph). 
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Approximately six weeks after la- 
ser photocoagulation treatment (Nov 
23), recovery of the static and acuity 
profiles for the 10’ (20/30) and 26’ 
(20/80) targets was nearly back to 
normal levels, as shown by the right- 
hand set of curves in Fig 5. These 
findings thus reflect a dissociation 
between static and acuify profiles 
prior to treatment, with the acuity 
profile showing a somewhat greater 
loss. After treatment, recovery of 
static and acuity profiles returned to a 
more characteristic relationship be- 
tween the two functions. 


Optic Nerve Disease 


To date, we have performed static 
and acuity profile perimetry in ten 
patients with optic neuritis, three 
patients with hereditary optie atro- 
phy, and three other patients with 
optic neuropathies. Figure 6 presents 
the results for a 26-year-old man with 
an attack of unilateral optic neuritis 
in the left eye. Pertinent clinical 
information during the initial visit 
and subsequent follow-up visits dur- 
ing the recovery process is presented 
below. 


On March 2, 1977, the patient was first 
examined and found to have pain on 
motion of his left eye that had been pres- 
ent for ten days prior to his visit. This was 
followed by blurring of vision eight days 
prior to the visit. On March 3, his best 
corrected visual acuity was 20/20 in the 
right eye and counting fingers at 60 em in 
the left eye. Color vision showed pseudo- 
isochromatic plates (American Optieal/ 
Hardy-Rand-Rittler [AO-HRR]) 1 through 
6 to be normal for the right eye. In the left 
eye the patient could not see the test plates 
and could only identify gross colors. Pupil 
evaluation showed a Marcus Gunn pupil in 
the left eye. A dilated fundus examination 
revealed a slightly swollen left optic nerve 
head. Goldmann kinetic perimetry showed 
the right eye to be normal and the left eye 
to have a very dense central scotoma. The 
patient was believed to have a retrobulbar 
neuritis, and no therapy was undertaken. 
His best corrected visual acuity on March 7 
was 20/20 + 3 in the.right eye and 20/ 
20 — 1 in the left eye, with a less prominent 
Marcus Gunn pupil noted in the left eye. 
Color vision showed the right eye to be 
normal; the left eye was able to identify 
the test plates but still exhibited color 
desaturation. Goldmann kinetic perimetry 
showed a normal field in the right eye and 
a normal field with a slight central depres- 
sion in the left eye. On March 18, his best 
corrected visual acuity in the right eye was 
20/20 + 3, and in the left eye was 20/ 
20 + 1, with color desaturation still noted 
in the left eye. The left eye showed a trace 


* Marcus Gunn pupil still remaining. Find- 


ings from Goldmann perimetry were 
normal in*both eyes. 


Figure 6 presents the results of this 
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Fig 6.—Static (filled circles) and acuity (open squares) profiles obtained for 10' (20/30) 
and 66' (20/200) targets in 28-year-old man. Results are shown for normal right eye and 
left eye, which sustained an optic neuritis attack, at various stages of recovery 


process. 


patient at various times following the 
onset of the retrobulbar neuritis 
attack in the left eye. At the time of 
the first visit (March 2) approximately 
ten days after onset of the attack, the 
unaffected right eye exhibited rela- 
tively normal static and acuity pro- 
files for the 10’ (20/30) and 66’ (20/ 
200) targets, as shown in the left-hand 
set of curves in Fig 6. The left eye 
findings on March 2 are presented in 
the next column of graphs. The static 
profile for the 66' (20/200) target 
shows a very dense central scotoma. 
As a consequence of this substantial 
static threshold sensitivity loss, an 
acuity profile could not be obtained 
for the 66' (20/200) target. Neither 
static nor acuity profiles could be plot- 
ted for the smaller 10' (20/30) target 
for the left eye on March 2. Five days 
later (March 7) the left eye had shown 
substantial recovery to a 20/20— 1 
level on the Snellen acuity chart (with- 
out treatment). Static and acuity 
profiles for the left eye on March 7 are 
shown in the third set of curves in Fig 
6. The 66' (20/200) target exhibited a 
normally shaped static profile, al- 
though the overall sensitivity was still 
somewhat reduced (compare with the 
results of the normal right eye on 
March 2). The relationship between 
the static and acuity profiles is rela- 
tively normal, with the exeeption of a 
slightly greater depression in the 
acuity profile between 4° and 10° in 
the temporal field. This depression 
was also revealed in the static profile 
for the smaller 10' (20/30) target. Both 
the static and acuity profiles for the 
10’ (20/30) target were somewhat 


reduced in comparison with the 
normal right eye. On March 18, both 
the static and acuity profiles for the 
left eye (shown on the right-hand 
portion of Fig 6) showed nearly 
complete recovery for both the 10’ 
(20/30) and 66' (20/200) targets. The 
normal right eye findings were essen- 
tially the same throughout this period 
of time. 

In contrast to the previously de- 
scribed cases, this example shows a 
similar and approximately equal loss 
and recovery for both static and acui- 
ty profiles. Nearly all of the other 
patients with optic nerve disorders 
(other than glaucoma) whom we have 
examined show essentially the same 
results. The loss and recovery of visual 
function with optie nerve diseases 
exhibits approximately equal effects 
on static and acuity profiles, unlike 
the previous categories where static 
profiles are less affected than acuity 
profiles. This may serve as a basis for 
differentiating optic nerve problems 
from other ocular disorders. In one or 
two instances we have found that an 
acuity profile loss has slightly pre- 
ceded the static profile loss or, 
conversely, has slightly lagged behind 
the static profile in recovery. Howev- 
er, the dissociation of static and acuity 
profiles in these instances has been 
considerably less than that found for 
other categories. 


Malingering 


We have also found that the tech- 
niques of acuity profile perimetry are 
often useful for cases of suspected 
malingering with reduced visual acui- 
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ty of no apparent cause. Here a rapid 
technique may be used to examine 
visual acuity at the fovea. The target 
is adjusted te a maximum luminance 
value (1,000 asb, with 10 asb back- 
ground) amd a specific pair of circle 
and square targets (eg, 20/30 size) is 
seleeted fcr testing. A random se- 
quence cf approximately 20 circles 
and squares is rapidly presented to 
the patient. who reports which target 
was presented on each trial and is 
encouragec to "guess" for trials that 
are uncertain. If the patient cannot 
discriminate between the two targets, 
approximately half of the targets will 
be correctly reported as a result of 
guessing. In contrast, we have found 
that many malingering patients may 
respond in two distinct ways: (1) Since 
the stimuli are not typical acuity 
targets, some patients are not aware 
that the test is actually measuring 
acuity, particularly if it is done quick- 
ly and with little explanation. As a 
result, they may report all or nearly all 
of the targets correctly. (2) In an 
effort to emphasize their visual defi- 
cit, some patients may consistently 
report the target opposite to the one 
presented on each trial. Thus, all or 
nearly all cf the targets are missed. A 
patient who actually could not dis- 
criminate between the two targets 
would still be correct on about half of 
the triais on the basis of guessing 
alone. Missing all or nearly all of the 
targets incieates that they can actual- 
ly be differentiated (the chances of 
missing 20 eut of 20 on the basis of 
guessing alone is less than 1 in 1 
million). Therefore, if the patient ei- 
ther consistently identifies all or near- 
ly all of the targets correctly or all or 
nearly all of the targets incorrectly 
this reflects an ability to distinguish 
between tae two targets. Theodor and 
Mandelcom " have described a similar 
phenomenon using detection thresh- 
olds. 


An interesting example of the applica- 
tion of this procedure was noted in a very 
bright 7-year-old girl. Snellen visual acuity 
was 20/200rin both eyes, with no apparent 
basis for the reduced visual acuity as deter- 
mined by 2 complete eye examination and 
neuro-ophtaaimologic evaluation. Electro- 
retinogram and visual evoked potential 
measurements were found to be normal. 
Tübingen acuity measurements were also 
performed with the 20/20-size circle and 
square targets. The patient missed 20 out 
of 20tarze:s with the right eye, and 19 out 
of 20 targets with the left eye, thereby 
indicating that her visual acuity level was 
20/20 or better in both eyes. 


This procedure has also been useful 
in other cases of suspected malinger- 
ing, althcugh it should be noted that 
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the test is not effective in all 
instances. A positive result, as ob- 
tained in the example above, i& highly 
suggestive of malingering. Cenverse- 
ly, a negative result does not rule out 
the possibility of malingering. Thus, 
the test is helpful in some, bu: not all, 
instances. 


COMMENT 


The purpose of this report is to 
describe the technique of acuity 
profile perimetry and provide flustra- 
tive examples of how it may be used 
for diagnostic evaluation in various 
clinical populations. More extensive 
analysis of particular ocular disorders 
will be necessary to define the specific 
features and differential dimgnostic 
utility of acuity profile perimetry. 
However, now that acuity profile pe- 
rimetry has been validated im normal 
subjects," several general character- 
isties seem tc be present in this 
preliminary study of various ocular 
pathologies. 

A reduction in visual acuity owing 
to cataracts seems to be accompanied 
by a slight depression in overall static 
threshold sensitivity and either a shal- 
low central scotoma or none at all. 
Static acuity profiles thus exhibit a 
substantial dissociation, with acuity 
profile sensitivity displaying a larger 
reduction, especially for smaller tar- 
gets. Strabismic amblyopia also seems 
to show a large deficit for acuity 
profiles and relatively minimal effects 
on the static profile. In this instance, 
however, the acuity deficit seems to 
be much more pronounced within 3? or 
4? of fixation. The acuity profile thus 
shows a considerable central scotoma, 
while the static profile is minimally 
affected (under monocular viewing). 
Central serous retinopathy aiso seems 
to reflect a greater deficit for acuity 
profiles than for static threshold 
sensitivity. 

In contrast to the findings in cata- 
racts, amblyopia, and central serous 
retinopathy, static and acuity profiles 
in optic neuritis and other optic neu- 
ropathies generally show am approxi- 
mately equal amount of sensitivity 
loss. The recovery process aiso seems 
to be generally equivalent for the two 
functions. Thus, little or no dissocia- 
tion of static and acuity profiles has 
occurred in most of the cases of optic 
nerve disease we have examined to 
date. The present findings suggest 
that by examining the relationship 
between static and acuity profiles, 
optic nerve diseases may be readily 
differentiated from other oeular dis- 
orders. Acuity profile perimetry also 
seems to be useful in some instances 


of suspected malingering. 

In summary, our initial findings 
with static and acuity profile perime- 
try suggest that this approach may be 
useful in defining the cause of 
reduced visual acuity in difficylt or 
questionable cases. Our present re- 
sults show that the relationship 
between static and acuity profiles 
displays djfferent characteristics in 
cataracts, amblyopia, central serous 
retinopatky, optic nerve disorders, 
and malingering. As more extensive 
and detailed studies are completed, 
the differential diagnostic utility of 
acuity profile perimetry can be more 
readily established. We also believe 
that acuity and static profile perime- 
try may be a sensitive method for 
evaluating the efficacy of various 
treatment regimens and for following 
exacerbations and remissions of vari- 
ous disease states. For example, 
Burde and Gallin“ report that static 
perimetry is the most sensitive meth- 
od for following cases of retrobulbar 
optic neuritis. Our initial results indi- 
cate that combined static and acuity 
profile perimetry is probably a better 
procedure for following cases of optic 
neuritis than static perimetry alone. 
Future work will help to further 
define the potential of acuity profile 
perimetry. 


This investigation was supported in part by 
National Eye Institute Academic Investigator 
Award K07-EY 00095 to Dr Johnson and research 
grant EY-01841 to Dr Keltner from the National 
Eye Institute, Natioral Institutes of Health. 
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occlusion of individual capillaries. 

Your Alcon representative can show 
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ophthalmic surgery. 
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* Automatic. The unit's indicator 
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optimum disinfection because it is 
designed specifically for 
SOFLENS® Contact Lenses. 
Made by Bausch & Lomb, the 
world leader in soft contact lenses 
and care products. 

e Dry therma! convenience. The 
effectiveness of heat without the 
bother of adding water. 

e Compact portability. Fits nicely in 
purse, briefcase, travel bag. Daily 
care is as easy on the road as it is 
at home. 


e Patient satisfaction. You're rec- 


ommending a unit designed for 
long-life reliability. 


e Long-term cost savings for 
patient compared to chemical 
methods. 


e Meets electrical codes of 
Underwriter’s Laboratories. 


e The recommended replacement 
for Bausch & Lomb Disinfecting 
Unit | (ASEPTORE®). 


e One year limited warranty backs 
up your recommendation. 


BAUSCH & LOMB P) 
SOFLENS DIVISION 
Rochester, N. Y 14602 


REMEMBER. 
ASK YOUR.BAUSCH & LOMB SALES REPRESENTATIVE ABOUT. 


New, custom 
Inventory Program 
for Care Kit Il and 
Disinfecting Unit II 
(ASEPTRON™). 
Free. 


Individualized inventory 
recommendations 
based on your own fit- 
ting and replacement 
history. Assures you 
have an adequate sup- 
ply of Bausch & Lomb 
care products on hand 
when needed. Save 
time, money, and 
paperwork. 


Three Special 
Promotions 


1 Disinfecting Unit II 
FREE with the pur- 
chase of 5 Disinfect- 
ing Unit II's. 

Save $23.00 (167496 off) 


1 Care Kit Il FREE 
with the purchase of 
9 Care Kit Il’s. 

Save $29.50 (10% off) 


1 Care Kit II FREE 
plus 1 "Care and 
Cleaning" Film FREE 
with the purchase of 
12 Care Kit Il’s. 

Save $38.50 (1096 off) 


This new, updated 
silent super 8mm film 
for Technicolor projec- 
tors is a step-by-step 
introduction to easy 
daily lens care featur- 
ing Bausch & Lomb 
care products. 


Promotion period: Feb- 
ruary 5-April 20, 1979. 





A powerful practi- 
tioner support 
program. 

In-Office Display, 
Patient Brochure, and 
In-office Patient 
Instruction Aids—to 
inform patients about 
care products, free of 
charge. 

Patient promotional 
material designed to 
help build demand for 
the Bausch & Lomb 
care products you 
dispense. 

A co-operative com- 
munication program 
featuring mailing and 
advertising allowances 
for Care Kit I| and Dis- 
infecting Unit Il. 


Your sales representa- 
tive can tell you more 
about all these pro- 
grams from Bausch & 
Lomb. The leader in 
soft contact lenses. 


BAUSCH & LOMB 
SOFLENS DIVISION 
Rochester. N Y 14602 


1-79 





Clinicopathologic Case Reports 


Edited by William H. Spencer, MD 


Pacific Medical Center, San Francisco 94115 





Malignant Teratoid Medulloepithelioma in an Adult 


Ramiro Carrillo, MD, Barbara W. Streeten, MD 


€ A malignant teratoid medulloepithe- 
lioma (ME) 'irst became symptomatic in a 
41-year-cid woman. Her eye was enu- 
cleated fer advanced glaucoma when the 
patient was aged 43 years, making her the 
oldest patient known to have had this 
tumor. The tumor showed little epitheli- 
omatous di ferentiation, but a large rhab- 
domyoblastic component and nodules of 
cartilage. It had extended over the retina, 
creating a change in macular reflex as an 
early clinical sign, and eventually pro- 
duced large retinal contraction folds. The 
lens was invaded by tumor, and an active 
phakoanaphytactic uveitis was in prog- 
ress. Three o: the four MEs recognized in 
adults have been malignant. 

(Arch Opathalmol $7:695-699, 1979) 


A medulleepithelioma (ME) is an 

embryonic tumor that originates 
in the ciliary epithelium,'? although 
eases of i- arising in the region of 
Bergmeisters papilla’ or the optic 
nerve* have been described. These 
tumors are composed of primitive 
medulloepithelium, often containing 
teratoid cements like cartilage or 
skeletal muscle. They are usually 
detected a- birth or in early childhood, 
with an everage age of 44 months 
reported im Reese’s series. The typical 
initial sigas are buphthalmos, diffuse 
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tumor lining the anterior chamber, 
cystic masses in the anterior cr poste- 
rior chamber, a displaced lens, leuko- 
coria, or extrabulbar mass. Most of 
these tumors have been considered to 
be benign in the past,* but in a recent 
survey of 56 cases, Broughton and 
Zimmerman classified 66% of them as 
eytologically or behaviorally malig- 
nant.’ Preoperatively, the cornect clin- 
ical diagnosis has rarely been made, 
and the eye is usually enucleated as an 
untreatable glaucoma, possible retino- 
blastoma or congenital anomaly. Re- 
cently a case was diagnosed by analy- 
sis of a biopsy specimen o? cystic 
material obtained from the anterior 
chamber.* 

Only two cases of ME have been 
reported as arising in adults, sged 28," 
32," and 36 years." We have recently 
examined a malignant teratoid ME in 
a 43-year-old woman, who, to our 
knowledge, is the oldest patient 
described to date and presents some 
unusual complications of this tumor. 


REPORT OF A CASE 
History 


A 43-year-old woman had worn glasses 
for high myopia since age 11, wath vision 
always slightly poorer in the mght eye. 
After obtaining new glasses, two years 
before admission, she noted that the vision 
in the right eye was darker, of poor color, 
and that distances were hard to judge. Her 
optometrist reported that the corrected 
visual acuity in the right eye was 20/80 
with —7.50 = —0.75 x 180° and 20/20 with 
—6.75 = —0.50 x 180° in the Eft eye. 
Tensions were 28 mm Hg in the right eye 
and 20 mm Hg in the left eye. The macula 
showed "glistening changes, not a reddish 
reflex." The vision continued to decrease, 
and seven months later she comsulted an 
ophthalmologist who found "iroperable 
retinal detachment,” the details of which 


were not recorded. The vision went to no 
light perception in the next five months, 
and the eye became red and painful. An 
elevated tension was treated medically 
with poor success until the time of enuclea- 
tion. The past history included only remov- 
al of an ovarian tumor 22 years before, said 
to be benign. She had several children after 
the surgery. Results of complete medical 
examination and skeletal survey films 
were negative. The enucleation and postop- 
erative course were uneventful, and in the 
past five years she has had no evidence of 
further ocular disease. 


Gross Examination 


The specimen was a right eye measuring 
22.3 mm in horizontal diameter, 23.9 mm in 
vertical diameter, and 25 mm in anterior 
diameter. The cornea was clear and the 
anterior chamber flat. The pupil was 5 x 3 
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Fig 1.—Whole eye showing tumor sur-: 
rounding lens amd extending back as 
sheet pulling retina into large faids (arrow) 
(hematoxylin-eosin, X 3). 
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mm, displaced downward, with posterior 
synechia and vessels ramifying across the 
pupillary space. Transillumination of iris 
and posterior globe was excessive. On 
opening the eye, only a collapsed rim of 
vitreeus gel was present over the posterior 
pars plana, with a few vessels in it. The 
lens was small, with white crusting posteri- 
orly. Ciliary processes wereethin, flat, and 
entirely covered by a thin membrane. The 
peripheral retina was very thin and the 
posterior pole thickened. A large falciform 
retinal fold extended up to the ciliary 
processes at a 5 o'clock position from 4 mm 
nasal to the disc. Ahother fold was present 
2 mm below. Smaller retinal folds were 
pulled up to the pars plana at the 9 and 3 





Fig 2.—Tubular arrangement of cuboidal tumor cells (arrow) over 


ciliary body (hematoxylin-eosin, x 190). 


Fig 3.—Nodules of cartilage (arrows) among tumor cells infiltrat- 
ing posterior iris (Masson's trichrome, x 125). 
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o'clock positions, the latter extending on to 
the lens, with a large vessel ramifying over 
it. The dise was completely hidden by white 
tissue, and the macula hac little yellow 
color. 


Microscopic 


The corneal epithelium was thin, with a 
few foci of basal edema. There were exten- 
sive peripheral anterior synechia. The 
anterior chamber was slit-lixe, containing 
protein, a few round cells, and clumps of 
deeply staining ovoid tumor cells. The iris 
was massively involved in tumor. The 
tumor spread back over the ciliary body, 
encased the lens, and extended over the 
whole retina and disc, mostly as a thin 


ft 
* 


vu 1 
^l 


ý 


A 





sheet of tissue (Fig 1). Involvement was 
greatest in the iris root region, but tumor 
bulk was greatest in the pupil-sphincter 
region occluding the pupil. On the nasal 
side, the tumor invaded the retina diffuse- 
ly and extended under it where the retina 
was shallowly detached. In the iris and lens 
area, the tumor was both diffuse and nodu- 
lar. It was composed of a variety of cellular 
forms. Over the surface of ciliary body and 
retina, it extended as a one- to three- 
layered membrane of cells from cuboidal to 
spindle type. Similar cuboidal cells lined a 
few tubular spaces in the ciliary body 
region (Fig 2). Nuclei were large and 
hyperchromatic, with poorly defined nu- 
cleoli. Below this layer the cells spindled 








Fig 4.—Rugtured lens capsule invaded by tumor cells. Many giant 
cells around lens periphery (PAS, x 180). 
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Fig 5.—Membrane of tumor cells (arrow) causing folding of retina 


(hematoxylin-eosin, x 60). 
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Fig 6.—Lumen (L) of tubular formation in tumor showing microvilous surface (X 14,816). Inset. Zonular 


adterens near luminal end ( x 40,744). 
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Fig 7.—Upper inset, Large round rhabdomyoblasts amonc undifferentiated tumor cells (hematoxylin-eosin, 
x 250). Main figure, Undifferentiated myofilaments with associated glycogen granules in rounded rhabdo- 


myoblast ( x 42,230). Lower inset, Differentiated muscle fibers with sharp Z and M lines from spindled 
rhabdomyoblast ( x 42,230). 
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out in a variety of patterns. There was a 
myxoid or fetal connective tissue appear- 
ance overthe ciliary body, with production 
of laminated collagen masses. Nodules of 
cartilage were found at the inferior ora 
and nasa! ris (Fig 3). Skeletal muscle 
striations were evident in strap cells and 
round large "habdomyoblasts in all areas of 
the tumor. Mitoses were frequent. The lens 
capsule was wrinkled and invaded by 
tumor in several foci (Fig 4). There were 
many inflammatory cells in the fraying 
cortex, mostly macrophages and large 
giant cells, znd many lymphocytes, plasma 
cells, and eosinophils in the surrounding 
tumor. Mos: of the cortex was dissolved. 
Anterior suocapsular fibrous proliferation 
was prominent. A round cell uveitis was 
present in most areas, especially at the 
posterior pole- with extension into the epi- 
sclera and mierior oblique insertion. The 
retina was puiled up into folds by contrac- 
tion of the timor membrane (Fig 5). It was 
markedly degenerate, thin, yet with suffi- 
cient preservation in macula and other 
areas to indicate it had been well formed. 
Posterior bewing of the lamina was promi- 
nent, with gliesis of optic nerve and myopic 
nasal overhang. There was minimal stain- 
ing with A cian blue in occasional tumor 
cystic spaces and in the bulky iris tumor, 
sensitive tc hyaluronidase. No extension 
outside the globe was seen. 

Electron mseroscopy was performed on 
tissue fixed with 10% formaldehyde solu- 
tion from three areas of tumor. Several 
tubular spaces were examined from the 
nasal side. The lining cells were large and 
cuboidal, wth prominent nucleoli (Fig 6). 
They shew2c microvillous surfaces and 
occasionally cilia facing the lumen. Inter- 
cellular junet:ons consisted of desmosome- 
like adhesions near the luminal end. There 
was no basement membrane under these 
cells; they s mply blended into more loosely 
joined cells and spindle cells beneath the 
tubules. They had prominent short seg- 
ments of rough endoplasmic reticulum, 
irregular ləng mitochondria, and a few 
microtubules. Well-formed skeletal muscle 
was easily found in tumor cells. Muscle cells 
had large mitochondria, prominent base- 
ment membranes, and many glycogen 
particles aleng the myofibrils (Fig 7). Most 
of the bundles were well differentiated, 
showing alternating I and A bands with 
prominent Z and M lines. 


Diagnosis 


The following conditions were diag- 
nosed: (1) malignant teratoid ME, arising 


1. Zimmerman LE: Verhoeff’s “teratoneuro- 
ma." Am 4 Opsthalmol 72:1039-1057, 1971. 

2. Reese AB. Epithelial tumors of the uvea, in 
Tumors o! the Eye, ed 3. New York, Paul Hoeber 
B Ine, 1978, >p 63-88. 

3. Mullaney J: Primary malignant medulloepi- 
thelioma of che retinal stalk. Am J Ophthalmol 
77:499-504, 197%. 

4. Reese AB. Medulloepithelioma (diktioma) of 
the optic nerve. Am J Ophthalmol 44:4-6, 1957. 

5. Green W., Iliff W, Trotter R: Malignant 
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from ciliary-iris epithelium, with extensive 
invasion of iris and retina; (2) phakoana- 
phylactic endothalmitis, secondary to tu- 
mor invasion of lens capsule; (3) secondary 
closed-angle glaucoma, due to tumor; (4) 
chronic nongranulomatous uveitis, secon- 
dary to tumor; and (5) myopic eenfigura- 
tion of the globe. 


COMMENT 


In the past there has been great 
confusion regarding the classification 
of tumors of the ciliary epithelium. In 
1971, Zimmerman proposed a reason- 
able classification that divided tumors 
of the ciliary epithelium inte congen- 
ital and acquired types. He included 
under congenital the glioneuromas 
and the MEs; the latter were subclas- 
sified as benign or malignant, and 
teratoid or nonteratoid. Tumers of the 
adult ciliary epithelium were classi- 
fied as adenomas and adenararcino- 
mas, 

Zimmerman defines a teratoid ME 
as having one or more heteroplastic 
elements (cartilage, muscle, brain) in 
addition to components closelr resem- 
bling the primitive medullary epithe- 
lium and structures derived from the 
secondary optic vesicle.' Malignant 
signs are mitoses, masses of undiffer- 
entiated neuroblastie cells, and inva- 
sion of other ocular tissues. 

The histology of the present case 
fits the above requirements for a 
malignant teratoid ME. Medulloepi- 
theliomatous differentiation is scanty 
but present, the tumor contains nod- 
ules of cartilage and invades all of the 
tissues of the inner eye. A large part 
of the tumor is composed of rhabdo- 
myoblasts that show well-differen- 
tiated banding by both light and elec- 
tron microscopy. 

A new classification assumes that 
all MEs are congenital tumars. How 
can one explain cases that seem to 
arise in adult life? It is possible that a 
small benign ME, after an andeter- 
mined period of slow growth, with 
mild or no effects on vision, might 
undergo malignant change with rapid 
growth and become symptomatic. 

Few cases of true ME heve been 
described as arising in adults. Souda- 
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koff reported a rapidly progressive 
malignant ME ir a 28-year-old man." 
Rubino's case is usually recorded as 
occurring in a 19-vear-old, but the 
tumor was clear y present at age 10, 
and very likelv at age 3 years. 
Zimmerman et al described a malig- 
nant ME in a 32-year-old woman." 
Broughton, and Zimmerman's latest 
series of 56 cases includes Theobald's 
unreported case of a benign ME in a 
woman aged 36 years.’ Our case also 
appears in that series as the oldest 
patient in the age-range statistics. 
Thus, of the four known eases of ME 
occurring in acult life, three have 
been malignant. 

Because of the slow growth of these 
tumors and the silent locations from 
which they arise. MEs are usually hard 
to diagnose. The tumor characteristi- 
cally spreads over surfaces, growing 
anteriorly around the lens and iris 
producing secondary glaucoma, and 
posteriorly over the retina. It is possi- 
ble that spread over the retina was 
responsible for some of the unusual 
retinal signs noted in both our patient 
and in the 32-year-old reported on by 
Zimmerman et al." Our patient had 
glistening reflexes and color change 
in the macula, and the other patient 
had been treatec for “chorioretinitis.” 
The large retinal folds raised by 
contraction of the tumor membrane 
over the retinal surface in our case 
was an unusual complication, although 
complete retinal detachment is known 
to occur. To our knowledge, the severe 
phakoanaphylaxis present in our case 
has not been reported before. Tumor 
cells had invaded the capsule, expos- 
ing the cortex to the immunologic 
system. 

Broughton and Zimmerman empha- 
size how difficult it is to determine 
whether MEs are malignant cytologi- 
cally.” They are usually slow-growing 
tumors and have a good outcome if 
removed before orbital extension has 
occurred. Metastases occur, but deaths 
result most often from tumor invasion 
of the brain. Our patient had no 
extraocular extension and has had no 
recurrence in a five-year follow-up. 
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Regression of Iris Neovascularization 


Following Panretinal Photocoagulation 


€ A 57-year-old woman with prolifera- 
tive diabetic retinopathy in both eyes also 
had iris surface neovascularization with 
early angle neovascularization in her right 
eye, which regressed completely follow- 
ing treatment with panretinal photocoagu- 
lation. Histopathologic examination con- 
firmed the complete absence of abnormal 
vessels on the iris surface or in the irido- 
corneal angle of the right eye; an avascu- 
lar fibrous membrane persisted on a 
segment of the posterior iris pigment 
epithelium near the pupil. There was 
advanced rubeosis in the untreated left 
eye. 

(Arch Ophthalmol 97:700-702, 1979) 


ris surface and anterior chamber 

angle neovascularization, and the 
severe glaucoma that frequently en- 
sues, are seen in proliferative diabetic 
retinopathy and many other ischemic 
retinal diseases. Though previously 
considered untreatable, iris and angle 
neovascularization may regress fol- 
lowing treatment of ischemic retina 
with  panretinal * photocoagulation 
(PRP). Clinical regression of these 
vessels has been explained by absence 
of blood flow through them and by 
anatomic changes in the vessels,'? but 
no histologic verifieation of these 
changes has been performed. 

This study describes the clinical, 
fluorescein angiographic, and histo- 
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pathologie findings in the eyes of a 
diabetie patient who demonstrated 
regression of iris neovascularization 
following PRP. 


REPORT OF A CASE 


An obese 53-year-old woman with a 15- 
year history of insulin-dependent diabetes 
mellitus and hypertension also had periph- 
eral diabetic neuropathy and recurrent 
skin infections. Her visual acuity was 20/20 
OD and 20/200 OS; she had nonprolifera- 
tive diabetic retinopathy in both eyes. The 
decrease in visual acuity OS had previously 
been attributed to ischemic optic neuritis. 
One year later disc and peripheral retinal 
neovascularization OS developed, which 
was not treated. Within fcur months a 
small area of retinal neovascularization 
with localized vitreous hemorrhage OD 
developed, which resolved after treatment 
of the surrounding retina with argon laser 
photocoagulation. 

One year later she returned for examina- 
tion, complaining of pain in her left eye of 
one week's duration. Eye examination 
showed 20/200 visual acuity OD because of 
perifoveal capillary dropout. There was 
light perception OS. Applanation tensions 
were 15 mm Hg OD and 80 mm Hg OS. The 
right pupil was round, and there was fine 
iris surface neovascularization around the 
pupil extending from the pupillary margin 
one quarter of the distance to the iris root; 
gonioscopy revealed occasional peripheral 
anterior synechiae (PAS) to the scleral spur 
from the 12 to the 3 o'clock positions with 
the remainder of the angle open to the 
ciliary body. No vessels were seen in the 
angle. The left eye had corneal edema with 
florid iris surface neovascularization and 
ectropion uvea; the angle was almost 
completely closed by PAS and neovascular- 
ization. Ophthalmoscopy showed prolifera- 
tive diabetic retinopathy bilaterally with 
neovascularization involving the disc and 
posterior part of the retina. There was 


vitreous hemorrhage OS. 
The right eye was treated with argon 
laser photocoagulation in divided sessions 


. in the pattern described by Little et al' 


Approximately 2,200 lesions of moderate 
intensity, 200 u and 500 u in diameter, were 
placed from the disc to the equator except 
in the macula and papillomacular bundle. 
There was no inadvertent photocoagula- 
tion of the iris. The fundus and iris surface 
neovascularization regressed in one month, 
and the angle OD remained open to the 
ciliary body for 270°, with no angle neovas- 
cularization. Cyclocryotherapy and oral 
acetazolamide treatment were effective in 
lowering the intraocular pressure OS. l 
During the following year there was no 
recurrence of fundus or iris neovasculariza- 
tion OD, but a premacular membrane 
developed. A mild degree of peripupillary 
iris stromal atrophy was evident infranas- 
ally, with pupillary asymmetry (Fig 1). The 
rubeosis OS remained unchanged. Iris 
angiography of the right eye revealed 
multiple small foci of pupillary fluores- 
cence clockwise from the 6 o-clock to the 4 
o'clock position, but none from the 4 o'clock 
to the 6 o'clock position (Fig 2). There was 
no other evidence of abnormal iris leakage. 
There was marked abnormal iris surface 
fluorescence OS corresponding . to the 
rubeosis (Fig 3). Three days after the iris 
angiography, the patient died unexpected- 
ly; the globes were enucleated within four 
hours and placed in 10% neutral buffered 
formaldehyde solution. An autopsy showed 
the main pulmonary artery and its major 
branches occluded with numerous emboli. 
Cardiac dilation and hypertrophy, general- 
ized arteriosclerosis, nodular glomer- 
ulosclerosis, and arterionephorosclerosis 
and arteriolonephrosclerosis (Kimmelstiel- 
Wilson kidney) were also noted. 


FINDINGS 


The intact right eye measured 
23x 24x 28 mm, with 15 mm of 
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Fig 1.—Posttrestment photograph of right 
iris. Surface meevascularization has re- 
gressed. Pupil is irregular, and pigment 
epithelium is not seen in infranasal 
quadrant. 
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Fig 4.—lridocoraeal angle of right eye at 10 
o'clock positior is open with no neovascu- 
larization (nematoxylin-eosin, x 190). 


attached eptie nerve. The cornea was 
clear and measured 12 x 11 mm. The 
globe transmitted light normally and 
was opened æ& an axis 30° from the 
horizontal from the superior-temporal 
to the inferio--nasal quadrant. Multi- 
ple sections af the collar were exam- 
ined. The tw» caps were cut in half 
through the ris and angle to allow 
examination ef these structures in all 
quadrants. The anterior chamber and 
angle had nommal depth. There was a 
small residu-] hemorrhage in the 
inferior vitresus. A pattern of small 
round chorier=tinal scars from photo- 
coagulation extended from the disc to 
the equator, except in the macula 
where a pre-etinal membrane was 
seen. 

Microscopically, the right cornea 
and anterior chamber were normal. 
The angleswas open and the trabecular 
meshwork was normal in all sections, 
including the quadrant where PAS 
had been clin cally seen before treat- 
ment (Fig 4) There were no blood 
vessels or fibrous tissue on the anteri- 
or iris surface or in the iridocorneal 
angle, but a few eapillaries with a 
sparse amoun ef surrounding connec- 
tive tissue were at the pupillary 
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Fig 2.—Posttreatment iris angiogram of 
right eye (29.4 seconds after injection). 
There is fluorescence only at pupillary 
margin. 





Fig 5.—Pupillary margin at 10 o'clack posi- 
tion, right eye. There is no surface-neovas- 
cularization, but two small vessels at pupil- 
lary margin lack adventitia (arrows) (Mas- 
son's trichrome, x 380). 


margin. (Fig 5). In the sections of iris 
from the infranasal quadrant, there 
was stromal atrophy at the pupillary 
margin. In this quadrant, a thim avas- 
eular membrane extended from the 
pupil along the posterior pigment 
layer for a short distance (Fig 6), 
rotating the pupillary margin posteri- 
orly in some sections. This membrane 
did not extend on the anterior iris 
surface. There was lacy vacuolization 
of the posterior iris epithelium. The 
ciliary body and lens were normal. A 
fibrous membrare was anterior to the 
internal limiting membrane in the 
central macula. There were multiple 
focal areas of eosinophilic material in 
the outer plexiform layer of the macu- 
la. In the nasal retina and temporal to 
the macula were multiple focal cho- 
rioretinal scars extending to the equa- 
tor. The vitreous and optic nerve were 
normal. 

In the left eye, a fibrovaseular 
membrane on the surface of the iris 
merged with a fibrovascular mem- 
brane from the nonpigmented eiliary 
epithelium, forming a pupillary mem- 
brane. There were broad PAS elosing 
the angle and a traction retinal 
detachment. 





Fig 3.—lris angiogram of left eye (35.8 
seconds). There is marked surface neo- 
vascularization. 





Fig 6.—Stroma at pupillary margin in infra- 
nasal quadrant of right eye is atrophic and 
avascular (small arrow). Thin avascular 
membrane extends from pupil along pos- 
terior iris surface (large arrow) (hematoxy- 
lin-eosin, x 190). 


COMMENT 


The prevalence of iris surface and 
anterior chamber neovascularization 
varies from 1% of unselected diabetic 
subjects‘ to as high as 50% in diabetic 
patients with proliferative retinopa- 
thy.’ Hypoxic retina in these patients 
is thought to elaberate a vasoprolifer- 
ative factor that stimulates the 
growth of both retinal and iris neovas- 
cularization.! Small abnormal vessels 
are first seen on the iris surface near 
the pupil and near the iris root.*** 
Gonioscopy shows small vessels from 
the peripheral iris bridging the ciliary 
body to involve the trabecular mesh- 
work."'" Fluorescein angiography of 
the iris in patients with this degree of 
rubeosis discloses filling of the radial 
iris vessels and vessels of the collar- 
ette, followed by fluorescein leakage 
at the pupillary border and from the 
abnormal surface vessels." Although 
the neovascularization can sponta- 
neously regress, it more typically 
progresses, closing the angle to cause 
a severe secondary glaucoma." 

The regression of iris surface and. 
anterior chamber angie neovasculari- 
zation in diabetic patients after treat- 
ment with panretinal photocoagula- 
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tion has been reported by numerous 
investigators.'''^ Following treat- 
ment with panretinal photocoagula- 
tion, the abnormal iris and angle 
vessels can decrease in size and 
continue to leak fluorescein." The 
vessels have also been reported to 
completely regress clinieally and show 
only nonleaking remnants on fluores- 
cein angiography.'^ Panretinal photo- 
coagulation decreases iris and angle 
neovascularization, presumAbly by de- 
creasing the ability of ischemic retina 
to elaborate a vasoproliferative fac- 
tor'; lacking this angiogenic factor, 
the new vessels regress and disap- 
pear. | 

In this patient, iris neovasculariza- 
tion was discovered 17 months after 
the first appearance of retinal neovas- 
cularization in the right eye. Although 
iris angiography was not done, we 
were convinced that the iris vessels 
truly represented neovascularization 
and not increased visibility or dilation 
of preexisting vascular channels. Four 
weeks after panretinal photocoagula- 
tion, the surface vessels clinically 
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disappeared and there was no pro- 
gression of any PAS. Examination 
shortly before the patient’s death 
showed no evidence of iris or angle 
neovascularization. Fluorescein angi- 
ography demonstrated no residual 
abnormal surface vessels, but only 
peripupillary leakage. It is not certain 
whether or not this leakage represents 
residual rubeosis iridis. Peripupillary 
leakage can be seen in diabetic 
patients without visible rubeosis and 
even occasionally in normal sub- 
jects." 

Histopathologic examination con- 
firmed that the surface iris neovascu- 
larization had atrophied. There were 
no remnants of iris surface or angle 
vessels. The thin avascular membrane 
that persisted on a segment of the 
posterior iris surface was responsible 
for the distortion of the pupil infra- 
nasally. Because the pupillary margin 
was rotated posteriorly by the mem- 
brane, fluorescein leakage at the pupil 
could not be seen in this segment. The 
peripupillary iris stromal atrophy 
seen clinically in this sector was 
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evident histopathologically. The 
source of the pupillary fluorescence 
was not clear; there were no vessels on 
the iris surface at the pupil. Possibly 
the capillary loops in the superficial 
iris stroma at the pupil margin, which 
had only a thin connective tissue 
covering instead of the usual thick 
adventitia, were leaking. 

The clinical regression of the iris 
surface neovascularization, which was 
confirmed angiographically, was the 
result of atrophy of these small vessels 
and not only because of diminished 
blood flow through them. The small 
posterior iris membrane was probably 
a remnant of the rubeosis. Although 
Schulze" observed no neovascular 
membrane formation on the posterior 
surface of the iris in rubeosis, Ander- 
son et al" described three cases of 
posterior fibrovascular membrane ex- 
tension. 
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. Fibromatous Tumor (Desmoid Type) 


TUNES. 


"T acte 


James S. Schutz, MD; Michael D. Rabkin, MD; Sigmund Schutz, MD 


è A case cf a desmoid tumor originally 
appeared as an orbital mass lesion in a 
63-year-olc woman. This is a most 
unusual location for this tumor and, to our 
knowledge. only one previous case of this 
type has been reported in the ophthalmic 
literature. 

(Arch Ophthalmol 97:703-704, 1979) 


esmeic tumor refers to a nonma- 

ligrart, well-differentiated neo- 
plastic zrowth of fibrous tissue aris- 
ing from musculoaponeurotic struc- 
tures of tae body. It is an extremely 
unusual lesion of the orbit' and occurs 
most frequently in the musculature of 
the abdominal cavity and of the head 
and neck.* The following is a report of 
a desmeic tumor of the orbit with a 
histological description of the lesion. 


REPORT OF A CASE 


A 63-year-ald woman was first examined 
by an ophtaalmologist in 1966 for evalua- 
tion of prominence of her right eye. She 
was followed up for four years and claimed 
to have been treated on several occasions 
by fluid 2spiration from a mass in the right 
upper orbital wall. 

In 1970 she was seen by a second ophthal- 
mologist. Eis examimation showed propto- 
sis of the right globe with exophthalmome- 
try readings of 24 mm in the right eye and 
15 mm inthe left eye, with a 93-mm base. A 
fluctuant mass was palpable at the right 
superior medial orbital margin. Roentgen- 
ographic studies of the skull showed no 
right frental sinus. The left sinus was 
normal. Other sinuses and the optic foram- 
ina were ncrmal, but there was some bone 
demineralization at the right superior or- 
bital margin, suggesting a loeally expand- 
ing cyst. 

Two years later, faulty lid closure 
resulted in an abrasion of the right cornea 
along the Ime of the palpebral fissure. At 
that time the orbital mass was firm. The 
patient was referred to us for further 
evaluaticn and treatment. 

On examination, the corrected visual 
acuity was 20/30 in the right eye and 20/25 
in the left eye. Pupils were equal, round, 
and reactec to both light and accommoda- 
tive stimuli. The right eye was displaced 
downward and medially with 10 mm of 
proptosis (Fig 1). Its rotation was moder- 
ately limited in upward and medial gaze. A 
firm mass was palpable in the right 
superior omit and there was diminished 
global resiieney to compression of the 
right eye as eompared with the left. Slit- 
lamp examination showed fluorescein 


staining of the right cornea in a pattern 
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suggestive of lagophthalmos. Ocular ten- 
sion as measured by applanation tonome- 
try was 21 mm Hg in both eyes. Fundus- 
copic examination of both eyes revealed 
normal discs, maculae, and vessels. 

Contact B-scan ultrasonography showed 
a large, solid lesion invading the superior 
aspect of the right orbit, with extension 
back toward the orbital apex (Fig 2). Skull 
roentgenograms were essentially un- 
changed from those of two years earlier, 
with absence of the right frontal sinus and 
demineralization of the right orbital mar- 
gin. Findings from routine blood laborato- 
ry studies were within normal limits. 

A biopsy specimen of the tumor was 
taken through an infrabrow incision with a 
subperiosteal dissection. Pathotegical ex- 
amination of the excised tissue showed the 
mass to be a desmoid tumor. In view of the 
progressive and invasive behavior of this 
type of tumor, its large size, and its wide 
extension through the orbit, an orbital 
exenteration was performed. 


HISTOPATHOLOGIC FINDINGS 


On gross examination, a nonencap- 
sulated discrete spherical mass mea- 
suring 2.3 em in its greatest diameter 
was present in the superoposterior 
aspect of the crbital fat, independent 
of the globe and optic nerve (Fig 3). 
The mass had a hemorrhagically mot- 
tled anterior surface presumably at 
the site of the previous biopsy. In 
section, the mass had an extremely 
hard homogenous fibrous appear- 
ance. 

On mieroscopic examination, the 
tumor was composed of mature 
fibrous tissue with varying degrees of 
hypercellularity. The fibrous tissue 
extended into and between muscle 
bundles, with occasional aggregates 
and scatterings of lymphoid elements 
in the muscle as well as in the adjacent 
connective tissue. In areas there was 
an abundant intercellular matrix of 
collagen occurring in intervening tra- 
beculae. Nuclei were uniformly 
oriented, elongated, and had a loose, 
pale chromatin structure. Nucleoli 
were not prominent and very rare 
mitotic figures were seen (Fig 4). 


COMMENT 


Fibroblastic tumors of a benign 
nature have been classified and 
described in great detail by Stout and 
Lattes.2 In their classification they 
suggest division of this group of 
benign growths into two subgroups: 
fibroma and fibromatosis. They de- 
fine the term “fibroma” as being 
limited to the “pedunculated or fili- 
form congenital malformation com- 
posed of the normal fibrous elements 


of the corium covered by epidermis.” 
The term “fibromatosis” has been 
reserved for these benign fibroblastic 
growths that oecur elsewhere in the 
body, predominantly in the superficial 
soft tissues. This classification places 
fibromatgsis midway between true 
fibroma and fibrosarcoma in terms of 
its aggressiveness. 

A desmoid tumor is defined as an 
aggressive form of fibromatosis that 
initially is seen as a circumscribed, 
locally infiltrative, ^ well-differen- 
tiated, firm overgrowth of fibrous 
tissue that arises in musculoaponeu- 
rotic structures? The tumor has the 
gross appearanee of interlacing tra- 
beculae of mature fibrous tissue with 
a propensity to infiltrate surrounding 
muscle, adipose, and fibrous tissue. It 
encases blood vessels and nerves with- 
out apparent deep invasion of these 
structures. Periosteal invasion and 
bone erosion are occasionally encoun- 
tered.' 

The tumor is histologically com- 
posed of mature fibroblasts sur- 
rounded by a eollagen matrix. The 
fibroblasts have generally been de- 
scribed as possessing a spindle shape 
or form. Cellularity is highly variable. 
Fibroblasts are often arranged in 
bundles or faseicles surrounded by 
collagen bands. Vascular components 
are frequently present.” 

Desmoid tumors are widely distrib- 
uted throughout the body and are 
highly variable in size and shape. 
They infiltrate insidiously, with the 
advancing edge of the tumor causing 
atrophy and replacement of adjacent 
tissues. Excision frequently fails and 
persistence anc recurrence of the 
growth often occur. They may occur at 
any age.’ 

There has been some confusion in 
the literature generated by the prac- 
tice of referring to both malignant 


Fig 1.—Obvious proptosis of right eye with 
downward and medial displacement. Ex- 
ophthalmometry snowed 10 mm of propto- 
sis. 
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and benign tumors as "desmoids." 
This is an incorrect practice as 
desmoids are not malignant tumors 
reflecting anaplastic histological char- 
acteristics and they do not metasta- - 
size. They may, however, lead to a 
morbid course by their relentless local 
invasion on vital structures. An 
isolated case of a recurring desmoid 
that eventually metastasized occurred 
after radiotherapy. This radiologic 
exposure may have been responsible 
for the malignant change. 

The best management is believed to 
be total excision owing to the high 
tendency of these tumors to recur.*^ 
i To our knowledge, only one tumor 
| of this type in the locale of the orbit 
4 e has been previously described by 
IgE j 


i 
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/ 
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Fig 2.—Contact B-scan ultrasonogram of right eye showing large, solid-mass lesion 
(arrows). Mass is located in superotemporal orbit with extension toward orbital apex. 


name.' This was described by Hender- 
son as occurring in a 5-year-old boy 
and was initially seen as unilateral 
proptosis and papilledema. This tumor 
was resected and found to be nonen- 
capsulated and to originate from the 
lateral and superior rectus muscles of 
the eye. It was highly invasive, with 
destruction of adjacent striated mus- 
cles. Six months after removal the 
patient’s visual acuity in the involved 
eye was hand motion and was accom- 
panied by enophthalmos' and blepha- 
roptosis. He was subsequently un- 
available for follow-up. 

The presently reported case demon- 
strates the sex and age variance of 
this tumor, which occurred in a 63- 





Fig 5.—Six-year postoperative appearance 


Fig 3.—Resected orbital contents showing 
homogeneous, nonencapsulated spheri- 
cal mass that is 23 mm in diameter. Tran- 
section of optic nerve is seen adjacent to 
sectioned tumor (arrow). 


of exenterated orbit showing clear, 
smooth, epithelialized surface with no 
evidence of tumor recurrence. 


Fig 4.—Tumor tissue showing hypercellular interlacing trabeculae of fibrous tissue 
extending into and between muscle fibers. Fibroblasts assume spindle shape with 
uniformly oriented and elongated nuclei. Rare mitotic figures are seen (hematoxylin- 


eosin, original magnification »x 450). 
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year-old woman. Because of the large —~ 


size of the tumor, the globe could not 
be spared and exenteration of the 
orbit was performed. A presumed 
total excision of the tumor is inferred 
by the fact that there has been no 
recurrence during the last six years of 
follow-up (Fig 5). 


Dr S. Pappu of the Department of Pathology, 
Manhattan Eye, Ear and Throat Hospital, New 
York, and Drs F. Foote and P. Lieberman of the 
Department of Pathology, Memorial Hospital, 
New York, confirmed the pathological diagnosis. 
Dr G. Gorin referred the patient to us. 
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The Role of Whitnall's Ligament in Ptosis Surgery 


Richard L. Arderson, MD, Ray S. Dixon, MD 


è Whitnal^s ligament has been de- 
scribed functionally as a check ligament 
of the levator. Our anatomic dissections 
and operative findings indicate that this 
ligament is primarily a support for the 
upper eyelid and superior orbit. Whitnall’s 
ligament is frequently confused with the 
levator horas and is unfortunately cut 
during many ptosis procedures. This is to 
be avoided 5ecause much larger levator 
resections are required when this liga- 
ment's support to the upper lid and the 
fulcrum effec: for the levator are lost. 
Preserving and enhancing the function of 
Whitnall's ligament improves the efficien- 
cy of the levstor, making large levator 
resections rarely necessary. We have 
noted no mcre lid lag than that seen with 
other forms »f-levator surgery. 

(Arch Ophthalmol 97:705-707, 1979) 


Anatomic descriptions of Whitnall’s 
ligament as found in most major 
texts'^ are in agreement with Whit- 
nall’s origmal description. In his 
elegant anetemic writings he states: 


A further pom! of interest is presented by 
this sheath ef the levator: its superficial 
part covering the upper aspect of the 
muscle just behind the aponeurosis is 
condensed to form a definite ligamentous 
band, whieh stretches transversely across 
to reach the erbit walls on either side, 
parallel with out attached at a higher level 
than the apcneurosis; medially the main 
connection is to the trochlea, but behind 
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this some fibers pass to the bon», and a 
well-marked slip passes forwards to bridge 
the supra-orbital notch; laterally fhe band 
is connected with the stroma of tne lacri- 
mal gland and cuts into it, as does the 
lateral horn of the aponeurosis, anc beyond 
the gland it reaches the lateral orbital 
margin; it lies for the most part free above 
the aponeurosis, but stout strands of 
connective tissue may unite them. In front 
of the ligamentous condensatwn the 
sheath becomes abruptly so thin that it 
appears to end in a free border, bat it can 
be traced forwards as a very delicete layer 
up to the supra-orbital border. The band is 
well developed in the foetus. When traction 
is made upon the levator from betind this 
band becomes tense and thus Sorms a 
"check ligament" to the muscle, preventing 
its overaction, a function it can perform by 
reason of its situation and attaehments 
better than the aponeurosis (the korns of 
which are fixed at a lower level), which is 
generally considered to act in theseapacity 
(Whitnall, 1910). The action of the levator 
is therefore checked by the attachments of 
its fascial sheath, as is the case ir all the 
other ocular muscles. 


ANATOMIC AND 
CLINICAL DATA 


Our dissections are largely in agree- 
ment with Whitnall’s excellent de- 
scription. Anatomically this structure 
is found in the position indicated by 
Whitnall. The ligament forme septa 
through the stroma of the lecrimal 
gland and then arches upward to 
attach on the superior aspect of the 
inner lateral orbital wall (Fig 1 and 2). 
This attachment is some 10 mr above 
the lateral canthal tendon's insertion 
at the lateral orbital tubercle (Whit- 
nall’s tubercle). These two strictures 
bearing Whitnall’s name have been a 
source of some confusion. Wh tnall’s 
ligament does not insert on Wh tnall’s 
tubercle. No doubt the relationship of 
this ligament with the lacrimal gland 
helps provide support for the gland. 


We encountered difficulty in photo- 
graphing this strueture's medial. at- 
tachments but have found it to be 
continuous with the orbital connective 
tissue around the trochlea of the 
superior oblique tendon and surround- 
ing bone. We have found no delicate 
layer extending to the supraorbital 
margin and question whether the 
tissue that Whitnall noted in this 
region represents part of the arcus 
marginalis. The central attachment of 
this ligament is to the sheath of the 
levator at the beginning of the levator 
aponeurosis, providing support for 
this structure. This attachment to the 
levator is elastic in nature so that the 
muscle and aponeurosis are somewhat 
mobile under this ligament but are 
supported by it. 

With the eyelid closed the levator's 
aponeurotie tarsal insertion approxi- 
mates a straight line between its 
medial and lateral horns (Fig 3). On 
up-gaze as much as 18 mm of upper lid 
elevation may be attained, which puts 
the horns of the levator on stretch, 
with the aponeurctie insertion arching 
superiorly between the horns (Fig 1). 
A point is reached at which further lid 
elevation is prevented by the attach- 
ments of the levator horns, which 
insert at the medial and lateral ocular 
retinacula. The horns therefore limit 
lid elevation and function as the check 
ligaments of the levator. Whitnall's 
ligament lies above the aponeurosis 
and may function as a check ligament, 
but more importantly as a superior 
suspensory ligament of the eyelid and 
orbit (Fig 1 and 3). It is analogous to 
Lockwood’s suspensory ligament in 
the lower lid. 


APPLIED ANATOMY 


In addition to its supporting role, 
Whitnall’s ligament acts as a fulerum 
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Fig 1.—Whitnall's ligament with eye open 
| is slightly curved posterosuperiorly. Force 
FÉ. generated by levator is directed superiorly 
by ligament. 


Vermillion 0 


Fig 4.—Sagittal section of orbit. Muscular 

levator ends near Whitnall's ligament. On 

contraction, most of posterior force gener- 

ated by levator is converted to superior 

vector for eyelid elevation (arrow) with 

Whitnall's ligament acting as fulcrum. 
i Whitnall's ligament is indicated by W. 





Fig 7.—Placing suture in poorly developed 
Whitnall's ligament during congenital pto- 


sis surgery. 
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Fig 2.—Coronal section of orbit. Probe is 
under Whitnall's ligament. Note suspen- 
sion of lacrimal gland by this ligament. L 
indicates lacrimal gland; T, lateral canthal 
tendon's insertion on Whitnall's tubercle. 
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Fig 5.—After cutting Whitnall’s ligament 
muscular levator has lost its fulcrum, sags 
inferiorly, and is limp. Its contractile force 
is directed more posteriorly. Elevating 
vector (arrow) is reduced in magnitude 
and directed posteriorly. Whitnall's liga- 
ment is indicated by W. 


Fig 8.—Hypertrophy of Whitnall's ligament 
noted in case with acquired ptosis. 
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Fig 3.—Whitnall's ligament with eye closed 
is curved slightly anteroinferiorly. Note its 
septate passage through orbital lobe of 
lacrimal gland. 





Vrmlhon MD. 


Fig 6.—Commonly taught technique of 
"cutting the levator horns." Scissors are 
actually aimed far above horns toward 
Whitnall’s ligament. 
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for levator action. The levator runs 
anteriorly from its origin until Whit- 
nall’s ligament, where it becomes 
aponeurotic and descends inferiorly 
(Fig 4). We Lave found the aponeuro- 
sis to range from 14 to 22 mm in 
length belowthis structure. Whitnall's 
ligament thus directs the action of the 
levator fer elevation of the lid (Fig 4). 
Most of the muscular portion of the 
levator is posterior to Whitnall's liga- 
ment and geaerates mainly a posteri- 
orly direetec contractile force. The 
levator not oaly pulls the upper eyelid 
posteriorty but also superiorly. The 
elevating veetor of force is provided 
by the fulcrum effect of this ligament. 
If WhitnalPs ligament is cut at ptosis 
surgery, the levator is functionally 
lengthened, weakened and sags infe- 
riorly in the erbit (Fig 5). The elevat- 
ing force is reduced and directed more 
posteriorly since the fulcrum effect of 
Whitnall’s ligament is lost (Fig 5). 
Much larger levater resections or 
advancements become necessary. We 
seldom find it necessary to resect 
muscular levator above Whitnall’s 
ligament to «orrect cases of ptosis 
with greater than 5 mm of function. 
By preserving this structure much 
smaller ieva.or resections are re- 
quired. Wher maximum levator sur- 
gery is required, we isolate the muscu- 
lar levator above Whitnall’s ligament 
and advance it over the intact liga- 
ment. The superior directional forces 
are thus preserved and even enhanced 
by this teehn-1ue. 

Whitnail's | gament passes through 
the lacrimal gland, which offers sup- 
port to itsorb:tal lobe (Fig 1 and 2). In 
some ptotic eyelids it is conceivable 
that decreases support to the lacrimal 
gland contribrtes to the temporal full- 
ness noted ir these eyelids. Cutting 
this ligament, as is done in many 
standard levawr resection procedures, 
adds to this f: llness and may account 
for the diffieulty im elevating the 
temporal eyelid. Poor development of 
this structure, as noted in some 
congenital cases of ptosis, may con- 
tribute to the temporal fullness in 
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these eyelids. 

Many surgeons confuse cutting the 
levator horns with cutting Whitnall’s 
ligament. Most texts describe “cut- 
ting the horns" with illustrations 
similar to Fig 6. The complieations 
reported from this maneuver include 
incising the lacrimal gland and su- 
perior oblique tendon. Thus, from 
descriptions, illustrations, and asso- 
ciated complications of this technique, 
one can readily understand that it is 
actually Whitnall’s ligament rather 
than the levator horns that is being 
cut. 

All types of ptosis surgery on 
eyelids with poor function are forms 
of suspensory slings. We frequently 
augment and use the sling effect of a 
preserved Whitnall’s ligament rather 
than a maximally resected and taut 
levator muscle. Resecting up to one 
half or more of an already weak leva- 
tor muscle will further decrease its 
force-generating capacity. Thus, we 
believe that augmenting the suspen- 
sory function of Whitnall's ligament 
is anatomically and physiologically 
superior to large levator resections. 
This type of surgery preserves a func- 
tionally intact Miiller’s muscle and an 
unaltered tear film, which is especially 
important in these cases in which lid 
lag is anticipated postoperatively. 

We utilize a procedure that we call 
“Whitnall’s sling” in some cases of 
congenital ptosis with poor levator 
function and a well-defined Whitnall’s 
ligament. Considerable lid elevation 
can be achieved in these cases by 
suturing Whitnall’s ligament to the 
muscular levator as far posteriorly as 
possible in the orbit and then advanc- 
ing the aponeurosis up to and even 
including Whitnall’s ligament on the 
tarsal plate. We have used this proce- 
dure in selected cases usually treated 
by frontalis suspensions. This pro- 
vides an alternative to frontalis slings 
in cases of ptosis with poor function. 
These cases must be overcorreeted by 
at least 3 mm at surgery to compen- 
sate for considerable postoperative 
fall. The amount of fall and lid lag is 





similar to that feund after maximum 
levator resections for cases of ptosis 
with poor levator function. 

At surgery Whitnall’s ligament 
serves as a landmark at the, most 
superior extent of the aponeurosis. 
This landmark may be weak and 
almost unrecognizable in some cases 
of congenital ptosis. This is more 
frequently noted in cases with poor 
levator function. However, its suppor- 
tive role may be used and augmented 
if it is recognizable jn these cases (Fig 


T). 

With age there may be some hyper- 
trophy of this structure (Fig 8). Nota- 
ble thickening ard fatty replacement 
of the aponeurosis as well as Whit- 
nall’s ligament occurs in many cases 
of neuromyopathic ptosis. 


CONCLUSION 


Whitnall’s ligament adds support to 
the upper eyelid and provides a 
fulerum for levator action. In some 
cases of ptosis this structure may be 
utilized to improve levator efficiency 
and even used as a sling to support the 
eyelid at a higher level. Anatomic 
variabilities in this structure may 
contribute to ptosis. Whitnall’s liga- 
ment should not be confused with the 
levator horns at ptosis surgery be- 
cause cutting ths structure further 
weakens support :o the ptotic eyelid. 


Jean Prybil, Sally Baumgartner, and Linda 
Bang helped in the preparation and typing of this 
manuscript. 
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An Elastic Pouch Operation for Large Retinal Tears 


Harvey Lincoff, MD; Ingrid Kreissig, MD; Young Soo Hahn, MD 


e An episcleral pouch operation that 
uses Dacron-reinforced silicone sheeting 
for the patch and silicone sponge pellets 
for the stuffing has been used to extend 
the localized radial buckling technique to 
retinal detachments that are caused by 
breaks that span a circumferential arc 
between 40° and 70°. Nineteen of 20 
retinal detachments responded favorably 
to the operation, 14 without drainage of 
subretinal fluid. When the pouch was 
extended circumferentially to apply to 
detachments caused by breaks greater 
than 70°, it failed in six of seven patients 
because a radial configuration could no 
longer be maintained. The substitution of 
transparent silicone sheeting for donor 
sclera facilitates the fitting and stuffing of 
the pouch. . 

(Arch Ophthalmol 97:708-710, 1979) 


A episcleral pouch with elastic prop- 

erties and a radial shape has been 
used to buckle retinal detachments 
caused by large retinal tears. A pouch 
technique using donor sclera and 
stuffed with fascia lata was described 
by Paufique in 1965, and the operation 
bears his name.' Adding elastic prop- 
erties to the pouch makes it possible to 
eliminate the drainage of subretinal 
fluid. The radial shape makes the 
pouch effective for large retinal 
tears. 
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MATERIALS AND METHODS 
Patients 


Twenty-seven of 2,000 patients with 
retinal detachments were treated with 
scleral pouches between 1970 and 1977. The 
patients were from two services: 13 of 1,000 
from The New York Hospital, New York, 
and 14 of 1,000 from the University Eye 
Clinie, Bonn, West Germany. The mini- 
mum follow-up was one year. 

The patients were selected for a pouch 
operation because (1) they had a retinal 
tear that subtended greater than 40? in 
circumferential are (Fig 1); (2) they had 
two or more large horseshoe tears closely 
spaced that together spanned more than 
40? in circumferential arc (Fig 2); or (3) 
they had multiple tears, large and small, 
closely spaced but at different latitudes, 
which together had a circumferential 
dimension of greater than 40° (Fig 3). 

Twenty patients had a tear or a constel- 
lation of tears that subtended a circumfer- 
ential arc of between 40° and 70°. Another 
seven patients had tears greater than 70°. 
The division of tears at 40° and 70°, as will 
be shown, reflects the useful limits of a 
pouch operation. 

All but one of the detachments were of 
relatively short duration, between two 
days and five weeks. The exception was an 
inferior detachment with a clinical history 
of five months in an 18-year-old man; an 
intraretinal cyst suggested a longer pres- 
ence. The remainder of the patients ranged 
in age from 38 to 71 years, with an average 
age of 56 years. In six patients the macula 
was attached prior to operation. Three 
patients had had previous retinal surgery 
for the same problem. 


Technique 


Initially the wall of the pouch was cut 
from donor sclera as prescribed by Paufi- 
que.' Beginning in 1976, Dacron-reinforced 
silicone sheeting (Dow Corning Silastic 
Sheeting No. 501-3) was used for the wall.* 
Plain silicone sheeting that was previously 
available was unsatisfactory because with- 
out the mesh to hold onto, the suture that 
bound the edge of the sheet to the sclera 


would cut through the silicone. The rein- 
forced sheeting is 0.5 mm thick. The 
Dacron mesh has a tricot twist to provide 
elasticity. The mesh is completely em- 
bedded in the silicone sheet so that the 
surfaces are smooth. In spite of the mesh, 
the sheeting is relatively transparent. The 
pouch is stuffed with silicone pellets 
obtained by dicing a cylinder of silicone 
sponge into cubes 2 mm on each side 
(Fig 4). 

The edges of the tears were treated with 
eryopexy under ophthalmoscopie control. 
For large single tears, the three applica- 
tions that localize the anterior horns and 
the posterior extreme of the tear were 
marked on the sclera with gentian violet. 
For constellations of tears, the peripheral 
extremes of the group were localized and 
marked on the sclera. The group was then 
regarded as a single large tear. A portion 
of a silicone sheet was placed over the tear 
as represented on the sclera, and a patch 
was cut that was at least 2 mm larger than 
the tear in every dimension. Tears that had 
a larger cireumferential than radial dimen- 
sion nevertheless had the patch modeled 
with an anterior posterior dimension at 
least two thirds as long as the cireumferen- 
tial one, to retain the advantages of radial 
buckling (Fig 5). Three sides of the patch 
were then attached tightly to the sclera by 
a running suture; the anterior border was 
left open for stuffing. A 3-mm silicone 
sponge cylinder was used to line the rim of 
the pouch (Fig 6). It had the effect of 
providing an even elevation at the border 
of the buckle, and prevented migration of 
pellets through the suture line. The 
remainder of the pouch was stuffed with 
silicone pellets (Fig 7). The transparency of 
the pouch facilitated an even distribution 
of the pellets. There was a tendency to 
overstuff. Because stuffing raises intraoc- 
ular pressure, the central retinal artery 
was monitored periodically for patency, 
particularly when the suture that closes the 
anterior border of the pouch neared 
completion. Before the suture was finally 
tied, the contents of the pouch were irri- 
gated with 40 mg/cc of gentamicin sulfate 
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Fig 1.—Recinal detachment caused by tear Fig 2.—Retinal detachment caused by two 


with circumferential dimension of approxi- horseshoe tears closely spaced whose 
mately 70°. combined circumferential dimension ex- 
ceeds 40°. 





. 
Fig 4.—Materials for pouch. Left, Silicone sponge pellets; Right, Dacron-reinforced sil- 
icone sheeting. 
Fig 6.—Rrm of pouch is lined with 3-mm sil- Fig 7.—Pouch is stuffed with slicone pel- 
icone spenge. lets. 

"4 
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Fig 3.—Retinal detachment caused by mul- 
tiple tears at different latitudes that togeth- 
er have a circumferential dimension that 
exceeds 40°. 








Fig 5.—Silicone sheeting in place over lo- 
calizing marks for the retinal tear shown in 
Fig 1. 


Fig 8.—Ophthalmoscopic view of retinal 
detachment shown in Fig 1 eighteen hours 
after pouching without drainage of subret- 
inal fluid. 
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Visual Acuity of 20 Patients 
After Pouch Operation* 


20730 20/200 
(traction detach- 
ment) 
20/40 , 
20/60 
20/30 
20/50 
20/50 
20/70 
20/30 , 


20/50 
CF/60 cm 
20/50 
20/70 
20/50 
20/400 
20/30 
HM/30 cm e 20/70 
20/40 20/40 
CF 20/100 
CF 20/200 
HM/30 cm 20/40 
LP HM/30 cm 
20/40 20/100 

(macular pucker) 
20/25 
20/30 
20/60 
20/200 
20/200 


HM/30 cm 
4/200 
20/200 
2/200 
HM/30 cm 





*CF indicates counting fingers; HM, hand 
movement; LP, light perception. 


solution administered through a blunt 18- 
gauge needle that was inserted among the 
pellets. Tenon's capsule was sutured to the 
sclera, anterior to the pouch, with running 
5-0 chromic catgut and the conjunctiva was 
closed with 6-0 running silk. Occasionally, 
ophthalmoscopic examination of the reti- 
nal tear showed that part or all of the tear 
was still out of contact with the buckle. 
However, as aqueous was expelled and 
intraocular pressure fell to normal, the 
elastic content of the pouch expanded and 
closed the tear, after which subretinal fluid 
was expected to be absorbed within hours 
(Fig 8). 


RESULTS 
Tears Between 40? and 70? 


Tears between 40? and 70? were 
reattached in 19 of 20 patients, 14 
without drainage of subretinal fluid. 
Recovery of central vision was rela- 
tive to the preoperative duration of 
the macular detachment,’ except in 
two patients. A macular pucker devel- 
oped in one patient even though her 
macula had been attached before the 
operation. In the other patient, a local 
traction detachment invaded the mac- 
ula 11% years after the operation 
(Table). 


Tears Greater Than 70° 


In one patient the retina reattached 
without drainage of subretinal fluid, 
and the patient's visual acuity im- 
proved to 20/200. In six patients the 
retina failed to reattach after one or 
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more operations, because the buckle 
did not seal the retinal breaks effec- 
tively enough and eventually because 
of  preretinal proliferation. Two 
pouches that covered tears larger than 
70° were removed because of extru- 
sion of their contents, one three 
months after the operation and the 
other after seven years. Both were in 
patients whose retinas had failed to 
reattach. 


COMMENT 


The effectiveness of radial buckling 
in preventing fishmouths and leaking 
radial folds has been described pre- 
viously.’ The episcleral pouch tech- 
nique provides a means for extending 
radial buckling to retinal tears larger 
than 40°. Smaller tears are more easi- 
ly treated with one or two silicone 
sponge cylinders or ovals sutured in a 
radial direction. The pouch of radial 
design reaches its practical limit when 
the cireumferential dimension of the 
retinal break to be buckled exceeds 
70?, about 14 mm at the equator. 
Beyond 70? the anterior posterior 
dimension of the pouch, which should 
not be less than two thirds of the 
circumferential length of the pouch, 
would intrude on the posterior pole. 
The failure of the pouch operation in 
six of seven patients with tears 
greater than 70? confirms the validity 
of the two-thirds proportion. The 
anterior posterior dimension of the 
pouch in the seven patients was 
always less than two thirds. The effect 
of such a pouch is the same as that 
produced by a broad circumferential 
sponge or band and there is an equiv- 
alent tendency for provoking leaking 
radial folds. Tears greater than 70° 
respond better to an internal tampon- 
ade of air or other gas.*" 

Some alternatives to the pouch 
operation that we have tried and that 
may be technically easier have decom- 
pensating aspects: (1) combinations of 
circumferential and radial explants 
for the problem typified in Fig 3 have 
a propensity for leaking at the angle 
of juncture; (2) lamellar scleral pouch- 
ing (Paufique’s original procedure’), 
when extended posteriorly to obtain a 
radial shape, invariably invades and 
often damages one or more vortex 
vein; the vortex veins are not com- 
promised by an episcleral pouch; (3) an 
intraocular gas tamponade, although 
technically perhaps the easiest proce- 


dure, has proved less desirable than a 
pouch because (a) it is invasive, 
requiring ocular penetration for 
drainage as well as injection, with a 
consequent rise in morbidity; (b) it 
requires four to seven days of postop- 
erative positioning, a hardship barely 
tolerable to the older patient; and (c) it 
fails to counter traction to the tear 
beyond the duration of the bubble and 
so has a greater rate of redetach- 
ment. 

Since the substitution of Dacron- 
reinforced silicone sheeting for donor 
sclera, we are using pouch operations 
twice as frequently. The transparency 
of the sheeting has made the cutting 
and fitting of the patch over the local- 
izing marks easier. Transparency also 
facilitates a more controlled stuffing 
of the pouch; the stuffing beneath a 
donor sclera patch often was distrib- 
uted unevenly and gave the buckle an 
irregular internal surface. Unlike don- 
or sclera, which tends to stretch and to 
bulge externally, silicone sheeting 
maintains the contour of the globe, 
providing a minimum of interference 
beneath muscles. 


This study was supported in part by a grant 
from Daphne Roe, MD, and Albert S. Roe, PhD. 


Nonproprietary Name and 
Trademark of Drug 


Gentamicin sulfate—Garamycin. 
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Cryozherapy for Experimental Pseudomonas Keratitis 


Thomas V. P. Alpren, MD; Robert A. Hyndiuk, MD; Starkey D. Davis, MD; Larrie D. Sarff, MD x 


* The effectiveness of cryotherapy 
alone and in combination with topical 
tobramycin sulfate therapy for experimen- 
tal Psewdemonas keratitis was deter- 
mined in guinea pics and rabbits. Results 
were evaiuated quantitatively by determin- 
ing numbers of viable bacteria surviving 
in corneas A brass probe cooled to —79 
°C and applied directly to infected 
corneas fcr six seconds resulted in an 
immediate 99.9% reduction in bacteria. 
One freeze-thaw cycle followed by topical 
tobramycir therapy was significantly 
more effective than tobramycin therapy 
alone in five of six strains tested. None of 
the corneas treated with tobramycin alone 
demonstrased no growth, whereas 24 of 
42 of these infected corneas showed no 
growth after the combination treatment. 
We conclude that cryotherapy alone had a 
rapid bactericidal effect on experimental 
Pseudomonas keratitis and that it signifi- 
cantly petentiated topical antibiotic thera- 
py for most strains. 

(Arch Ophthalmol 97:711-714, 1979) 


The use ef cryotherapy in corneal 

infeetion has generally been con- 
fined to the treatment of herpes 
simplex «xeratitis.^ Apparently no 
deleteriots side effects were recog- 
nized in humans. Cryotherapy has 
been usec zs a definitive treatment of 
bacterial eerneal ulcers only by one 
investiga-or,^ who used a cryoappli- 
cator only tor débridement. 

Many diZerent bacteria are killed 
by freezmg and thawing in vitro. 
This study was undertaken to deter- 
mine the efficacy of cryotherapy in 
the treatment of experimental bacte- 
rial kerat tis. Here we present results 
of studies in guinea pigs and rabbits 
on the eTects of cryotherapy alone 
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and in combination with antibiotics on 
Pseudomonas keratitis. 


MATERIALS AND METHODS 

Six strains of P aeruginosa were 
ineluded in this study (Table 1). All were 
virulent in the guinea pig corneacin prelim- 
inary trials. Susceptibility to tebramycin 
was determined by agar diffusion and 
broth dilution tests employing standard 
techniques.’ 

Methods of infection were previously 
described in detail.** Briefly, male guinea 
pigs of the Hartley strain and male white 
New Zealand rabbits weighing between 
250 and 300 g and 2 kg, respectively, were 
anesthetized for systemic and leeal effects 
and infected intrastromally with approxi- 
mately 20 organisms in a volume of 20 uL 
with a 30-gauge needle and mierosyringe. 
The technique cf serial dilution to obtain 
reproducible numbers of organisms in the 
inoculum has been described.** In all trials 
treatment was begun 24 hours after inocu- 
lation. All animals by this time had frank 
keratitis with well-defined infiltrates cen- 
trally and frequently peripherally. After 
treatment the animals were killed and the 
corneas were excised and ground in 1 mL 
of Mueller-Hinton broth. Seria! dilutions 
were made in broth and 0.1 mL from each 
was streaked on trypticase soy azar plates 
and incubated overnight. Colonies were 
then counted. 

Cryotherapy was accomplished by im- 
mersing a probe with a concave brass tip 6 
mm in diameter into a mixture of dry ice 
and acetone (—79 °C) for several minutes. 
The probe was then removed, quickly 
wiped dry, applied to the animal’s cornea 
for six seconds, and removed without irri- 
gation. 

Two drops of tobramycin sulfate, 20 mg/ 
mL solution, or 0.15M NaCl were instilled 
topically every 30 minutes for six or 24 
hours in various treatment groups. 

Results were evaluated statistically by 
analysis of variance and the method of 
least significant differences. Nambers of 
viable bacteria in the cornea are presented 
as arithmetic means and SDs ef common 
logarithms (base 10), which are equivalent 
to a geometric mean. This method is useful 
in that it dampens the effect ef extreme 
single values and is commonly used in 
analysis of numbers of microorganisms." 


RESULTS 


The sources of the strains and the 
results of antibiotic suseeptibility 


tests are shown in Table 1. All were 
susceptible to tebramycin in vitro by 
both methods. 

To freeze the cornea, the brass cryo- 
probe was applied for six seconds and 
removed without irrigation. Fluores- 
cein staining showed only punctate 
epithelial erosicns immediately after 
freezing, which indicates that no 
epithelial débridement occurred. The 
ice ball extended about 1.5 mm beyond 
the 6-mm probe within one to two 
seconds and disappeared completely 
within 15 to 20 seconds after the probe 
was removed. 

The first study was designed to 
determine the effect of repeated 
freezes on infected corneas. Guinea 
pigs were inoculated intracorneally 
with Pseudomonas strain 107, and 24 
hours later corneas from groups of 
three pigs (six eyes) were repeatedly 
frozen up to six times. For groups. 
subjected to more than one freeze- 
thaw (F-T) cycle, the cold probe was 
immediately reapplied to the cornea 
as soon as the ice ball from the preced- 
ing freeze had disappeared. Colony 
counts from the immediately killed 
animals are presented in Table 2. One 
freeze reduced the counts by 99.9%. A 
second or third freeze was not signifi- 
cantly more bactericidal than one 
freeze. Four, five, and six F-T cycles 
were equally bactericidal and were 
significantly mere effective than one, 
two, or three freezes. The entire treat- 
ment was done in about three hours. 
An untreated group was killed at the 
beginning and another at the end of 
the experiment. There was no signifi- 
cant difference in the colony counts 
between these two groups, indicating 
that there was no significant increase 
in numbers of bacteria in the cornea 
during the treatment period. 

In the next trial (Table 3), the effi- 
cacy of freezing or topical tobramycin 
sulfate therapy, 20 mg/mL, alone and 
in combination was determined. 
Treatment was begun 24 hours after: 
infection with the epithelium intact. 
All groups were killed at tRe conclu- 
sion of a six-hour trial. One freeze 
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alone and tobramycin alone were both 
signifieantly bactericidal and both 
were equally effective. One freeze 
followed by tobramycin therapy was 
signifieantly more effective than ei- 
ther modality alone. 

In the next trials with strains 107 
and 113, the effectiveness of tobramy- 
cin therapy alone was compared with 
tobramycin plus freezing in 24-hour 
trials (Table 4). With both strains, one 
freeze followed by tobramycin drops 
topically was signjficantly more effec- 
tive than topical tobramycin alone. 

The next trial included further test- 
ing of four other strains of Pseudo- 
monas (Table 5). The efficacy of topi- 
cal tobramycin alone was compared 
with that of normal saline solution 
and with that of tobramycin following 
one corneal freeze. With every strain 
topical tobramycin therapy was more 
effective than normal saline solution. 
With three of these four strains, 
freezing significantly improved the 
efficacy of topical tobramycin thera- 
py. Only with strain 117 did freezing 
fail to improve the efficacy of topical 
tobramycin alone. 

Because freezing did not enhance 
the efficacy of topical tobramycin 
therapy with strain 117, a trial of 
corneal freezing alone was carried out 
with this organism. At 24 hours after 
intracorneal inoculation with 16 viable 
bacteria, untreated animals had 
5.45 + 0.44 (5) organisms and animals 
after a single freeze had 3.24 + 1.05 
(6) organisms. Freezing caused a 
significant reduction in the number of 
viable bacteria (P < .005). 

One trial was done in rabbits (Table 
6). Results were similar to those 
obtained with guinea pigs. Topical 
tobramycin therapy was more effec- 
tive than normal saline solution, and 
freezing significantly improved effi- 
cacy of the topical tobramycin. 

In every trial in which freezing was 
employed on groups of infected cor- 
neas, some corneas demonstrated no 
growth on the culture plates. In the 
first trial (Table 2J, no growth was 
obtained from one cornea after four 
F-T cycles, from three corneas after 
five F-T cycles, and from two corneas 
after six F-T cycles. In the six-hour 
trials, freezing significantly enhanced 
the efficacy of topical tobramycin 
therapy in four of the five strains 
(107, 102, 108, and 115) (Tables 3 and 
5). Fifteen of these 24 infected 
corneas showed no growth. Eight of 12 
corneas in the 24-hour group treated 


- with freezing and antibiotics had no 


growth (Table 4). In the six-hour 
rabbit tfial, two of six combination 
F-T antibiotic-treated corneas demon- 
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Table 1.—Source and Susceptibility to 
Tobramycin of Six Strains of Pseudomonas aeruginosa 


Susceptibility 


Inhibition Minimal Inhibitory 
Strain Source Zone, mm* Concentration, mg/mL1 


102 Blood culture 25 1.25 
107 Corneal ulcer 24 0.63 









113 Corneal ulcer 24 0.63 
115 Corneal ulcer 22 1.25 
117 Laboratory strain 24 0.63 









* Agar diffusion method. 
+Broth dilution method. 


Table 2.—Effects of Repeated Cycles of 
Freezing and Thawing on Pseudomonas 107 in the Guinea Pig Cornea* 


Corneal Colony Counts; 
——— 
X + SD 
5.85 0.50 
6.05 + 0.50 
3.14 + 1.25 
2.83 + 1.03 
2.27 + 0.42 
1.69 + 0.92 
0.89 + 0.90 
0.88 + 0.64 


Treatment 
None, pretreatment controls 
None, posttreatment controls 
Frozen 1x 
Frozen 2 X 
Frozen 3 X 
Frozen 4 X 
Frozen 5 X 
Frozen 6 x 





* Animals were infected intracorneally 24 hours before treatments were begun. 
tResults are expressed as common logarithms (base 10). 


Table 3.—Six-Hour Trial of Cryotherapy and Antibiotic 
Therapy for Experimental Keratitis in Guinea Pigs With Pseudomonas 107* 


Corneal Colony Counts? 
ccs (UY 


X + SD N 
6.34 + 0.21 
4.10 + 0.94 
4.43 + 1.06 


Treatment 


0.15M NaCl 
1 Freeze and 0.15M NaCI 


Tobramycin sulfate, 20 mg/mL 


1 Freeze and tobramycin 
sulfate, 20 mg/mL 





1.13 + 1.47 


*Animals were infected intracorneally and treatment was begun 24 hours later. Corneas were 
frozen once at the beginning of treatment period. Therapy was given topically as two drops every 30 
minutes. 

+Results are expressed as common logarithms (base 10). 


death showed that two or three F-T 
cycles were no more effective than 
one freeze. Four, five, and six freezes, 
however, were significantly more bac- 
tericidal. The reason for this is 
unknown and whether these results 
may apply to other species of experi- 


strated no growth (Table 6). In 
contrast, no infected cornea in any 
group treated with tobramycin alone 
demonstrated no growth of bacteria 
on subculture. 


COMMENT 


This series of studies demonstrated 
quantitatively that brief corneal 
freezing with a —79 °C brass probe 
was immediately bactericidal to Pseu- 
domonas and significantly improved 
the efficacy of topical tobramycin 
therapy in guinea pigs and rabbits. 


Efficacy of Multiple F-T Cycles 


Preliminary investigation into the 
relationship of the number of F-T 
cycles to the extent of bacterial cell 


mental animals or humans also is 
unknown. It is possible that the 
extremely thin guinea pig corneal 
tissue might be important, such that 
thicker corneas, ie, human, with more 
deeply placed organisms might indeed 
show a gradation of response to 
increasing numbers of F-T applica- 
tions. This finding, however, provided 
a rationale for the use of just one 
freeze as opposed to repeated F-T 
cycles, which have been shown to 
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Table 4.—Twenty-four-Hour Trial of Cryotherapy and Antibiotic Therapy 
for Experimental Keratitis in Guinea Pigs With Pseudomonas 107 and 113* 


Pseudomonas 


Strain Treatment 


0.15M NaCI 


Tobramycin sulfate, 20 mg/mL 


Corneal Colony 
Counts; 
ay 


X + SD N 
676 -029 6 
2.07 +0.59 6 


1 Freeze and tobramycin sulfate, 


20 mg/mL 
0.15M NaCl 


Tobramycin sulfate, 20 mg/mL 


0.17 + 0.41 
6.36 + 0.36 
2.47 + 0.39 


1 Freeze and tobramycin sulfate, 


20 mg/mL 





1.07 + 1.18 


*Treatment was started 24 hours after infection. Therapy was given topically as two drops every 30 
minutes. Corneas were frozen once at beginning of therapy. 
TResu ts are expressed as common logarithms (base 10). 


Tabie 5.—Six-Hour Trial of Cryotherapy and Antibiotic Therapy for Experimental 
Keratitis in Guinea Pigs With Pseudomonas 102, 108, 115, and 117* 


Pseudomonas 


Strain Treatment 


9.15M NaCl 


Tobramycin sulfate, 20 mg/mL 


Corneal Colony 


Counts? 
e— E 


X - SD 
6.12 + 0.15 
2.50 + 0.18 


1 Freeze and tobramycin sulfate, 


20 mg/mL 
0.15M NaCl 


Tobramycin sulfate, 20 mg/mL 


0.52 + 0.89 
5.43 + 0.35 
3.58 + 0.76 


1 Freeze and tobramycin sulfate, 


20 mg/mL 
0.15M NaCl 


Tobramycin sulfate, 20 mg/mL 


0.33 + 0.52 


1 Freeze and tobramycin sulfate, 


20 mg/mL 
0.15M NaCl 


Tobramycin sulfate, 20 mg/mL 


4.71 + 0.88 
1.98 + 0.37 


1 Freeze and tobramycin sulfate, 


20 mg/mL 


1.37 + 0.81 





“Treatment was started 24 hours after infection. Therapy was given topically as two deps every 30 
minutes. Gorneas were frozen once at beginning of therapy. 
Results are expressed as common logarithms (base 10). 


Table 6.—Six-Hour Trial of Cryotherapy and Antibiotic Therapy for 
Experimental Keratitis in Rabbits With Pseudomonas 107* 


Corneal Colony Counts; 
— A — Ó— 


Treatment 


0.18M NaCI 
Tobramycin sulfate, 20 mg/mL 


1 Freeze and tobramycin sulfate, 
20 mg’mL 


X + SD 





"Treatment was started 24 hours after infection. Therapy was given topically as two crops every 30 
minutes. Gosneas were frozen once at beginning of therapy. 
TResults are expressed as common logarithms (base 10). 


increase the volume of cell death in 
biologic tissues.” 


Efficacy of Combination Therapy 


Subsequent trials showed that one 
cryoapplication was just as effective 
as six hours of half-hourly topical 
applications of tobramycin, 20 mg/ 
mL, in that 99% of the organisms were 
killed with either method (Table 3). 
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More importantly, however. these ex- 
periments demonstrated a powerful 
enhancing effect of cryotherapy such 
that a combination of freezing fol- 
lowed by topical drops killed 99.999% 
of the Pseudomonas organisms (Table 
3). Similar results occurred in rabbits 
(Table 6) and with three of four other 
immunotypes of Pseudemonas in 
guinea pigs (Table 5). Further studies 


with guinea pigs treated with an anti- 
biotic for 24 hours after an initial 
corneal freeze showed an even greater 
bactericidal effect (Table 4). 

A striking finding in this study was 
the ability of the combination of cryo- 
therapy and artibioties to eliminate 
virtually all the organisms from the 
infected corneas in just six hours. 
Excluding strain 117, 24 of 36 guinea 
pig corneas showed no colonies on the 
plates after this combined therapeutic 
approach. Because the culturing tech- 
nique employed was not designed to 
detect extremely small levels of bacte- 
ria, we cannot be certain that the 
organism was totally eradicated. Nev- 
ertheless, our counts were considera- 
bly lower than those reported by 
Davis et al*'^ with an identical 
experimental model and were ob- 
tained during a considerably shorter 
treatment period. With the same 
concentration of tobramycin, they 
found that six days of continuous 
therapy was required to eradicate the 
bacteria. Even the much higher con- 
centration of tobramycin, 400 mg/mL, 
did not consistently result in a bacte- 
riologie cure at four days. 


In Vivo and In Vitro Results 


It is interest ng that preliminary in 
vitro experiments in our laboratory 
gave results that were quite opposite 
from the animal trial data. Aliquots 
containing known concentrations of 
12 different strains of Pseudomonas 
were immersed in a CO, and acetone 
mixture (—79 °C) and frozen for seven 
seconds. They were immediately re- 
moved and allowed to thaw at room 
temperature, which took one to two 
minutes. In no strain was there any 
significant reduction in cell counts 
(S. D. Davis, MD, unpublished obser- 
vation, February 1978). This absence 
of a correlation between the in vivo 
and in vitro results underscores the 
importance of performing these expe- 
riments in the cornea rather than in a 
test tube. Perhaps this in vitro method 
can be modified: to correlate with in 
vivo results. It would be useful in the 
future to have an in vitro method that 
prediets in vivo results with corneal 
freezing. i 


History of 
Cryotherapy as a Bactericide 


The hypothesis that cryotherapy 
might be beneficial in bacterial kera- 
titis stemmed from numerous reports 
in the bacteriologic literature demon- 
strating the capacity of freezing to, 
kill high percentages of bacteria. 
Davies showec that freezing P aerugi- 
nosa at an intermediate cooling rate 
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(10° to 100° per minute) resulted in 
significant cell death.'? Other investi- 
rators have reported similar results 
for a variety of Gram-positive and 
Gram-negative bacteria." Cell death is 
not only dependent on the rate or level 
of cooling, however. The rate of warm- 
ing, the osmotic environment, the 
duration of time held at low tempera- 
tures, and the growth phase of the 
organism have all been shoyn to be 
critically important in determining 
cell survival after freezing.® In gener- 
al, peak bactericidal effects have been 
achieved at intermediate cooling rates 
of 10° to 100° per minute and slow 
warming rates of 1? to 10? per 
minute." 


Mechanism of Cell Destruction 


The mechanism of cell destruction 
produced by freezing and thawing is 
controversial. The formation of intra- 
cellular and extracellular ice may 
contribute to alterations in cell mem- 
branes and osmolality that are ulti- 
mately lethal. Disruption of DNA" 
along with a host of other enzymatic 
and osmotic alterations have also been 
shown to correlate with cell death at 
various rates of freezing and cool- 
ing.’ 


Mechanism of Enhancing Effect 


The mechanism of the enhancing 
effect of freezing on antibiotic thera- 
py that was demonstrated in this 
study is unknown. It is possible that 
freezing alters the bacterial cell mem- 
brane or metabolism, making it more 
susceptible to antibiotics. Alternative- 
ly, the initial freeze might lower the 
number of bacteria enough to allow 
tobramycin to have a greater effect. It 
is clear, however, that débridement 
played little or no role in this model. 
When the probe was applied cold and 
allowed to “defrost” before removing 
it, no epithelium was removed. We 
confirmed this in our trials by fluores- 
cein staining after freezing, which 
showed no epithelial defects. Nev- 
ertheless, the permeability of the 
epithelium may have been altered by 
the freezing, allowing more antibiotic 
to reach the intrastromal organisms. 

It is also possible that the cryother- 
apy slows the cells reproductive 
capacity such that the overnight incu- 
bation period postfreezing did not 
allow enough time for the remaining 
bacteria to form colonies and be 
countable. This possibility was mini- 
.mized by counting after the usual 
overnight incubation and counting 
again 24 bours later in the first series 
of experiments (Table 2). No addition- 
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al colonies were present in this 


extended incubation group. 


Effect of 
Freezing on Corneal Tissue 


The effect of freezing on corneal 
tissue has also been investigated. It is 
evident that the temperature, the 
freezing rate and duration, the probe 
size, and perhaps the rate of thaw all 
may influence the degree of corneal 
eryodamage. Several studies have 
been done on the toxicity of corneal 
freezing with methods similar to those 
employed in this study. Maumenee 
and Kornblueth'^ reported that the 
applieation of a brass probe cooled to 
—79 °C for three seconds to rabbit and 
rat corneas resulted in endothelial 
death by six hours and stromal cell 
death by ten hours. Chi and Kelman in 
1966'* noted similar findings at —80 
°C and —20 °C but noted no cell death 
at —10 °C. The uniform lethality of 
corneal freezing was challenged by 
Hanna and Sherman," however, who 
showed that rabbit epithelial and 
endothelial cells could survive rapid 
freezing with a —79 °C probe. 

A considerable clinical experience 
with regard to the toxicity of freezing 
on the human cornea was gained in 
numerous studies investigating the 
efficacy of cryotherapy on herpetic 
keratitis.'* In many of these reports, 
probes cooled with CO, or a fluori- 
nated refrigerant (Freon) at —79 °C 
were applied to the entire extent of 
the dendrite for three to 20 seconds, 
and sometimes two or three successive 
freezes were employed. Apparently no 
deleterious side effects to this level of 
freezing were noted, although there 
were no controlled studies. 


Conclusion 


This study demonstrated that cryo- 
therapy alone is intrinsically bacteri- 
cidal in this quantitative experimen- 
tal model. Furthermore, the combina- 
tion of tobramycin preceded by one 
brief cryoapplication was significant- 
ly more effective than either modality 
alone. It should be noted that these 
results were obtained with a few 
strains of Pseudomonas in guinea pigs 
and rabbits and may not necessarily 
apply to other organisms or to the 
human cornea. Many additional stud- 
ies will be required to determine the 
value of cryotherapy in the manage- 
ment of keratitis. Nevertheless, this 
new combined approach to severe 
experimental Pseudomonas keratitis 
shows promise of eradicating virulent 
organisms from the cornea far more 
quickly than topical antibiotic therapy 
alone. 


This investigation was supported in part by 
Public Health Service grant EY01665 from the 
National Institutes of Health, by Ophthalmic 
Research Center grant I-P30-EY01931, and by an 
unrestricted grant from Research to Prevent 
Blindness. Eli Lilly and Co, Indianapolis, supplied 
the tobramycin. 

George M. Bohigian, MD, provided strain 107 
and M. S. Okumoto, PhD, provided strains 113 
and 115. Arnold Kreger, PhD, provided strain 
117. 

Germaine Pautzke gave expert technical assis- 
tance and Larrie D. Sarff, MD, did the statistical 
analysis. Teresa Auer prepared the manuscript. 


Nonproprietary Name and 
Trademark of Drug 


Tobramycin sulfate—Nebcin. 
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The Position of the 
Posterior Chamber Intraocular Lens 


Randall J. Olson, MD, Harry Kolodner, MD 


e Six human cadaver eyes were used 
for intraocular lens (Shearing) insertion, 
and the results were photographed. It was 
found that with the posterior capsule 
intact, insertien was relatively simple and 
the feet were found to lie in the ciliary 
body suicus with good fixation. Some 
decenterinc was common and difficult to 
correct, but mot optically important. With 
the posterior capsule torn or missing, 
misplacemen: was common. After correct 
insertion. the ‘ens was well fixated without 
pseudophakcdonesis, and there was still 
found to be room for an additional 1.5 to 
2.0 mm cf mevement. 

(Arch Ophthalmol 97:715-716, 1979) 


ntraocular lens (IOL) insertion is 
gaining wide acceptance among 
the ophthalmic community. One prob- 
lem that has not been remedied is 
corneal endothelial cell destruction, 
which eceurs instantaneously with 
IOL contact'* and explains the in- 
creased incidence of aphakic bullous 
keratopathy seen after IOL insertion, 
as compared with routine intracapsu- 
lar cataract extractions." 

This problem has been approached 
in two different ways. One way is 
coating the IOL with a hydrophilic 
substance such as methylcellulose, 
which can effectively block endothe- 
lial damage experimentally. This has 
been tried and reported in two cases, 
with satisfying results.‘ Unfortunate- 
ly, these substances are messy and do 
not give protection for more than a 
very brief period of time. Further 
work needs to be done with lens coat- 
ings before they can be generally 
acceptable. The second way is surgical 
technique and lens design that facili- 
tate insertion without corneal con- 
tact. 

The Shearing IOL is a lens designed 
to avoid comeal contact. This lens fits 
totally im the posterior chamber and is 
easy to insert, without requiring syn- 
echiae for fixation. The iris can be 
constricted over the surface of the 
lens, achieving good protection from 
contact with the corneal endothelium. 
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This lens has been inserted i fairly 
large numbers, with generali" favor- 
able comments by those who ave using 
it. The surgery must be extrarapsular 
to achieve good fixation and avoid the 
possibility of both incorrect imsertion 
and subluxation. 

This lens is particularly suited for 
use with keratoplasty. The central 
opening facilitates insertion, end with 
the iris constricted the donor corneal 
endothelium is protected. W2 would 
like to report a study of the =hearing 
IOL in human cadaver eyes. 


MATERIALS AND METHODS 


Six human cadaver eyes were »btained, 
four of which had had the cornea removed 
for corneal preservation in McCasey-Kauf- 
man media. The globes were fixated with 
sutures to a scleral ring with wing 
supports, and the ring was held im position 
on a small, specially prepared stand. The 
cornea was removed when presen... A circu- 
lar anterior capsulotomy was performed, 
following which the nucleus was carefully 
expressed. Using irrigation and some aspi- 
ration, the cortex was removed. The Shear- 
ing lens was then placed in the posterior 
chamber, the entire eyeball inverted on a 
cap, and the posterior segmen: removed. 
Photographs were taken of the TOL posi- 
tion. After photography, several of the 
lenses were reinserted and  rephoto- 
graphed. 

Five Shearing lenses were measured 
using an operating microscope end a cali- 
per accurate to 0.02 mm. 


RESULTS 


Three measurements of tbe overall 
length were taken on each c^ the five 
lenses, with the results shown in the 
Table (mean, 13.03 mm, witt a range 
of 12.66 to 13.34 mm). Inserticn results 
were as follows: 

Eye 1.—Good extracapsular lens ex- 
traction (ECLE). IOL not lisplaced 
with feet in posterior chamber. No 
obvious pressure on ciliary bedy (CB). 
Some iris tearing when second loop 
was inserted. 

Eye 2.-Good ECLE. First foot in- 
serted deep in CB sulcus, ard second 
foot on posterior capsule. Difficulty 
centering lens. Some CB tearing 
where first foot was inserter. 

Eye 3.-Same as eye 2 without CB 
tearing. 

Eye 4.-Same as eye 2 wi-hout CB 
tearing, but IOL also displeced up 1 
mm, as well as toward frst foot 


OES ae te ETUR eee Te tan 
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inserted (deep in CB sulcus [Fig 2]). 
Centering was difficult. 

Eye 5, Iasertior 1. ECLE appeared 
good, but second loop was inserted 
into pars Giliaris (Fig 2). First loop 
also deep in suleus and IOL displaced 
toward first loop 1 mm and down 0.5 
mm. Unable to center with corneal 
approach. 

Eye 5, Insertion 2.— Posterior capsule 
clearly broken, wita IOL extraction 
and bulbous foot-end (Fig 1) firmly 
attached in CB sulcus. (This also was 
noted when salvaging IOL from eyes 1 
to 4.) First loop on second insertion 
was clearly in vitreous base overlying 
CB, and second loop was in CB sulcus 
(Fig 2). 

Eye 6.— Two equatorial tears in poste- 
rior capsule were seen with lens 
extraction. 

Insertion 1.—Feet evenly placed in 
CB suleus, with lens not dis- 
placed. 

Insertion 2.—First foot in vitreous 
base overlying CB, and second 
foot in CB suleus. 

Insertion 3.—First foot clearly in 
pars ciliaris, and second foot in 
CB sulcus ¢Fig 2). 


COMMENT 


This lens was found to be easy to 
insert in the posterior chamber 


Length of Five Shearing 
Intraocular Lenses* 


Measurement, mm 
————————————— 


First Second Third 
13.0€ 13.05 13.06 


Lens 


13.03 
13.32 
13.05 


13.04 
13.34 
13.04 





*Each lens was measured three times, from 
foot to foot. The mean was 13.03 mm, and the 
range was 12.66 tc 13.34 mm. 





Fig 1.—Shearing intraocular lens. 
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Fig 2.—Posterior photographs of Shearing intraocular lens (IOL) and its position in posterior chamber. Top left, IOL in 
position, but decentered (eye 4). Bottom left, First insertion, with one IOL loop in pars ciliaris of ciliary body (eye 5). 
Top right, Second insertion, with IOL loop in vitreous base overlying ciliary body (eye 5). Bottom right, Insertion 3, with 
IOL loop in pars ciliaris of ciliary body (eye 6). 


although the insertion of the second 
loop did cause iris tearing in at least 
one instance, owing to the length of 
the lens and the fairly stiff nature of 
the feet. This certainly would not 
occur in a slightly dilated iris, when 
greater care was taken in insertion. 
With the lens in place it is easy to 
constrict the iris and, with a small 
pupil, afford protection between con- 
tact of the lens and the endothelium 
during the surgical procedure. Also, 
with the posterior capsule intact, it 
was difficult to misplace the lens. 
Although actual misplacement was 
difficult, it was still relatively easy to 
decenter the lens. Once the feet were 
fairly well lodged in the CB sulcus in a 
decentered position, it was not partic- 
ularly easy to recenter the lens. The 
bulbous ends on the feet seemed to 
hold the IOL firmly in place if well 
positioned in the CB sulcus. Possibly 
this problem could be alleviated by 
removing the bulbous tip. Inserting 
the second loop caused the first loop to 
become firmly implanted, decentering 
the lens toward the first loop, and 
even tearing the CB in one instance. 
Even with great care this problem of 
decentration was difficult to avoid; 
however,eoptically this would not be a 
problem as it was never more than 1.5 


716 


Arch Ophthalmol—Vol 97, April 1979 


mm. 

With the posterior capsule torn or 
removed, misplacement was very 
easy. It was possible to still carefully 
place the lens in the CB sulcus and 
achieve reasonably good fixation, 
which would probably hold under most 
circumstances. However, such place- 
ment was not easy, and insertion of 
one of the loops into the middle of the 
pars ciliaris or into the vitreous base 
was possible. This lens should not be 
inserted in an extracapsular extrac- 
tion or if the posterior capsule is inad- 
vertently torn prior to lens insertion. 
In this we concur with the lens design- 
er and lens manufacturers. 

There are some concerns about this 
particular lens. The fact that it rides 
in the CB sulcus and is inserted there 
with some pressure is an advantage in 
the sense that it gives the lens a firm 
fixation that does not require further 
synechiae formation. It is unknown at 
this time how this pressure on the CB 
will be tolerated over long periods of 
time. Apparently late complications 
have not been experienced to date, but 
then follow-up is relatively short on 
those lenses that have been inserted. 
We did find that in all lens insertions 
there was room for an additional 1.5 to 
2.0 mm of movement, so constant 


pressure from the feet should not be a 
problem. In spite of this additional 
room, the lens was firmly implanted 
without pseudophakodonesis 

The eyes used were fresh, but many 
lacked full scleral support (some sclera 
was removed for corneal preservation 
in MeCarey-Kaufman media), and so 
they were more fragile than the living 
eye. We have inserted seven lenses in 
dogs to obtain some histological data 
on the effect of this lens on the CB. 


This study was supported in part by National 
Eye Institute grant EY-00266 and by a Bausch & 
Lomb Fellowship awarded to Dr Olson. The 
Shearing lenses were supplied by Iolab, Inc. 
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Radieactive and Bioassay of Intraocular Antibiotics 


Double-Assay Technique to Compare Penicillin G, 
Cefamandole, and Gentamicin in Ocular Tissues In Vivo 


Paul Young. MD; Michael Barza, MD; Anne Kane; Jules Baum, MD 


e We examined the correlation between 
radioactive assay and  trephine-disc 
bioassay of penicillin G sodium, cefaman- 
dole nafate, and gentamicin sulfate in 
ocular tissues of pigmented rabbits after 
subconjunctival administration of anti- 
biotic. We cevised a technique whereby a 
single sample of tissue could be assayed 
by both methods. This was achieved by 
performing the bioassay first, then meas- 
uring the residual radioactivity in the agar 
and specimens. The results of both meth- 
ods were generally within 13%. An excep- 
tion was gentamicin in iris and choroid- 
retina, for which the bioassay result was 
strikingly less than the radioassay value. 
No such discrepancy was evident when 
similar studies were carried out with 
gentamicin im albino rabbits. This sug- 
gests that the phenomenon is due to tight 
binding o gentamicin by melanin- 
containing tissues. The trephine-disc 
bioassay provides an accurate measure of 
diffusible bicactive antibiotic in ocular 
tissues. 

(Arch Op^thalmol 97:717-720, 1979) 


A variety of techniques have been 
used to measure the concentra- 


tion of artibiotics in ocular tissues. 
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The two most widely employed are 
radioactive assays'^ and bioassays.*'^ 
Although radioactive assays are some- 
what more accurate and sensitive 
than bioassays, their applicability is 
limited by the fact that radieactively 
labeled antibiotics and appropriate 
detection facilities are not readily 
available in many instances. Another 
fundamental difference between ra- 
dioactive and biological assays lies in 
the nature of the substances that they 
measure: bioassays detect only bioac- 
tive drug, whieh is readily liberated 
into the test medium; in eontrast, 
radioassays measure not only free 
bioactive antibiotic but also bielogical- 
ly inactive metabolites and drug that 
is bound to various tissue components. 
Thus, the two kinds of assays may 
provide complementary information. 
- The manner of handling tissues for 
bioassay has taken many forms. These 
include elution of the sample with 
assay of the supernatant fluid,’ ho- 
mogenization by physical? or chemi- 
cal? means, and direct placement of 
excised tissues (eg, 6-mm trephine- 
dises) on seeded-agar assay plates.*’ 
The trephine-dise approach nas the 
advantage of producing minimal trau- 
ma to the tissues during the assay 
procedure so that the amount of anti- 
biotic measured is likely to redect the 
concentration that is bioavailable in 
vivo. A major consideratiom is the 
development of an appropriate stan- 
dard curve. 

One method is to use filter-paper 
dises immersed in antibiotic solutions 


of known concertrations.** Recently, 
we examined the accuracy of such a 
standard curve for the assay of ocular 
tissue dises that had been exposed to 
gentamicin or dicloxacillin sodium 
monohydrate in vitro; using a radioac- 
tive assay for reference, we encoun- 
tered errors as great as 7096 when the 
standard curve for the bioassay was 
derived without correction from the 
filter-paper dises. However, when 
allowance was made for the difference 
in fluid content between the various 
tissues and filter-paper discs, a “cor- 
rected” bioassay was obtained that 
was generally within 20% of the radio- 
active assay value." The correction 
factor was based on the weight of the 
individual tissue specimen, the prede- 
termined average hydration fraction 
of the tissue, and the average amount 
of fluid imbibed by the paper dises. 

The purpose of the present studies 
was to extend our previous observa- 
tions by comparmg the trephine-dise 
bioassay and radioactive assay for 
tissues that were impregnated with 
antibiotic in vivo. In order to obviate 
the problem of variations in the 
concentration of antibiotic within a 
given tissue,'*'* and from animal to 
animal, we have developed a novel 
technique whereby the same specimen 
of tissue can be sequentially subjected 
first to bioassay and then to radioas- 
say. Three representative drugs were 
studied, penicillin G, cefamandole (a. 
new cephalosporin with an extended 
Gram-negative 5aeterial spectrum’), 
and gentamicin. 
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MATERIALS AND METHODS 
Antibiotics 


Penicillin G labeled with radioactive 
carbon ('*C) was obtained commercially; it 
had a specific activity of 136 uCi/mg and a 
bioactive potency of 980 ug/mg. Cefaman- 
dole nafate labeled with carbon 14 had a 
specific activity of 7.24 uCi/mg and a 
bioactive potency of 850 ug/neg. Gentami- 
cin "C had a specific activity of 0.83 uCi/ 
mg and a bioactive potency of 652 ug/mg. 
All three were provided as sterile pow- 
ders. è 


Radioassay of Antibiotics in Agar 


In order to assay each specimen by both 
biological and radioactive means, it was 
necessary to perform the bioassay first, 
then to measure the radioactivity that had 
diffused into the agar and that which 
remained on the tissue specimen. There- 
fore, we carried out preliminary studies to 
determine our ability to detect radioactive 
antibiotic in agar. Solutions of radioactive 
antibiotic (concentration range, 0.75 to 200 
pg/mL) dissolved in physiological saline 
were pipetted into wells that had been 
punched in Trypticase soy agar seeded 
with Bacillus subtilis; the agar-well meth- 
od was used in preference to the applica- 
tion of antibiotie on filter-paper dises 
because it would have been difficult to 
assay residual radioactivity on the latter. 

The plates were incubated at 37 °C for 
six or 18 hours. The zone of inhibition 
around each well was recorded. This zone, 
together with an additional rim of agar of 
5- or 7.5-mm width, was excised and melted 
in a calibrated test tube for one hour. 
(Preliminary studies suggested that heat- 
ing for shorter periods resulted in an inho- 
mogeneous mixture.) The volume of agar 
was measured. An aliquot (0.1 mL) was 
pipetted into scintillation vials containing 
2 mL of Protosol and was digested over- 
night at 55 °C. Ten milliliters of Liquifluor 
was added; after 24 hours of dark adapta- 
tion, the sample was counted. The amount 
of radioactivity recovered was expressed as 
a percentage of that placed in the well. 


In Vivo Studies 


Healthy pigmented (Dutch belted) rab- 
bits weighing approximately 2 kg were 
used to study all three antibioties. For 
reasons that will be discussed later, addi- 
tional studies with gentamicin were car- 
ried out in albino (New Zealand white) 
rabbits. The following mixtures were 
prepared in normal saline for subconjuncti- 
val injection: (1) 100 „Ci of radioactive 
penicillin G was dissolved in 1.5 mL of a 
solution of commercial antibiotic to yield 
20 mg of penicillin G per milliliter; (2) 74 
uCi of radioactive cefamandole was added 
to 1.5 mL of a solution of nonradioactive 
drug to produce 12.5 mg of cefamandole 
per milliliter; (8) gentamicin “C was 
dissolved in normal saline in a concentra- 


_ tion of 15.3 mg/mL without the addition of 


nonradioactive drug; this resulted in a 
concentration of 10 mg of bioactive 
gentamicin per milliliter. 

Bilateral subconjunctival (more precisely 
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sub-Tenon’s) injections containing 0.5 mL 
of antibiotic solution were administered at 
12 o'clock, 2 to 3 mm from the limbus. Five 
eyes were treated with penicillin G, four 
with cefamandole, and 12 with gentamicin 
(six pigmented and six albino). Animals 
were killed one hour later, the eyes were 
enucleated immediately, cleaned of adven- 
titial tissue, and rinsed in normal saline. 
For reasons of convenience, eyes from 
rabbits injected with penicillin G or cefa- 
mandole were frozen at —70 °C and 
assayed within 72 hours; those from 
animals given gentamicin were able to be 
assayed immediately. 

The following tissue samples were 
obtained: Three or four 6-mm discs were 
trephined from each cornea. The iris was 
divided into superior, inferior, temporal, 
and nasal quarters. For experiments with 
penicillin G and cefamandole, ten to twelve 
6-mm discs were trephined ‘rom the sclera 
with choroid-retina attached. The choroid- 
retina was then carefully removed from 
each scleral sample. For gentamicin, the 
sclera was divided into superior, inferior, 
nasal, and temporal quadrants with subse- 
quent removal of each attached quadrant 
of choroid-retina. A 6-mm dise was then 
trephined from each scleral quadrant. 

Tissues were rinsed in normal saline, 
gently blotted, weighed, and placed on 
Trypticase soy agar plates seeded with B 
subtilis. Iris and choroid-retina were 
spread out to a diameter of about 6 mm. 
For penicillin G and gentamicin, the 
concentration of agar used was 1.5%; for 
cefamandole, a more concentrated agar 
(2.5%) was used because the 1.5% concen- 
tration produced excessively large zones. 
Antibiotic standards were prepared by 
serial dilution of the injection mixtures in 
normal saline; the resultant solutions were 
absorbed onto filter-paper discs and plated 
in the usual manner. 

Assay plates were incubated at 37 °C for 
six hours. The zones of inhibition were 
measured and the bioassay concentration 
was determined. This vaue was then 
multiplied by the followimg correction 
faetor in order to determine the "corrected 
bioassay concentration" (micrograms per 
milliliter tissue fluid)'": 


Correction factor = weight of fluid on 
filter-paper disc (24.4 mg)/tissue 
weight [milligrams] x hydration fraction 


The following hydration fractions, deter- 
mined in a separate set of experiments, 
were used: cornea, 0.78; sclera, 0.75; iris, 
0.78; choroid-retina, 0.85. 

Immediately after the zcnes of inhibi- 
tion were measured, the tissue samples 
were placed in 1 mL of Protosol for over- 
night digestion at 55 °C. Ten milliliters of 
Liquifluor were added prior to counting. 
Quenching was corrected br the external 
channels ratio method. 

After removal of each tissue sample 
from the assay plate, a dise of agar was 
excised with a radius extending 5 mm 
beyond the zone of inhibition for penicillin 
G and cefamandole and 7.5 mm for 
gentamicin. The agar was treated as 
described in "Radioassay of Antibioties in 





Agar." The total concentration of drug in 
each tissue sample was calculated by 
adding the amount of drug remaining in 
the tissue to the quantity recovered from 
the agar and dividing this by the weight of 
tissue fluid. The aqueous and vitreous 
humor as well as serum specimens were 
also assayed for radioactive gentamicin in 
animals receiving this antibiotic. 


RESULTS 
Radioassay of Antibiotics in Agar 


For assay plates incubated for six 
hours, there was virtually complete 
recovery of penicillin G (2979) and 
substantial retrieval of cefamandole 
(>88%) over the whole range of 
concentrations studied when the agar 
sample included the zone of inhibition 
and an additional 5-mm radius. For 
gentamicin, 95% recovery occurred 
when the agar sample included the 
zone of inhibition plus 7.5 mm. In 
contrast, after 18 hours of incubation, 
only 50% of the drug could be recov- 
ered from such samples. Therefore, 
the plates were incubated for six 
hours for the in vivo experiments. 


In Vivo Studies 


A comparison of the results of the 
corrected trephine-disc bioassay and 
radioassay are shown in Table 1. The 
difference between the two values 
(bioassay-radioassay) was calculated 
for each specimen and expressed as a 
percentage of the radioassay result. 
Based on at least 12 specimens in each 
instance, mean discrepancies were 
then derived for the three antibiotics 
in the four ocular tissues. 

For animals receiving penicillin G, 
the mean percentage discrepancy be- 
tween the two assays in the four 
ocular tissues did not exceed 13% 
(Table 1); for all but iris, the disparity 
was less than 10%. Similarly, there 
was excellent agreement between the 
two assays for cefamandole; again, 
iris displayed the largest discrepancy 
(18%). The bioassay result exceeded 
the radioassay value about as often as 
the reverse occurred. 

The results with gentamicin in albi- 
no eyes showed an excellent correla- 
tion between the twe methods with a 
discrepancy <9% for all but cornea 
(12%). Similar findings were noted 
with cornea and sclera from pig- 
mented animals. However, in iris and 
choroid-retina from the pigmented 
rabbits, there was >88% underesti- 
mate by the bioassay compared with 
the radioactive assay. 

The mean concentrations of radio- 
active gentamicin in iris and choroid- 
retina of albino and pigmented rab- 
bits are shown in Table 2. Clearly, 
there are no significant differences 
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Table 1.—Mean Percent Discrepancy Between 
Bioassay and Radioactive Assay Values* 


Penicillin G, 
Pigmented 


T 3( 14) 


Tissue 
Cornea 


Gentamicin 
e 


Albino Pigmeated 
—12(+6) —14( +3) 


Cefamandole, 
Pigmented 


—1(+11) 


Sclera —9(+ 8) + 4(+5) —7( +7) +1(=4) 


Iris —13(+ 12) + 18(+6) —9( +6) >—88 


Choroic-retina —9(+6) 


—7(+8) + TE >—88 





i 
| *Discrepancy calculated as follows: [(bioassay — radioassay)/radioassay] x 100. Numbers in 
! 


Table 2.—Mean Levels (+ SE) 
of Radioactive Gentamicin* 


Albino Pigmented 


lris 
Superior 
Temporal 


Inferior 


Choroid-retira 


Superior 300 + 35 298 + 45 
259 + 38 
154 + 32 


142 + 47 


184 + 30 
106 + 20 


Temporal 
Inferior 


*In iris and choroid-retina following bilateral 
subconjunctival injection (micrograms per milli- 
liter of tissue fluid). 


between the two strains in the concen- 
trations of radioactive drug in these 
sites. This indicates that the discrep- 
ancy noted above is due to binding (or 
conceivably, mactivation) of gentami- 
cin by the choroid-retina and iris of 
pigmented animals. 


‘COMMENT 


A prerequisite for the performance 
of reliable studies of the penetration 
of antimicrobial agents into tissues 
and fluids is the availability of a reli- 
able assay system. Radioactive and 
biological assays have been widely 
used for this purpose, but there have 
been very few direct comparisons of 
the results afforded by the two meth- 
ods. In one study, penicillin G or dihy- 
drostreptemyein was administered to 
albino rabbit. and the concentration 
of antibiotc in ocular tissues and 
fluids was determined by techniques 
similar te these used in the present 
investigation discrepancies between 
the results cf radioactive and bioassay 
were as great as four- to eightfold in 
certain instarces, primarily with peni- 
cillin G. In another set of experiments, 
a dises of cornea, sclera, and iris from 

albino rabbits were immersed over- 
night at 4 °C in radioactive dicloxacil- 
lin or gentamicin; half of the samples 
were then subjected to radioassay and 
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parentheses ere standarc errors. Each result is the mean of 12 to 60 values. 


the other half to "corrected" bioas- 
say." While the results of tae two 
methods were within 20% in the 
majority of instances, there were 
mean divergences as great as =0% for 
sclera. There was also evidence of 
pronounced binding of antibiotic to 
ocular tissues in that study most 
prominently between gentamiein and 
iris; choroid-retina was not exam- 
ined. 

The present investigation presents 
a novel method whereby the same 
piece of tissue can be subjected 5oth to 
trephine-dise bioassay and to radioac- 
tive assay. This capability is particu- 
larly useful because it permits one to 
circumvent the problem of variations 
in concentration from eye to eve, and 
from region to region within x given 
tissue of a single eye.'*'* It depends on 
the facet that a standard aga--diffu- 
sion bioassay is performed following 
which the specimen of tissue snd the 
surrounding agar can be analyzed for 
radioactivity. In order to insu-e that 
most of the radioactivity was recov- 
ered, we found it necessary to read the 
bioassay at six hours rather tham at 18 
hours; this was readily accomolished 
because the zones were distinct at that 
time. Most of the radioactivity in the 
agar could be retrieved in a disc 
extending 5 to 7.5 mm beyend the 
zone of inhibition of  bzeterial 
growth. 

In our previous study, tissues were 
impregnated with antibiotic bz over- 
night immersion in vitro while the 
present investigation involved admin- 
istration of drug in vivo. As a result, 
the tissue weights and the hydration 
fraction varied between the tw» stud- 
ies. Although the resultant correction 
factors for the bioassay differed, their 
calculation posed no problem. 

The results of this study indieate an 
excellent correspondence between ra- 
dioassay and corrected bioassay val- 
ues for penicillin G, cefamandde, and 
gentamicin in cornea, sclera, iris, and 
choroid-retina. The only exception 
was a striking underreading by bioas- 
say of the amounts of gentamicin 


present in iris and choroid-retina of 
pigmented rabbits. When the studies 
with this drug were repeated in albino 
rabbits, the discrepancy was no longer 
evident. Moreover, the total quantity 
of radioactive gentamicin detected in 
iris and choroid-retina did not differ 
between the strains of rabbits. Since 
this antibiotic is highly stable and is 
not metablized in vivo, the most like- 
ly explanation of the discrepancy is 
that gentàmicin is tightly bound by 
pigmented iris ard choroid-retina. 

Recently, we contpared the results 
of radioassay anc bioassay for ocular 
tissues that had been digested by 
means of collagenase following sub- 
conjunctival administration of penicil- 
lin G, cefamandole, or gentamicin." 
There was excellent agreement be- 
tween the two assay methods for most 
tissues of both albino and pigmented 
rabbits; however, there was a striking 
(>60%) underestimate of the amounts 
of gentamicin detected in the iris and 
choroid-retina of pigmented animals. 
In a separate study, there was no 
evidence of binding by ocular tissues 
of albino animals treated with dihy- 
drostreptomycin.* These observations, 
together with the results of the pres- 
ent investigation and of uptake exper- 
iments conductec in vitro," suggest 
that gentamicin is irreversibly bound 
by pigmented ocular tissues. Although 
the basis of the phenomenon is not 
understood, there is evidence of a 
physicochemical mteraction between 
aminoglycosides such as gentamicin 
and melanin pigment. 

In the present investigation, we 
were not able to cemonstrate the 50% 
reduction in bioactivity with penicillin 
G in iris that was noted previously." 
The reason for this difference is not 
clear, but may relate to the use of 
collagenase digestion in the previous 
study. 

Despite these exceptions, the re- 
sults of this and other investigations 
suggest that both radioactive and 
biological assays for antibioties can be 
made sufficiently accurate for most 
purposes. Clearly, the latter offer 
benefits in terms of availability of 
materials and equipment although 
they are somewhat less sensitive and 
accurate than radioassays. More im- 
portant, however, this study and a 
previous one" provide evidence that 
the two kinds of assays may be used in 
a complementary fashion. Thus, the 
bioassay generally detects only free 
bioactive drug; in contrast, the ra- 
dioassay measures both free drug and . 
that which is bound to tissue compo- 
nents as well as antibioticgthat has 
been rendered inactive by metabolism 
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or degradation. Binding of drugs to 
oeular tissues and fluids is well recog- 
nized'** but has barely been explored 
with regard to antibiotics. By the use 
of a combined technique such as that 
described in the present article, or the 
combination of collagenase-digestion 
bioassay and radioactive assay re- 
ported elsewhere," it is possible to 
gain insight into the existence and 
extent of antibiotic binding by ocular 
tissues and fluids. The therapeutic 
and toxicological implications of such 
binding will await further elucida- 
tion. 
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Based on our experience with the 
trephine-dise and collagenase-diges- 
tion" methods of bioassay, it is our 
impression that the two approaches 
have a similar degree of accuracy. The 
trephine-disc technique has advan- 
tages in that it involves minimal 
disruption of tissues and no dilution of 
the antibiotic. However, the collagen- 
ase-digestion method permits the 
sample to be frozen and reassayed if 
this is desired. Thus, the choice 
between these two methods will 
depend on the circumstances of the 
particular experiment. 
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Ophthalmology and Philately: I. Oph- 
thalmologists 
von Arlt (1812-1887).—He was the third 
professor and chairman of the Depart- 
ment of Ophthalmology at the Univer- 
sity of Vienna, after Beer and Anton 
von Rosas. 

He got his MD degree in 1839 from 
the University of Prague and worked 
then with Johann Nepomuk Fischer, a 
pupil 
influenced by the pathologist, Roki- 
tanski, who introduced modern pa- 
thology at the University of Vienna. 
Von Arlt wrote a three-volume text- 
book of ophthalmology and worked 
especially on myopia. 

In 1856 he became professor in 
Vienna. He had previously become 
chairman at the University of Prague. 
He was associated by friendship with 


on Stamps.—Ferdinand 


of Beer. He was greatly 


Albrecht von Graefe and Donders. 
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Von Arlt was one of the leading 
figures of the Viennese school. He 
introduced Albrecht von Graefe into 
ophthalmology and von Graefe him- 
self wrote: "Without Arlt I would 
probably never have returned as 
ophthalmologist to Berlin." 

Von Arlt wrote the first surgical 
textbook for ophthalmology in 1874, 
and for 21 years he conducted courses 
and instructions in ophthalmic sur- 
gery. His students became professors 
not only in Austria but also in Germa- 
ny (Heidelberg and Leipzig), Rome, 
Budapest, Krakow, and other places. 

After von Arlt’s death, a second 
university eye clinic was established 
in Vienna. His immediate successor 
was Stellwag von Carion, while the 
second eye clinic had as its first chair- 
man, Eduard von Jaeger. 


FREDERICK C. BLopi, MD 


Drug Bioassay— Young et al 
a 





Combined Amphotericin B and Rifampin Treatment of 


Experimental Candida albicans Keratitis 


George A. S:ern, MD; Masao Okumoto, MA; Gilbert Smolin, MD 


è |n a model of experimental Candida 
albicans ke-atitis in rabbits, treatment 
with a combination o! amphotericin B and 
rifampin was compared with treatment 
with amphotericin B alone. Both modes of 
therapy substantially reduced the number 
of organisms in the cornea below the 
number ir untreated control corneas. In 
the group treated with combined therapy, 
there were significantly fewer organisms 
in the cornea after three days of therapy 
than in the graup treated with amphoteri- 
cin B alone. The results of this study 
indicate that tae treatment of C albicans 
keratitis ir reboits with combined ampho- 
tericin B and rifampir is more effective 
than treatment with amphotericin B 
alone. 

(Arch Ophthalmol 91:721-722, 1979) 


Recent investigaticns'? have shown 
that the «ombination of ampho- 
tericin B anc rifampin is synergistic 
against 90% of strains of Candida 
albicans and other Candida species. 
In vivo, this combination has been 
more effective in tae treatment of 
murine histoplasmesis and blastomy- 
cosis thar treatment with either drug 
alone,‘ and nne human case, Candi- 
da endophtaslmitis was treated suc- 
cessfully with the combined drugs.’ 
To our knowledge, the treatment of 
fungal keretitis with combined am- 
photericin 3 and rifampin has not 
been repertee. In the present study 
we compared the rifampin-amphoteri- 
cin B combmation with amphotericin 
B alone in the treatment of C albicans 
keratitis in the rabb-t. 
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MATERIALS AND METHODS 


The experimental animals were 24 New 
Zealand white rabbits of both sexes that 
weighed 2 to 3 kg each. The anterior 
segments of all eyes were normal when 
examined at the start of the study. 

All rabbits were pretreated with corti- 
costeroids to potentiate the infection.’ 
Three days before inoculating the eyes 
with fungus, and again on the day of 
inoculation, both eyes of all rabbits were 
injected subconjunctivally with 0@ mL of 
triamcinolone acetonide in a concentration 
of 40 mg/mL. After topical administration 
of 0.5% proparacaine anesthesia, both 
corneas of all animals were inoculated with 
C albicans from a culture that was grown 
for 48 hours on Sabouraud's dextrose agar. 
The inoculations were performed by mak- 
ing multiple cross-hatched scratches on the 
anterior part of the stroma with a toothed 
chalazion curette filled with the organisms. 
In vitro, the combination of ampéotericin 
B and rifampin had had a synergistic 
effect on this strain of C albicans when it 
was tested by two different methods.' 

The animals were examined 24 hours 
after the inoculation, scored from 1-- to 
5+ by a method previously described, and 
divided into three groups; each group had 
lesions in the same range of severity as the 
other groups. Both eyes of the animals in 
group 1 (ten rabbits) were treated topically 
four times a day with two drops of 0.5% 
amphotericin B, and once a day with 
subconjunctival injections of 15 mg of 
rifampin dissolved in 0.5 mL of dimethyl 
sulfoxide (DMSO). Both eyes of the 
animals in group 2 (ten rabbits) were 
treated with the same frequency and the 
same concentration of topically applied 
amphotericin B as those used in group 1, 
but with daily subconjunctival injeetions of 
0.5 mL of DMSO only. The eyes of the 
animals in group 3 (four rabbits) served as 
untreated controls and were given topical 
normal saline solution four times asday and 
subeonjunctival injections of 0.5 mL of 
DMSO once a day. 

The animals were treated in this way for 
three days and on the fourth day they were 
killed. The corneas were sterilely excised 
and ground in a mortar. The cornea! grind- 
ings were diluted to a volume of 2 mL with 
normal saline solution, and 0.1 mL of this 
suspension was spread evenly over plates 
containing Sabouraud's dextrose agar. The 
plates were incubated at 25 °C for 72 hours. 
The colonies were then counted and the 
number was multiplied by a facter of 20. 


This product was considered the final count 
and was expressed as the number of orga- 
nisms per cornea. 

The counts were averaged both as real 
numbers and as logarithms. (The mean of 
logarithms is a geometric rather than an 
arithmetic mean and it tends to minimize 
the effect of occasional extreme values.) 
The mean counts of each group were 
compared statistically by the Student's t 
test. 


RESULTS 


After 24 hours, corneal lesions that 
were scored between 2+ and 3+ had 
developed in all animals (Figure). The 
differences in the mean scores for 
each group (2.55 in group 1, 2.65 in 
group 2, and 2.50 in group 3) were not 
statistically significant. One rabbit in 
group 1 died during the experiment. 
The culture of material from one eye 
in group 2 was overgrown by a 
contaminating organism. Therefore, 
the results were the mean scores of 18 
eyes in group 1, 19 eyes in group 2, and 
eight eyes in group 3. 

The results of the organism counts 
are shown in the Table. All eyes in the 
control group had greater than 30,000 
organisms per cornea. In the group 
treated with amphotericin B and 
rifampin, there were 931 + 1,498 or- 
ganisms per cornea (mean + SD); in 
the group treated with amphotericin 
B alone, there were 4,627 + 6,502 
organisms per cornea. Both treatment 
groups were significantly better than 
the controls (P < .0005); the group 
treated with amphotericin B and 


Rabbit eye 24 hours after inoculation with 
Candida albicans; keratitis graded 3+. 
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Organisms per Cornea in Rabbits With Candida Keratitis After Treatment 
With Amphotericin B and Rifampin 


Treatment 
Amphotericin B and 
rifampin 
`- (group 1) 
Amphotericin 
B and 
DMSOT 


(group 2) 
Saline solution 
and DMSO 

(group 3) ° 


30,000 + 0 
Statistical significance 
Group 1 vs 
group 3 
Group 2 vs 
group 3 
Group 1 vs 
group 2 


P < .0005 
P < .0005 


P< .05 


*Mean + SD. 
1DMSO = dimethyl sulfoxide. 


rifampin had significantly fewer or- 
ganisms than the group treated with 
amphotericin B alone (P — .05). The 
results of the statistical calculations 
were the same whether the organism 
counts were evaluated as real num- 
bers or as logarithms. 


COMMENT 


Amphotericin B, a polyene antifun- 
gal agent, aets by binding to sterols, 
principally ergosterol, in the fungal 
cell membrane.* This interaction al- 
ters the permeability of the mem- 
brane and allows various extracellular 
substances to enter the cell" Rifam- 
pin, which is a semisynthetic antibiot- 
ic with a broad spectrum of activity 
against some DNA viruses, chlamyd- 
iae, Gram-positive and Gram-nega- 
tive bacteria, and mycobacteria, is 
ordinarily ineffective against fungi. 
However, when it is used in combina- 
tion with amphotericin B, the effect of 
the amphotericin B on membrane 
permeability allows rifampin to enter 
the fungal cell where the rifampin 
then acts to inhibit RNA synthesis," 
either inhibiting the replication of the 
organism or killing it. This mecha- 
nism accounts for the synergistic 
effect of these two drugs on a wide 
range of fungal species. 

Candida albicans is the pathogen 
that is most commonly isolated from 
fungal corneal ulcers at the Proctor 
Foundation." Since we could produce 
with this organism a highly reproduc- 
ible experimental keratitis, and since 
the number of organisms in the 
cornea could easily be calculated, we 
chose it for this study. The results 
supported earlier findings'^ that am- 
photericin B and rifampin in vitro 
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were synergistic in their effect on C 
albicans. Although amphotericin B by 
itself is highly effective against C 
albicans, the combination with rifam- 
pin was clearly superior to amphoteri- 
cin B alone in reducing the number of 
infecting organisms. 

There are several advantages to the 
use of this synergistic combination. In 
high concentrations, amphoteriein B 
is extremely irritating and toxic to the 
cornea epithelium; combined therapy 
would allow the use of ower concen- 
trations, which are better tolerated." 
A more rapid elimination of the 
fungus, as was accomp ished in this 
study, would shorten the treatment 
period necessary to cure the infection. 
Since the majority of fungal corneal 
ulcers occur in patients whose nonspe- 
cific and cell-mediated defenses have 
been suppressed by corticosteroids," 
the enhanced fungicidal action of the 
rifampin-amphotericin B combination 
should contribute substantially to the 
cure of the infection. 

Since rifampin is highly insoluble in 
water, it was dissolved in DMSO for 
use in this study. The subconjunctival 
injections of rifampin dissolved in 
DMSO were extremely irritating to 
the conjunctiva and would not seem to 
be a practical method for administer- 
ing rifampin to humans. Rifampin in 
various ointment vehicles, which has 
been found to penetrate the eye well 
and without apparent toxicity,’ has 
been used in humans for the long- 
term treatment of chlamydial infec- 
tions with no serious adverse ef- 
fects.''^ Therefore, the use of low 
concentrations of amphotericin B in 
combination with rifampin ointment 
would be a well-tolerated and effec- 


tive form of therapy for Candida 
keratitis in humans. 


This study was supported in part by Public 
Health Service research grant EY-01121 and 
EY-01597 from the National Institutes of Health. 
Dr Stern was a fellow of the Heed Ophthalmic 
Foundation during the period of the study. 

Statistical analysis was done by Catherine 
Lyons, Francis I. Proctor Foundation, University 
of California, San Francisco. 


Nonproprietary Names and 
Trademarks of Drugs 


Amphotericin B—F'ungizone. 

Rifampin—Rifadin, Rimactane. 

Triamcinolone acetonide—Aristocort§ A, 
Aristoderm, Aristogel, Kenalog, Trama- 
cin, Vetalog Cream. 
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Ocular Effects in Normal Rabbits of 
Topically Applied Labetalol 


A Combined a- and -Adrenergic Antagonist 





David L. Murray; Steven M. Podos, MD; Chau-po Wei, MD, PhD; Irving H. Leopold, MD, DSc 


è The ocular effects in rabbits of topi- 
cally applied labetalol hydrochloride, a 
new a- and f-adrenergic receptor block- 
ing agent, were studied. A dose-related 
reduction in intraocular pressure (IOP) 
followed treatment with 0.01% to 1% solu- 
tions. Labetalel at a 1% concentration had 
no effect on pupil diameter. The same 
dose blocked an increase in IOP after 
water loadinc but did not significantly 
alter the coefficient of aqueous outflow 
facility. Mydriasis induced by phenyleph- 
rine hydrochleride was competitively in- 
hibited. 

(Arch Ophthalmol 723-726, 1979) 


[ abetalo! hydrochloride is currently 

being evaluated in England for 
use in the treatment of systemic 
hypertensicn*~’ It is a unique f- 
adrenergic bocking agent that dis- 
plays important a-adrenergic blocking 
actions as well.* 8- Blocking agents are 
of interest for the treatment of glau- 
coma because they have been shown to 
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have a significant effect in lowering 
intraocular pressure (IOP)*" a- 
Adrenergic blockade is known to have 
a favorable effect on IOP of eyes with 
angle-closure glaucoma'*'* but to be 
ineffective in open-angle glaucoma.” 
An agent with both a- and f-blocking 
ability is thus potentially useful in a 
wide range of patients with glauco- 
ma. 

The present study was undertaken 
to determine the response of the 
normal experimental animal eye to 
applications of a single drop. After 
evaluation of the tolerance of ocular 
tissues for various concentrations of 
this agent, its effects on IOP, pupil 
size, and facility of aqueous outflow 
were examined in normal albino 
rabbits. a-Adrenergic blocking activi- 
ty was examined through the effects 
on mydriasis induced by phenyleph- 
rine hydrochloride. 


MATERIALS AND METHODS 
Test Solutions 


Test solutions were freshly prepared 
from pure labetalol hydrochloride. The 
compound was dissolved either in 0.9% 
normal saline solution at 70 °C or in water 
at room temperature. 


Ocular Irritation Studies 


The left eyes of six female albino New 
Zealand rabbits weighing 3 to 4 kg were 
treated with 50 uL of 1% labetalol hydro- 
chloride (in normal saline solution) by 
application into the lower cul-de-sac. The 


lids were held shut for ten seconds, then 
the eyes were examined immediately. The 
eyes were also examined by slit lamp at 5, 
10, 20, 30, and 60 minutes and at hourly 
intervals thereafter up to eight hours after 
treatment. Injection of the conjunctival 
vessels, chemosis, and discharge were 
noted, if present. 

The procedure was repeated ten days 
later with the same group of rabbits with a 
3% solution of labetalol (in water). The test 
animals were examined 5, 15, 30, and 60 
minutes and 2, 3, and 20 hours after treat- 
ment. 


Effects of Labetalol on IOP 


The effects of topically applied labetalol 
on the IOP of normal female albino rabbits 
were determined for concentrations rang- 
ing from 0.001% te 1%. Ocular pressures 
were measured before treatment and at 
regular intervals afterward with a pneu- 
matic tonometer equipped with a floating 
sensor tip (Alcon PTG) that was calibrated 
manometrically by the open stopcock meth- 
od. Measurements were made on awake 
rabbits after the application of 50 uL of 
0.05% proparacaine hydrochloride to the 
cornea. 

Test solutions were applied to the cul- 
de-sac of one eye of each rabbit with an 
automatic 50-uL pipet. The other eye was 
similarly treated with diluent. Selection of 
the treatment eye for each rabbit was 
randomized and animals were always 
treated at approximately the same time of 
day. 

Rabbits used in these studies were not all 
from the same source. The results are 
reported separately for a significant vari- 
ance in the responses to a given dose. 
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Mean Intraocular Pressure + 


Treatment Pretreatment 0.5 hr 2 hr 
196 Labetalol 0+0. 20.0 + 0.67 0+0. 18.0 + 0.41 
Diluent + 0. .0 + 0. : A 22.0 + 0.4 
196 Labetolol 0 + 0. 4 ; 12.5 + 0.7|| 
Diluent 16.0 + 0.6 Mere. : : 16.0 + 0.6 


0.1% Labetalol 19.5 + 1.6 ie, ` i 17.5 + 1.8]| 
Diluent 0 + 1. Mic 5 + 2. 20.5 + 2.0 


0.1% Labetalol 9 te: B ey 0 + 1.0] 19.0 + 0.6§ 


Diluent 25.0 + 0.9 22.0 + 1.1 
0.03% Labetalol 24.0 + 1.3 
Diluent 


0.0196 Labetalol D. x 6 18.5 + 0.7|| 


Diluent 
0.00196 Labetalol 23.0 + 0.7 te, 
Diluent 23.0 + 0.5 es ] J 24.4 + 0.7 


SE, mm Hg* 


3 hr 
20.0 + 0.57 
23.0 + 0.5 
12.0 + 0.41 
16.0 + 0.4 


21.0 + 0.6] 





ROIS + PSP 


20.0 + 0.57 


12.0 + 0.43 


22.0 + 0.7 
23.0 + 1.3 


23.0 + 1.1 


*The significance of the difference between eyes treated with labetalol and diluent, as determined by the paired t test, is represented by the following 


symbols: P < .001, +; P < .005, t; P < 01, & P< .02, ||. 


Table 2.—Effect of 196 Labetalol Given One Hour Before Water Loading 
on Intraocular Pressure (Mean + SE, mm Hg) of Ten Rabbits 


Time After Water Loading, min? 
f M M M M — M 


Treatment Baseline 30 60 
196 Labetalol 23.5 + 0.3 21.9 + 0.6* 19.2 + 0.5* 19.2 + 0.9* 19.6 + 0.9* 
Diluent 23.5 + 0.2 275+08 24.4 + 0.8 24.8 + 0.7 





*The significant difference between eyes treated with labetalol and diluent, as determined by the 
paired t test, is P < .001. 
Water loading consisted of 25 mL given intravenously. 


Table 3.—Pupillary Response of Normal Rabbits to 196 Labetalol* 


Pupil Diameter, mm 


Pre- 
Eye treatment 0.5 hr 


Mean + SD T 55-05 567108 59-04 
(n = 6) C 5.4107 55:07 59208 


Mean differ- 
ence 


+ SD TC 02+06 00+06 00+06 


1 hr 


*T indicates treated eyes and C indicates control eyes. 


Table 4.—Effect of 196 Labetalol on Outflow Facility in Eight Rabbits* 


Mean IOP + SE, mm Hg Mean C + SE, uL/min/mm Hg 
























2 hr 
0.24 + 0.02 
0.23 + 0.02 


' 0 min 2 hr 0 min 
19.3 + 0.9 11.3 + 0.91 0.22 + 0.03 
19.0 + 0.8 19.2 + 0.9 0.19 + 0.02 


Treatment 
196 Labetalol 
Diluent 

























*|OP indicates intraocular pressure and C indicates outflow facility. 
TThe significant difference between eyes treated with labetalol and diluent, as determined by the 
paired t test, is P — .001. 


2 hr 


58-006 60-09 65+0.3 
5.9-0.5 612+05 6.4 —- 0.5 


—0.1 + 0.5 0.02 0.6 0.2 + 0.3 





Table 5.—Inhibition of Phenylephrine-Induced Mydriasis by Labetalol 


Increase in Pupil Diameter, 96 


Phenylephrine 


COO 96 comro, 
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Effects of Labetalol on IOP 
Elevated by Water Loading 


Baseline IOPs were measured in ten 
rabbits. One eye of each rabbit was treated 
with 100 uL (2 drops) of 1% labetalol 
hydrochloride (in water) and the fellow eye 
with 100 mL (2 drops) of diluent. One hour 
later, 25 mL of 5% dextrose in water was 
injected into the central ear vein of each 
animal. Intraocular pressure was measured 
15, 30, 60, and 120 minutes after the water 
loading. 


Pupillary Response to 
Labetalol 


Change: in pupil diameter after topical 
treatment with labetalol were assessed in 
normal albino rabbits. Pupil diameters 
were determined by photographing each 
eye with high-contrast black and white 
film and measuring the diameter of the 
film image of the pupil. The actual diame- 
ter was caleulated by dividing the image 
size by the magnifieation ratio. Photo- 
graphs were made with a 35-mm single 
lens reflex camera fitted with an 85-mm 
focal length lens with 68 mm of extension 
and illuminated by an electronic flash 
mounted on the camera. High-contrast 
copy film (Kodak 5069) developed in D-19 
developer was used. Pupil images were 
measured with a 6X magnifying reticle 
comparator having a millimeter scale. 

Each of six rabbits were treated in one 
eye with 50 uL (1 drop) of 1% labetalol 
hydrochloride and photographs were made 
0.5, 1, 2, 3, 4, 5, and 6 hours after dosing. 


Measurement of Outflow Facility 
Baseline tonographs of eight rabbits 


 . were made with pneumatic tonography 


unit (Aleon EDT-103) The following day 
one eye of each rabbit was treated with 100 
uL (2 drops) of 1% labetalol hydrochloride 
and the fellow eye was treated with an 
equal volume of diluent. Tonographic 
measurements were recorded two hours 
later. 


Inhibition of 
Phenylephrine-Induced Mydriasis 


Six female albino rabbits were tested. 
After photography of all eyes for pupillom- 
etry, one eve of each animal was treated 
with 50 uL of 1% labetalol hydrochloride. 
One-half hour later, 50 uL of a phenyleph- 
rine hydrochlcride solution was applied to 
the corneas of both eres of each animal. 
The response to 3%, 5%, and 10% phenyl- 
ephrine was evaluated on three different 
days with the same group of rabbits. Pupil 
diameters were determined 0.5, 1, 2, and 3 
hours after phenylephrine treatment. 


Statistical Evaluation 


The IOP response to treatment with 
labetalol wa: evaluated by paired t tests of 
the means c? the treated and control eyes 
at given time points. 


RESULTS 
Ocular Irritation Findings 


Topical treatment of rabbit eyes 
with 1% labetalol did not cause notice- 
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able irritation in six normal albino 
rabbits. Only slight injection of the 
conjunctival vessels was seen in any of 
the rabbits. They did not shew signs 
of discomfort with this concentration. 
Corneas remained clear and showed 
no staining with fluorescein. 

In contrast, topical treatment with 
a 3% solution caused considerable 
discomfort and irritation in the same 
six rabbits. Hyperemia and discharge 
were seen in all rabbits within five 
minutes after treatment. This pro- 
gressed to include congestion of iris 
vessels and chemosis by 30 minutes. 
Maximum irritation occurred one to 
two hours after treatment and was 
followed by gradual recovery. All eyes 
appeared normal and showed no 
corneal staining after 20 hours. 


Effects on IOP 


Labetalol lowered the JOP of 
normal rabbits in a dose-related man- 
ner. Time courses of the pressure 
response to concentrations ranging 
from 0.001% to 1% are shown m Table 
1. The response to the 1% concentra- 
tion showed a rapid onset—ene-half 
hour or less—and a significant 
(P < .001, group A in Table :) effect 
that lasted at least six hours. The 
responses by two different popula- 
tions (designated A and B in Table 1) 
to 1% labetalol show a maximum 
effect at one hour, followed by a grad- 
ual recovery. Significant differences 
of 45 mm (P< .005) to 6 mm 
(P< .001) were recorded one hour 
after treatment with 1% labetalol. 

Treatment with 0.1% labetalol re- 
sulted in significant differences 1, 2, 
3, and 4 hours after treatment, with 
maximum differences at one hour. 
The 0.03% solution failed to cause a 
significant hypotensive response; 
however, a significant (P — .62) dif- 
ference was seen one and two hours 
after treatment with 0.01% labetalol. 
The response to 0.001% labetalol was 
not significant. 


Effects of Labetalol on 
IOP After Water Loading 


Pretreatment with 1% labetalol one 
hour before water loading resuited in 
very significant differences between 
the mean IOPs of the treated and 
control eyes of ten rabbits at all post- 
treatment time points (P < .061, Ta- 
ble 2). Eyes treated with diluent 
showed a rapid elevation of IOP that 
amounted to 4 mm Hg at 15 minutes, 
then a fall for the remainder of the 
study to a level approximately 1 mm 
Hg greater than the baseline value. A 
maximum difference in mean IOP of 


5.6 mm Hg was recorded 60 minutes 
after water loading. 


Pupillary Response 


Labetalol at a concentration of 1% 
had no significant effect on pupil size 
in albino rabbits when treated eyes 
were compared to untreated eyes. The 
mean pupib diameters of treated and 
control eyes, as well as the mean 
differences are shown in Table 3. At 
all time points the mean difference 
was equal to'or less than the pretreat- 
ment difference. 


Eftect on 
Aqueous Outflow Facility 


While treatment with 1% labetalol 
resulted in a highly significant de- 
crease (P — .001) in the mean IOP of 
eight rabbits at two hours, there was 
no change in the coefficient of aque- 
ous outflow facility (Table 4). The 
mean decrease in IOP of eyes treated 
with labetalol was 8 mm Hg, com- 
pared with a mean increase of 0.2 mm 
Hg in control eyes. The mean outflow 
faeility of eyes treated with labetalol 
was 0.22 uL/min/mm Hg before treat- 
ment and 0.24 uL/min/mm Hg two 
hours after treatment. Eyes treated 
with diluent showed a change from 
0.99 to 0.23 uL;min/mm Hg. The 
difference was not statistically signif- 
icant in either case (P > .1). 


Inhibition of 
Phenylephrine-Induced Mydriasis 


Pretreatment cf rabbit eyes with 
1% labetalol competitively antago- 
nized phenylephrine-induced mydria- 
sis. The dose-dependent relationship 
is shown in Table 5. With the dose of 
the antagonist (labetalol) held con- 
stant, increasing doses of the agonist 
(phenylephrine) caused a greater re- 
sponse and a lower percent inhibi- 
tion. 


COMMENT 


The topical application of solutions 
of labetalol to normal albino rabbit 
eyes lowered IOF in a dose-related 
manner. Pupil size was unaffected by 
solutions containing up to 1% labeta- 
lol, although phenylephrine-induced 
mydriasis was competitively inhib- 
ited. Ocular hypertension after water 
loading was blocked by labetalol, but 
in a separate experiment aqueous 
outiow facility was unaffected. 

Toxicity studies in mice, rats, rab- 
bits, and dogs, and reproductive stud- 
ies in rabbits anc rats support the 
view that labetalol has little toxic 
potential." Detailed ophthalmological 
and histological studies were also 
carried out in these animals. No 
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changes indicative of ocular toxic 
reactions were observed. Rabbits 
treated daily with 1% labetalol for one 
week showed no gross toxic effects on 
slit-lamp examination and fluorescein 
staining. In reproductive studies no 
effects were observed in the devel- 
oping rat or rabbit eye that could be 
the consequence of placental transfer 
of labetalol or its metabolites." Radio- 
active labetalol, but not ifs metabo- 
lites, was bound to the melanin 
pigment of the eye.'* This binding was 
reversible. Saturation by labetalol of 
ocular melanin in dogs and cats was 
not observed after extended dosing." 

A single topical application of 50 uL 
of a 1% solution of labetalol hydrochlo- 
ride to rabbit eyes results in a fall in 
IOP within 30 minutes. A maximum 
drop of 25% to 30% is attained after 
one to two hours, followed by a return 
to control values by eight hours. This 


response is not significantly altered - 


by water loading. While the IOP is 
elevated by this procedure, the differ- 
ence between treated and control eyes 
does not differ greatly from that seen 
with normal rabbits. Tonographic 
studies tend to indicate that the IOP 
decrease is not mediated through an 
increase in facility of aqueous out- 
flow. However, more precise measure- 
ments are necessary before a definite 
conclusion can be drawn. 

At present, the mechanism of action 
in the eye of labetalol, as well as other 
adrenergic antagonists, remains ob- 
scure. While the drug shows specific a- 
and f-adrenergic blocking activity in 
vitro and in vivo, the f-adrenergic 
blocking activity predominates." La- 
betalol has little effect on the 
systemic pressor response to norepi- 


726 Arch Ophthalmol—Vol 97, April 1979 





nephrine, while it competitively blocks 
the response to phenylephrine. It has 
been suggested that labetalol blocks a 
cocaine-sensitive inactivation mecha- 
nism for norepinephrine." Thus, the 
a-adrenergic blocking effect is coun- 
teracted by an increase in norepineph- 
rine at receptor sites. It does not seem 
to possess intrinsic sympathomimetic 
activity at cardiac B-adrenergic recep- 
tors, but blocks both cardiac (f,) and 
vascular (8.), as well as tracheal 
adrenergic, receptors. 

Epinephrine, with combined a- and 
B-adrenergic agonist activity, enjoys 
wide clinical acceptance in the treat- 
ment of open-angle glaucoma, but its 
use is limited by pronounced side 
effects.^^" It seems that labetalol, 
with a combined a- and f-antagonist 
activity, is also capable of eliciting a 
reduction in IOP, although the mecha- 
nism is still unclear. 


This investigation was supported in part by 
Public Health Service grant EY 01661 from the 
National Eye Institute, National Institutes of 
Health, to Dr Podos. 
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hydrochloride. 


References 


1. Edwards RC, Raftery EB: Hemodynamic 
effects of long-term oral labetalol. Br J Clin 
Pharmacol Suppl 3:133-136, 1976. 

2. Frick MH, Porsti P: Combined alpha- and 
beta-adrenoceptor blockade with labetalol in 
hypertension. Br Med J 1:1046-1048, 1976. 

3. Koch G: Hemodynamic effects of combined 
a- and fi-adrenoceptor blockade after intravenous 
labetalol in hypertensive patients at rest and 
during exercise. Br J Clin Pharmacol Suppl 
3:725-728, 1976. 

4. Mehta J, Cohn JN: Hemodynamic effects of 
labetalol, an alpha and beta acrenergic blocking 
agent, in hypertensive subjects. Circulation 


55:370-375, 1977. 

5. Prichard BNC, Boakes AJ: Labetalol in 
long-term treatment of hypertension. Br J Clin 
Pharmacol Suppl 3:143-150, 1976. 

6. Pugsley D, Armstrong B, Nassim M, et al: 
Combined a- and f-adrenoreceptor blockade in 
hypertension: A controlled trial of labetalol 
(AH5158) compared with propranolol and place- 
bo. Clin Sci Mol Med 51(suppl):501-503, 1976. 

7. Richards DA, Woodings EP, Stephens MDB, 
et al: The effects of oral AH5158: A combined a- 
and f-adrenoceptor antagonist in healthy volun- 
teers. Br J Clin Pharmacol 1:505-510, 1974. 

8. Farmer JB, Kennedy I, Levy GP, et al: 
Pharmacology of AH5158, a drug which blocks 
both a- and f-adrenoreceptors. Br J Pharmacol 
45:660-675, 1972. 

9. Bonomi L, Steindler P: Effect of pindolol on 
intraocular pressure. Br J Ophthalmol 59:301-303, 
1975. 

10. Elliot MJ, Cullen PM, Phillips CI: Ocular 
hypotensive effect of atenolol (Tenormin, I.C.I.). 
Br J Ophthalmol 59:296-300, 1975. 

11. Katz IM, Hubbard WA, Getson AJ, et al: 
Intraocular pressure decrease in normal volun- 
teers following timolol ophthalmic solution. 
Invest Ophthalmol 15:489-492, 1976. 

12. Vale J, Phillips CI: Effects of DL- and 
D-propranolol on ocular tension in rabbits and 
patients. Exp Eye Res 9:82-90, 1970. 

13. Vale J, Phillips CI: Practolol (Eraldrin) eye 
drops as an ocular hypotensive agent. Br J 
Ophthalmol 57:210-214, 1973. 

14. Rutkowski PC, Fernandez JL, Galin MA, et 
al: Alpha-adrenergic receptor blockade in the 
treatment of angle-closure glaucoma. Trans Am 
Acad Ophthalmol Otolaryngol 77:137-142, 1973. 

15. Pau H: Sympathikolyse durch lokale kon- 
junctivale Opilonapplikation am Auge. Klin 
Monatsbl Augenheilkd 126:171-176, 1955. 

16. Paterson GD, Paterson G: Drug therapy of 
glaucoma. Br J Ophthalmol 56:288-294, 1972. 

17. Poynter D, Martin LE, Harrison C, et al: 
Affinity of labetalol for ocular melanin. Br J 
Clin Pharmacol Suppl 3:711-721, 1976. 

18. Kennedy I, Levy GP: Combined a- and 
f-adrenoceptor blocking drug AH5158: Further 
studies on a-adrenoceptor blockade in anesthe- 
tized animals. Br J Pharmacol 53:585-592, 1975. 

19. Galin MA, Baras I, Glenn J: L-epinephrine 
and intraocular pressure. Invest Ophthalmol 
5:120-124, 1966. 

20. Ross RA, Drance SM: The effects of cate- 
cholamines and related drugs on intraocular pres- 
sure. Can J Ophthalmol 10:162-167, 1975. 


Effects of Labetalol—Murray et al 
e 


ratai 


Loca! Antivirals in a 


Herpes Simplex Stromal Keratitis Model 


James I. MeNeil, MD, Herbert E. Kaufman, MD 


€ A herpes simplex stromal keratitis 
rabbit model which was produced by 
intrastromal inection of live virus, was 
used to evaluate the effects of local antivi- 
rals on thenateral course of the disease. 
Topical triflurmiine  (trifluorothymidine) 
and vidarabine monophosphate (adenine 
arabinoside momophosphate), when given 
early and frequently, suppressed the 
disease, indicating that viral replication 
was important in initiating the disease. 
However, seves days after the stromal 
disease had begun to develop, neither 
drug had an apereciable effect. Since the 
early drug effec had suggested adequate 
drug penetratien, the absence of drug 
effect later in the disease indicates that 
viral multiplicafon may not be important 
in maintaining the disease. Immunologic 
reactions may -ontroi the disease once 
the cornea is amtigenically altered by the 
initial infectos. Subconjunctivally in- 
jected trifluridime was not effective. 

(Arch Ophth@mol 97:727-729, 1979) 


he stromal disease that can follow 
herpes simolex virus (HSV) infec- 
tion sometimes involves the presence 
of virus parties." At other times, 
when stroma’ edema is the major 
finding, viral particles are rarely 
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demonstrated^^; however, immuno- 
logie processes have been strongly 
implicated.** The relationship be- 
tween the active viral replication that 
is seen primarily when necrosis is 
occurring and the purely edematous 
form is not completely understood. 

A rabbit model of stromal herpes 
has been recently described? The 
corneal disease in this animal model 
wads produced by the intrastromal 
injection of the RE strain of HSV. The 
model was found to be highly repro- 
ducible and did not require presensi- 
tized animals. Disciform edema and 
stromal necrosis were both observed. 
The kind of severe prolonged reaction 
with stromal necrosis and vasculariza- 
tion was much more pronounced than 
that seen after injecting nonliving 
antigens and seemed to be a different 
type of phenomenon. 

This present study was designed to 
evaluate the role of the multiplying 
virus by utilizing the effects of locally 
administered trifluridine (trifluoro- 
thymidine)'" and vidarabine mono- 
phosphate (adenine arabinoside mono- 
phosphate):** on the natural course of 
the disease in the rabbit model. 


MATERIALS AND METHODS 
Inoculation cf Rabbit Corneas 


New Zealand white rabbits weighing 2 to 
3 kg were given intramuscular injections of 
chlorpromazine (Thorazine, 25 mg/kg) one 
hour prior to inoculation of the eorneas. 
Following the topical application of 0.5% 
proparacaine hydrochloride (Ophthaine), 
the virus suspension (RE strain HSV) was 
injected under magnification into the 
central corneal stroma with a 27-gauge 
needle attached to a tuberculin syringe. 
The injection produced a corneal bleb 4 mm 
in diameter with 0.2 mL of fluid. Alkeyes of 





treated and control animals were injected 
by day 0. 


Control Eyes 


Six times a day both eyes of the 28 
control rabbits were treated with topically 
applied normal saline solution at the same 
time as treated eres received medica- 
tion. 


Treated Eyes 


The treated rabbits were divided into the 
following three majcr groups: (1) Twenty- 
seven rabbits were given 1% trifluridine in 
normal saline solution topically six times a 
day. Seven of these rabbits had the corneal 
epithelium scratchec twice a day with a 
sterile disposable needle to make certain 
that epithelial denudation did not in- 
fluence the therapeutic results. (2) Twenty- 
nine rabbits were given 2% vidarabine 
monophosphate in sterile water topically 
six times a day. (8) Fifteen rabbits were 
injected subconjunct vally in the upper cul- 
de-sae with 2.5 mg of trifluridine once each 
day. 

Both eyes of each treated rabbit received 
the same medication. Half of the rabbits in 
each group received treatment from day 1 
following virus injeetion and the remain- 
ing half of each group were treated from 
day 7. Treatment was continued until days 
21 to 24. 


Biomicroscopy 


Biomicroscopic observations were made 
on each eye at regular intervals in a 
single-controlled fashion. A slit-lamp bio- 
microscope with white illumination was 
used to evaluate the corneal stroma and 
anterior chamber structures. Fluorescein 
was placed on the cornea and observations 
were made with the cobalt blue filter to 
quantitate epithelial ulceration. 


Slit-Lamp Observation Grading 


All observations were obstrver-con- 
trolled and graded an a scale of 0 to 4 to 


Local Antivirals—McNeill & Kaufman 727 





Mean Disease Score 
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Fig 1.—Mean corneal stromal disease scores for treatment started on day 1 showing 
disease to be significantly suppressed (dotted [296 vidarabine monophosphate applied 
topically six times daily] and dashed [196 trifluridine applied topically six times daily] 
lines). Almost no disease developed in rabbits receiving trifluridine (dashed line). Solid 
line indicates normal saline solution applied topically six times daily to eyes of control 
rabbits. 
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Fig 2.—Mean corneal stromal disease scores for treatment delayed until day 7 showing 
no significant differences between control rabbits receiving normal saline solution 
topically six times daily (solid line) and either treatment group. Dotted line indicates 2% 
vidarabine monophosphate applied topically six times daily, and dashed line, 196 
trifluridine applied topically six times daily. 
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Fig 3.—Maintaining constant epithelial defects by scratching cornea twice daily in rabbits 
receiving 196 trifluridine topically six times daily (dashed line) did not alter disease, as is 
seen in cOmparison of this group with identical group (solid line) in which epithelium was 
left intact. 
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correspond with increasing pathological 
findings. The stromal disease was scored as 
follows: 0, clear and thin stroma; 1, detect- ' 
able eorneal edema, iris details clearly visi- 
ble; 2, gross corneal edema with stromal 
swelling, iris details still distinct; 3, pupilla- 
ry border no longer distinctly visible, some 
cellular infiltration possibly present; and 4, 
an opaque cornea, anterior chamber struc- 
tures not visible. 


Statistical Analysis 


The Kruskal-Wallis one-way analysis of 
variance was used to test for significant 
differences on a daily basis." 


RESULTS 


When either the trifluridine or the 
vidarabine monophosphate therapy 
was started the day after intrastromal 
inoeulation of the live virus, the 
disease was significantly suppressed 
(Fig 1). Almost no disease developed 
in the rabbits treated with trifluridine 
and they scored significantly better 
throughout the study period than did 
those rabbits in the group treated 
with vidarabine monophosphate. 

If treatment were delayed until day 
7 after viral inoculation, no benefit 
resulted from the treatment. There 
were no significant differences be- 
tween the control rabbits and either 
treatment group started on day 7 (Fig 
2). 
Seratching the corneal epithelium 
twice a day to maintain constant . 
epithelial defects provided some con- 
trol of drug penetration. The course of 
the disease in the group subjected to 
corneal scratching was not different 
from that of the group in which the 
epithelium was left intact (Fig 3). 

The amount of trifluridine that was 
injected subconjunctivally once a day 
starting on day 1 or day 7 had no 
significant effect on the course of the 
disease (Fig 4). Both of these treated 
groups were always a little better 
than the controls; however, this differ- 
ence, which was analyzed daily, may 
well have been a chance occurrence 
(P > .05 for each day). 


COMMENT 


Trifluridine was very effective in 
suppressing the development of stro- 
mal disease when it was started the 
day after injection of the live virus. 
Since injecting heat-inactivated virus 
does not cause disease,’ antigen alone 
in the absence of live virus seems 
insuffieient to initiate the disease. 
Because trifluridine inhibits viral rep- 
lication by forming abnormal DNA," 
it seems that viral replication within 
the stroma is necessary to initiate the 
stromal disease process. 

It is interesting that as early as day 
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Fig 4.—Subcenjunctival administration of 2.5 mg of trifluridine once daily from day 1 
(dashed line) and from day 7 (dotted line) to rabbit corneal stromal herpes model did not 
significantly affect course of disease. Drug was probably hydrolyzed rapidly by hemato- 
genous enzymes. Solid line indicates normal saline solution applied topically six times 


daily to eyes Df control rabbits. 


7 the disease was refractory to the 
same antivim] treatment that was so 
effective when started earlier. Small 
amounts o^ -irus could be cultured on 
day 7," but virus multiplication was 
probably ro longer important in the 
disease pregression and immune 
mechanisms. became predominant. 
The small epithelial defect at the 
injectior sit» had healed well by the 
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following day, which was the earliest 
any treatment was begun. The re- 
sponse to trifluridine therapy shown 
in Fig 1 indicates that trifluridine can 
adequately cross the intact epithe- 
lium. Also maintaining constant epi- 
thelial defects later did not change the 
effect of the drug (Fig 3). 

The subconjunctival injeetions of 
trifluridine in infected eyes were 
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designed to give a drug dose roughly 
equivalent to the topically adminis- 
tered drugs. From the lack of response 
when the injections were given from 
day 1, it seems that the drug was 
probably rapidly hycrolyzed by hema- 
togenous enzymes with the once-a-day 
frequency since its intravenous drug 
half-life issabout 20 minutes. 

It seems that once a sufficient 
amount of viral antigen has formed in 
the cornea or when the cell mem- 
branes have beeneantigenically al- 
tered, antiviral chemotherapy can 
suppress further viral proliferation 
but cannot eliminate the fixed anti- 
gens.''? The intensity of the corneal 
disease probably depends on the level 
of host response and the antigenicity 
of the cornea. 
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The Morphology of Human Conjunctival Mucus 


Alistair D. Adams, BSc, FRCS 


e Normal human conjunctival mucus 
was examined by permeable membrane 
filter (Millipore) surface biopsy and instil- 
lation of India ink. It exists in solution in 
the tear film, as clusters of granules, as 
granular sheets, and as strands, the latter 
often arranged as a network. This mucus 
network entraps exfoliated epithelial 
cells, miscellaneous surface debris, car- 
bon particles (from the India ink) and 
bacteria, and stains positively for lipid. 
Blinking causes both collapse of this 
mucus network into a single strand and 
movement of this strand to the medial 
canthus, where it compacts and is pushed 
onto the skin surface. There it dries and 
either falls off or is removed by rubbing. It 
is suggested that the formation and 
collapse of this mucus network repre- 
sents a system for removing exfoliated 
surface cells and debris, infection and 
foreign particles, and lipid-contaminated 
mucus from the surface of the normal 
eye. 

(Arch Ophthalmol 97:730-734, 1979) 


t is now known'? that a surface 

layer of mucus is essential for 
normal wetting of the corneal epithe- 
lium, and the source of this mucus is 
generally believed to be the conjuncti- 
val goblet cells. The conjunctiva is also 
covered with a layer of mucus?^ but 
this has never been described in 
detail, although the mucus strand 
normally found in the lower conjuncti- 
val fornix has been much investi- 
gated.*^* I have studied conjunctival 
surface mucus in normal subjects, 
using a permeable membrane filter 
(Millipore)" to remove it for micros- 
copy, and instillation of India ink to 
permit its visualization in vivo. 
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SUBJECTS AND METHODS 


Ten male and ten female human volun- 
teers, from 18 to 55 years of age, all free of 
external eye disease, took part m the study. 
In all cases, informed consent was obtained 
after the nature of the procedures had been 
fully explained. During the development of 
the technique, multiple filter surface biop- 
sy specimens were taken from 20 human 
cadavers and 20 New Zealand albino 
rabbits. 


Filter Surface Biopsy 


When a piece of filter (mixed esters of 
cellulose filter, 0.0251 pore size) is pressed 
against the conjunctival surface, areas of 
conjunctival mucus, and, in certain situa- 
tions, cells, adhere to the filter and are 
removed with it, retaining their surface 
distribution. Such a filter can then be 
processed for microscopic examination 
without disturbing the removed surface 
material. 

A sheet of this filter was soaked in cold 
water for 30 minutes (this improves tissue 
adhesion by removing a water-soluble 
surfactant from the pores of the filter), 
and then allowed to dry. Narrow (3 x 12- 
mm) strips of this filter were mounted 
with double-sided adhesive tape on angled 
plastic applicators (Fig 1, left) and steril- 
ized by exposure to ethylene oxide vapor. 

The mounted filter was pressed against 
the lower tarsal conjunctiva (Fig 1, right) 
for two or three seconds, removed, and 
immediately immersed in fixative (4% 
neutral buffered formaldehyde solution). 
This procedure can be performed without 
anesthesia but it is uncomfortable, and 
normally 50 uL of 0.5% proparacaine 
hydrochloride (Ophthaine) was instilled 
into the conjunctival sac beforehand. The 
use of this local anesthetic did not alter the 
amount or the appearance of the removed 
mucus or cells. The filter, still on its plastic 
applicator, was left in formalcehyde solu- 
tion for at least 15 minutes, rinsed in 
distilled water, and then placec successive- 
ly in 0.5% periodic acid (5 minutes), 
distilled water (rinse). Schiff reagent (15 
minutes), 0.4% sodium metabisulfite (2 
minutes), distilled water (rinse), and 
Mayer’s hematoxylin (5 minutes). After a 
final rinse in distilled water, the filter was 
dried, either in room air for one hour or in 


an oven at 65 °C for ten minutes, removed 
from its applicator, cleared with xylol, and 
mounted on a glass slide. The morphology 
of the stained mucus or cells could then be 
examined by light microscopy. 

A very useful feature of this particular 
filter was that the two sides had different 
qualities of adhesion, and two applicators 
were routinely applied. The first, mounted 
with the smoothest side of the filter outer- 
most, usually removed only mucus, while 
the second, with the rougher side outer- 
most, removed surface cells. A pilot study 
showed that, apart from variation in the 
density of goblet cells, the morphology of 
the removed mucus and cells was similar 
throughout the conjunctival sac, so the 
major part of the study was done on filters 
applied to the lower tarsal conjunctiva, as 
this is the most convenient, and thus poten- 
tially the most clinically useful, site. 


Other Staining Techniques 


Standard Gram or Giemsa staining 
produced a dense stain of the filter itself, 
but this was much reduced by prior immer- 
sion of the fixed, dried filter in surfactant 
for 15 minutes. After briefly rinsing the 
surface of the filter with distilled water, 
satisfactory Gram or Giemsa staining 
could then be performed. Lipid was best 
demonstrated after fixation for 15 minutes 
in Baker’s formaldehyde-calcium chloride 
solution’? instead of formaldehyde solu- 
tion, staining with Sudan black for one to 
two minutes, followed by PAS and hema- 
toxylin staining as described above. As 
Sudan black is soluble in xylol and oil, a 
nonaqueous clearing and mounting me- 
dium would have been preferable, but none 
that were tested produced satisfactory 
transparency of the filter, so the filter 
stained with Sudan black was cleared and 
mounted in immersion oil, with any neces- 
sary photomicrographs being taken within 
ten minutes of mounting before signifi- 
cant loss of stain had occurred. 


instillation of India Ink 


It is known that carbon particles adhere 
to mucus, and a suspension of very fine 
carbon particles (India ink) was found to 
allow satisfactory visualization of the 
normally translucent conjunctival mucus. 
Commercially available India ink was 
unsuitable for instillation because of its 


Human Conjunctival Mucus—Adams 
e " 








"ig 2.—Smooth-surfaced filter applied to lower tarsal conjunctiva ‘PAS, hematoxylin). Top left, Arrows indicate 
;osition of lid margin ( x 10). Top center, Clusters of granules (C), eranular sheets (GS), and strands (S) ( x 100). 
Top right, Strands interconnecting as a network ( x 40). Bottom left, Goblet cells (G) adhering to intersections of 
nucus network ( x 100). Bottom center, Arrows indicate areas of collapse of mucus network to form thicker 
strands ( x 40). Bottom right, Single mucus strand from lower fornix ( x 40). 


alkaline consposition, but when this was 
reduced by dilution and reconcentration, 
the resulting suspension of carbon parti- 
cles produced no discomfort when instilled 
into the unanesthetized conjunctival sac. 

With the subject seated at the slit lamp, 
2 to 3 uL ef the above suspension was 
instilled imo the lateral part of the 
conjunctival sac, and the subsequent distri- 
bution cf the carbon particles was observed 
by slit-lamp microscopy. 

In some -ubjects filter surface biopsy 
specimens were taken at various times 
after ink irstillation, in an attempt to 
correlate tl» appearances of the fixed, 
stained surface mucus on the filters with 
those neted during the slit-lamp examina- 
tion. 


RESULTS 
F:ter Surface Biopsy 


The results described are those 
obtained from the normal subjects, 
but these from the human cadavers 
and the albino rabbits were similar. 
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Smooth-Surfaced Filters 


These did not remove cells, apart 
from an occasional squamous cell from 
the lid margin, and those areas of the 
filter in eontact with the conjunctival 
surface were covered with a pink, 
PAS-stained material, presumably 
mucus. This existed in several distinct 
forms: (1) as a structureless, uniform 
pink staining ending sharply at the lid 
margin (Fig 2, top left); (2) as discrete 
granules (Fig 2, top center), either 
arranged as clusters or as sheets; (3) 
as strands, often at the margins of the 
sheets (Fig 2, top cenier), and 
frequently interconnecting to form a 
network (Fig 2, top right and bottom 
left). In some areas the network 
appeared to have collapsee to form 
thicker strands (Fig 2, bottom center), 
and in the recess of the lower conjunc- 
tival fornix a single thiek mucus 
strand was generally found (Fig 2, 


bottom right). Often the intersections 
of the mucus network appeared to 
have pulled off apparently normal 
goblet cells (Fig 2, bottom left) but 
normal epithelial cells were never 
similarly pulled off. However, desqua- 
mated epithelial cells, unidentifiable 
debris, and bacteria were often seen 
adhering to the network (Fig 3, left 
and center), although the bacteria 
were most often seen on the desqua- 
mated epithelial cell surfaces (Fig 3, 
center). Sudan black staining showed 
particles of lipid all over the surface 
mucus, particularly on the mucus 
strands (Fig 3, right). Desquamated 
epithelial cells and debris, bacteria, 
and lipid were invariably present in 
the large mucus strand from the lower 
fornix. 


Rough-Surfaced Filters 


These regularly removedgcells, and 
in areas where the filter had pressed 
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Fig 3.—Smooth-surfaced filter applied to lower tarsal conjunctiva. Left, Desquamated epithelial 
cells (E) adhering to mucus network (PAS, hematoxylin, x 100). Center, Bacteria on surface of 
desquamated epithelial cells adherent to mucus strand (PAS, hematoxylin, Gram's stain, x 400). 
Right, Lipid particles on mucus network. Photographed through red filter to reduce resolution of 
PAS-positive mucus granules (Sudan black, PAS, hematoxylin, x 100). 





against the margin of the conjunctival 
fold goblet cells apparently in the 
proeess of secretion were clearly seen 
(Fig 4, left). In the rare filters where 
an area of cell removal was adjacent to 
an area in which only clusters of gran- 
ules were removed, the similarity of 
distribution between the goblet cells 
and the clusters of granules was 
apparent (Fig 4, right). Because the 
surface cells tended to detach in 
patches, no systematic goblet cell 
counts were attempted, although it 
did seem that goblet cells were most 
numerous in the tarsal conjunctiva, 
particularly the lower tarsal conjunc- 
tiva. 


Filters Applied to the Cornea 


Smooth-surfaced filters applied to 
the corneas of human cadavers and 
living rabbits showed only a rather 
granular pink staining, with a very 
occasional fine strand, never any clus- 
ters of granules or network. When the 
rougher side of the filter was used, 
only a few scattered corneal epithelial 
cells were removed, unless the cornea 
was edematous when sheets of epithe- 
lial cells were easily removed. 


Instillation of India Ink 


Immediately after instillation the 
ink appeared in the lower marginal 
tear strip and rapidly spread medially 
and laterally into the upper marginal 
tear strip. When the lower lid was 
everted, the ink had spread all over 
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the bulbar and tarsal conjunctival 
surfaces, and the conjunctival tear 
film showed a smooth, mirror-like 
anterior surface, even over obvious 
conjunctival folds. However the most 
interesting feature was the appear- 
ance, a few seconds later, o? patches of 
fine blaek network (Fig 5, top left) 
over the tarsal and bulbar conjunctival 
surfaces, quite distinct from the fine, 
parallel black lines seen where the ink 
had accumulated in conjunetival folds. 
While the lid was kept everted the 
appearance of this fine network 
remained constant, but when the lid 
was released, each blink made the 
network more collapsed (Fig 5, top 
center), until a single black strand was 
formed (Fig 5, top right). This large 
strand was freely mobile over the 
surface of the lower tarsa! conjuncti- 
va, so that when the lid was everted 
the strand was usually seen in the 
recess of the lower fornix, but as the 
lid was allowed to slowly reapply itself 
to the globe, the strand often moved 
upward, and with the lid in its normal 
position, was occasionally visible with- 
in the lower marginal tear strip. Its 
usual position, however, was in the 
lower fornix, and each blink moved it 
slightly medially until it arrived at the 
medial canthus (Fig 5, bottom left). 
There it became compacted (Fig 5, 
bottom center), before finally being 
pushed onto the skin at the medial 
canthus (Fig 5, bottom right) where it 
dried into a tiny black crust that even- 


Fig 4.—Rough-surfaced filter applied to 
lower tarsal conjunctiva (PAS, hematoxy- 
lin, x 100). Left, Arrows indicate apparent- 
ly secreting goblet cells. Right, Area of 
surface cell removal (below) adjacent to 
area of removal of clusters of granules 
only (above). 


tually either fell off or was removed 
by rubbing, often unconsciously. It 
took from five to ten minutes for the 
ink to completely clear from the 
marginal tear strips and the conjunc- 
tival surfaces and to collect as a small 
compact black clump at the medial 
canthus. It then took from one to 12 
hours for this clump to be pushed onto 
the skin at the medial canthus, and 
although this movement could be 
induced by rubbing the eye, it could 
also occur when rubbing was pre- 
vented (by direct instruction and the 
wearing of spectacles), and it seemed 
to occur most easily when the lids 
were squeezed tightly together, even 
momentarily. 


Cornea 


Although in the early stages the 
marginal tear strips appeared quite 
black, the corneal tear film remained 
transparent and no black strands or 
network were seen in it. 


Filter Surface Biopsy Specimen After 
Instillation of India Ink 


Smooth-surfaced filters applied to 
the lower tarsal conjunctiva ten 
seconds after the instillation of India 
ink showed the same patterns of 
uniform pink background staining, 
clusters and sheets of granules and 
interconnected strands as described 
earlier, but there were many carbon 
particles adhering to all of the strands 
and to some of the clusters of gran- 
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Fig 5.—Lower tarsal conjunctiva at various times after instillation cf 3 uL of India ink ( x 25). Top left, Ten 
seconds. Patch of fine black network already showing signs of collapse. Top center, Twenty seconds, 
free blinking. Network collapsing. Top right, Sixty seconds. Netwerk collapsed into single strand. Bottom 
left, Five minutes. Strand moving to medial canthus. Bottom center, Eight minutes. Strand compacted 
into small clump. Bottom right, Four hours. Clump now on skin surface. 





Fig 6.—Smooth-surfaced filter applied to lower tarsal conjunctivs after instillation of 3 uL of India ink 
(unstained, x 100), Left, Ten seconds. Carbon particles adhering to mucus strands (S) and clusters of 
granules (C). Right, Five minutes, adjacent area to Fig 6, left. Carbor particles adhering only to large mucus 
strand; adjacent fine strands and granules have no adherent carbon particles and are not visualized. 


ules, and this is best seen in the 
unstained preparation (Fig 6, left). 
Another filter applied to an adjacent 
area five minutes later revealed the 
carbon particles to be confined to one 
thick strand with none adhering to the 
PAS-stained granules or fine strands 
that are thus invisible in the un- 
stained preparation (Fig 6, right). 


COMMENT 


A conjunc-ival mucus network in 
normal human subjects has been 
mentioned,‘ although not further 
described. A 1etwork joining adjacent 
conjunctival goblet cells has been 
described in the human cadaver by 
Kessing,” and strands joining the tips 
of adjacent geb:et cells have been seen 
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in scanning electronmicrograpas of 
rabbit conjunctiva.’ Kessing attrib- 
uted the stranded appearances n his 
preparations to precipitation ef the 
conjunctival mucus coat by his aieohol- 
formaldehyde solution fixative. How- 
ever strands are often seen in mucus 
from other epithelial sites such £s the 
trachea," the alimentary canal,” and 
the cervix," and vital staining has 
demonstrated conjunctival mucus 
strands in normal people*'* although 
these were not described as being in 
the form of a network. In the present 
study different forms of fixation (for- 
maldehyde solution-caleium chloride, 
glutaraldehyde, periodic acid, alcohol, 
and air drying) made no difference to 
the appearance of the mucus network, 


although strand formation seemed 
more marked in the air-dried prepara- 
tions. It seems unlikely that the 
network appearance was related to 
the PAS staining as this has been 
reported to cause little change in the 
physical properties of mucus, and the 
similarity between the carbon-stained 
network seen with the slit lamp and 
that seen on the fixed, stained filters 
suggests that a network is normally 
present on the conjunctival surface. 
Electron microscopic studies on in- 
testinal mucus have shown it to be 
secreted by goblet eells as membrane- 
bound globules,- and the clusters of 
granules seen in the present study 
(Fig 2, top center and 4) may repre- 
sent aggregations of such globules 
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from individual goblet cells and rather 
similar spots of PAS staining have 
been described as goblet cell im- 
prints." Continued goblet cell secre- 
tion combined with normal lid action 
would spread this mucus across the 
oeular surface and this surface mucus 
layer may be that remeved by the 
smooth-surfaced filters as,the granu- 
lar sheets revealed by PAS staining 
(Fig 2, top center). A layer.of materi- 
al, presumably mucus, covering the 
surface of human conjunctiva has 
been mentioned’ and shown on trans- 
mission electron microscopy,’ and a 
similar layer has been noted in the 
rabbit. At least some of the surface 
mucus would be expected to be in 
solution in the tear film, and it is 
possible that the structureless, uni- 
form PAS staining ending sharply at 
the lid margin (Fig 2, top left) repre- 
sents staining of mucus dissolved in 
the tear film that has been absorbed 
by the filter. An identical uniform 
PAS staining was produced on a piece 
of filter moistened with tears from 
the lower marginal tear strip, without 
touching either the corneal or the 
conjunctival surface. 

As mentioned above, strands are 
common to epithelial mucus from vari- 
ous sites, but the mode of strand 
formation remains obscure. However, 
in the conjunctiva the presence of a 
surface mucus layer, the tendency for 
strands to form at the margins of 
mucus sheets (Fig 2, top center), and 
the shearing effect of blinking can be 
combined in the suggestion that 
strands are formed by the rolling up 
of the surface layer as a result of 
shearing forces. If the mucus layer is 
more adherent to the goblet cells than 
the epithelial cells (Fig 2, bottom left), 
the strands would tend to remain 
interconnected at such areas of adher- 
ence, thus forming a network. Contin- 
ued blinking could progressively rup- 
ture these adhesions and the cohesive 
properties of mucus would then cause 
the freed strands to aggregate, form- 
ing a progressively coarser network 
until finally one thick strand would be 
formed. Such a sequence of events can 
be observed indirectly on the smooth- 
surfaced filters (Fig 2, top center 
through bottom right), and directly 
through the slit lamp after the instil- 
lation of India ink (Fig 5, top). The 
absence of significant strand forma- 
tion on the corneal surface is 
explained by the immediate removal 
of any strands formed during a blink 
by their adhesion to the mucus 
network of the undersurface of the 
upper lid during the same blink, while 


the absence of both clusters of gran- . 
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ules and mueus network from the 
corneal surface is explained by the 
absence of corneal goblet cells. 

The surface of the eye requires an 
effective self-cleansing mechanism to 
remove cells and debris cast off as a 
result of the high rate of renewal of 
the surface epithelial celis??? and the 
various foreign and infective particles 
to which it is constantly exposed; it 
has also been suggested" that fre- 
quent removal of lipid-contaminated 
surface mucus and its replacement by 
fresh mucus is essential ‘or the main- 
tenance of a continuous preocular tear 
film. Such debris could become either 
embedded in the surface mucus layer 
itself or enmeshed within the collaps- 
ing mucus network, but the final 
result would be its removal from the 
surface of the eye. A relztively loosely 
adherent surface mucus layer simulta- 
neously removed (by the formation of 
strands) and replaced (by fresh mucus 
from the undersurface of the lids) 
during each blink would represent an 
effective system for the removal from 
the ocular surface of desquamated 
cells and cell debris, foreign and infec- 
tive particles, and lipid-contaminated 
mucus, and would also allow the main- 
tenance of a continuous preocular tear 
film. 

If such a process were important in 
the normal removal o? endogenous 
and exogenous debris, then distur- 
bances of the process would be 
expected to result in appropriate clini- 
cal disorders. Even a slight degree of 
dehydration causes a considerable 
increase in mucus viscosity," and if 
this interfered with the normal pro- 
cess of removal of surface mucus it 
could explain the apparent excess of 
tenaceous mucus, filamentary kerati- 
tis, corneal mucus plaques,” accumula- 
tion of debris, and increased suscepti- 
bility to infection seen in keratocon- 
junctivitis sicca. Accumulation of 
debris and increased tendency to 
infection would be predicted in the 
so-called mucus-deficient dry-eye 
states, and any associated defect in 
the normal shearing action of the lids, 
such as lid-globe incongruity, would 
further interfere with the process of 
mucus removal. Failure of removal of 
lipid-contaminated mucus and the 
resulting local instability of the tear 
film has been suggested as the cause 
of the inferior punctate keratopathy 
associated with inadequate blinking." 
Finally, it is possible that subtle 
defects in the process may be present 
in other conditions, and these tech- 
niques for studying ocular mucus may 
prove of value in the wider study of 
external eye disease. 


This work was supported by National Insti- 
tutes of Health grant EY-00431. 
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Experimental Double-Perforating Injury of 


the Posterior Segment in Rabbit Eyes 


The Natural History of Intraocular Proliferation 


Trexler M. Topping, MD; Gary W. Abrams, MD; Robert Machemer, MD 


èe A reproducibie model of double 
perforating injury of the posterior segment 
of the rabbit eye was developed. Immedi- 
ately after injury, a vitreous condensation 
was visible between wounds. The scleral 
exit wcurd was sealed by fibroblastic 
proliferation of probable episcleral origin 
by the fourth day and the entrance similar- 
ly by the seventh day. Cellular prolifer- 
ations originating in the wounds crossed 
the vitreous cavity following the vitreous 
injury tract or condensed vitreous to the 
disc or to the vitreous base. The earliest 
intraocular proliferations, composed of 
spindle-shaped, fibroblast-like cells, were 
seen at dey 4. Occasional pigment epithe- 
lia were present ir and on these prolifer- 
ations. Other proliferations occurred di- 
rectly on the retinal surface adjacent to 
the wounds. The transvitreous prolifer- 
ations employed the vitreous as a scaf- 
fold, while the surface proliferations used 
the retina surface for contact guidance. 

(Arch Cphthalmol 97:735-742, 1979) 


Penetrating injuries of the posterior 

segment of the eye often portend a 
poor prognosis." Pathological studies 
have shcwn that the grave outcome 
may be cue to the deleterious second- 
ary effects of intraocular fibrous 
tissue proliferation. Most studies of 
penetrating injuries to the posterior 
segment have been performed on 
enucleated eyes.’ The injuries necessi- 
tating enucleation of these eyes have 
usually been quite massive and varied. 
Because of the variables among clini- 
cal injuries, it has been difficult to 
generate specifie information on the 
course of repair and proliferation in 
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injured eyes, especially in terms of the 
pathways prcliferations temd to fol- 
low. 

The advent of vitreous surgery has 
offered surgeons a new modality of 
therapy for traumatized eyes.** Vit- 
reous surgery has been edvocated 
soon after injury based on the clinical 
observation that the vitreous may act 
as a scaffold for proliferation. 

A reprodueible model of double- 
perforating injury of the posterior 
segment of the eye was created in the 
rabbit to elucidate the healing process 
and the time course for repzir. Major 
emphasis was placed on the role of 


scaffolds for intraocular prolifer- 
ation. 
MATERIALS AND METHODS 
Preparation 


Pigmented Z- to 3-kg rabbics of both 
sexes were used. Pupils were dilated with 
1% atropine sulfate, 10% phenylephrine 
hydrochloride, and 2% cyclopertolate hy- 
drochloride. Pentobarbital (Nembutal) so- 
dium anesthesia was administered through 
an indwelling 23 scalp vein irfusion set 
into a peripheral ear vein. Twenty milli- 
grams was given as an imtial bolus 
followed by a 10-mg increment every two 
minutes until the animals were flaccid and 
responded only minimally to deep painful 
stimuli. A retrobulbar injection of 1 mL of 
1% lidocaine hydrochloride (Xylecaine) was 
given and 0.5% proparacaine hydrochloride 
(Ophthaine) drops were instilled into the 
eyes. The nictitating membrane was 
clamped and excised. 


Injury 

An inferior 180° limbal peritomy was 
performed and the inferior end lateral 
rectus muscles were held on bridle sutures. 
The inferotemporal quadrant was cleaned 
and the vortex vein was visualized. The 
sharp point of the jagged, four-sided 
(1.8 x 1.8 mm) injury probe (Wig 1) was 
positioned 7.5 mm posterior to the limbus 
in the midinferotemporal quadrant just 
temporal to the vortex vein. The probe was 
inserted into the vitreous cavity through 
the retina. Under visualization with the 
indirect ophthalmoscope, the probe was 
directed posteriorly and perforated the eye 
wall approximately 1 dise diameter inferior 


to the optic disc. The probe was removed 
and the conjunctiva was pulled up to the 
limbus. The sderal wounds and the 
conjunctiva were not sutured. Neither ster- 
ile instruments nor postoperative antibiot- 
ies were used. 

Immediately after injury and prior to 
killing the animals, fundus photographs 
were obtained amd fundus drawings were 
made. Animals were killed at the following 
time intervals: immediately (approximate- 
ly 30 minutes after injury in four eyes); one 
day (four eves) four days (four eyes); 
seven days (four eyes); 14 days (six eyes); 
one month (12 eves); and two months (11 
eyes). 


Tissue Preparation 


With the rabbits under standard anes- 
thesia, the globes were enucleated and 
placed immediately in cold phosphate- 
buffered 5% glutaraldehyde. A corneal 
button was trephined to permit better 
fixative penetration. Eyes remained in 
fixative until the time of gross examina- 
tion. Each globe was rinsed in buffer and 
the anterior segment was excised 4 mm 
posterior to the limbus. The posterior 
segment was examined with the dissection 
microscope and photographed. A strip of 
tissue 10 mm wide that included both 
entrance and exit wounds was cut and 
embedded in paraffin. Serial 5- to 6-u thick 
sections were cbtained as soon as the 
wounds were encountered and this process 
continued until both wounds were ex- 
hausted. Every tenth slide was stained 
with hematoxylin-eosin. Other selective 
sections were stained with PAS, Fontana's 
and Prussian blue, and Gomori's one-step 
collagen stain. 


Electron Microscopy 


A four-week ocular specimen including 
both wounds, vitreous condensation, and 
proliferative bands was obtained and fixed 
as described abeve. It was postfixed for 
one hour in 2% osmic acid in phosphate 
buffer at pH 7.3. After dehydration 


through a graded alcohol (ethanol) series, it . 


was embedded in epoxy resin and thin 
sections were viewed on an electron 
microscope. 


RESULTS 
Clirical Findings 


After the injury probe w@s inserted 
into the eye, the intraocular tension 
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Fig 1.—Injury probe has sharpened tapered tip and shaft edges (1.8 x 1.8 mm) have 
been irregularly ground to cause tearing of tissue on insertion. Probe is inserted 7.5 mm 
posterior to limbus in inferotemporal quadrant. 


became elevated as the sclera formed 
a tight seal around the probe. Even 
after the posterior perforation was 
performed, the ocular tension was still 
moderate. Most bleeding occurred on 
removal of the probe when the eye 
became hypotonic. As the exit wound 
was a moderate distance from the 
medullary ray where the rabbit reti- 
nal vessels are located, the bleeding 
appeared to be derived mainly from 
the choroid and, in the case of the 
posterior wound, also from the short 
posterior ciliary vessels. After injury, 
a small amount of hemorrhage was 
present both at the entrance and exit 
wound sites in the base of the wounds, 
under the retina, and occasionally 
under the pigment epithelium. A fine 
trail of blood often traversed the inju- 
ry tract through the vitreous. Most 
hemorrhages were fairly well localized 
and the blood clotted quickly. In no 
case was a massive vitreous hemor- 
rhage encountered that totally ob- 
secured fundus detail In only a few 
cases was the hemorrhage great 
enough to obscure visualization of the 
exit site itself. The hemorrhages 
cleared slowly and subretinal blood 
was occasionally visible even eight 
weeks after injury. 

A bead of vitreous prolapsed 
through the entrance wound after 
removal of the injury probe. The eye 
was soft, but the plug appeared to 
tamponade the eye and prevent loss of 
the entire vitreous content. Ophthal- 
moscopy performed moments after 
injury sh8wed a visible tract through 
the vitreous between the entrance and 
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exit sites (Fig 2). It appeared as a 
reflective whitish line that was seen 
best by tilting the light source and 
viewing lens to achieve optimal reflec- 
tion. Less than an hour after injury, 
the plasmoid aqueous humor of the 
rabbit deposited a large fibrm clot in 
the anterior chamber, frequently on 
the anterior lens surface, making 
fundus visualization difficult. The 
vitreous also became hazy with similar 
alacrity. With increasing haze, the 
injury tract across the vitreous be- 
came slightly more apparent ophthal- 
moscopically. 

The anterior chamber reaction di- 
minished quickly and was absent by 
the third or fourth day. While most of 
the massive vitreous outpourings of 
protein cleared fairly rapidly, final 
resolution in some cases was much 
slower than for the anterior chamber. 
Occasionally a haze persisted near the 
injury sites or the wound tract for two 
weeks. 

Careful clinical observation dis- 
closed the persistence of the vitreous 
condensation between wounds, and a 
condensation was occasionally also 
visible between the exit site and the 
disc, as well as from the entrance site 
to the vitreous base. Healing of the 
scleral wound was appreciated as a 
thin grayish-white membrane that 
seemed to cover both the entrance and 
exit sites by one week. A strand from 
the base of the wounds was first 
observed clinically at two weeks; it 
appeared as a whitish diaphanous 
membrane advancing on the vitreous 
condensation, which now, in many 








Fig 2.—Fundus photograph taken immedi- 
ately after double-perforating injury show- 
ing full-thickness eye wall injury just inferi- 
or to medullated nerve fibers and adjacent 
to disc. Retinal edges are minimally 
elevated. Clotted blood is present on reti- 
nal surface. Small amount of blood 
projects vitreous from wound in injury 
tract. Distinct whitish vitreous condensa- 
tion (arrows) is apparent in injury tract 
extending to wound site. This condensa- 
tion is present immediately after injury and 
can be distinguished from more opaque 
cellular strands that form later. 


cases, contained clusters of pigment 
(Fig 3). In the depth of the wound, a 
light gray stalk was easily seen then. 
By four weeks the strands grew more 
apparent and were appreciated easily 
with indirect ophthalmoscopy and the 
dissecting microscope (Fig 4). At eight 
weeks and beyond, the stalks had 
grown in both length and breadth, 
occasionally spanning the entire dis- 
tance from entrance to exit. At the 
later stages, the stalks appeared more 
cylindrical with a tapered tip. These 
stalks always followed a vitreous 
condensation and usually the anteced- 
ent vitreous tract was seen stretching 
from tip to tip of each of these stalks 
from the wounds. 

The retina did not detach substan- 
tially after injury, though limited 
serous or serosanguineous elevation of 
the retina encircled both wound sites 
immediately after injury. By one 
week the retina was flat and much 
surrounding subretinal blood was ab- 
sorbed. Pigment clumping and mot- 
tling were just apparent at the scleral 
wound margins by seven days. At two 
weeks the pigment changes at the 
wound margins had progressed to 
become more distinct and well demar- 
cated (Fig 3). The retinas remained 
attached for the remainder of the 
experiment. 


Histological Findings 


Immediate ^ Injury. The scleral 
wounds gaped. The scleral defect was 
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Fig 3.—Attwowweeks pigment epithelial changes are even more pronounced. Injury tract 
remains visible and, in addition to blood, also contains clusters of dark pigment 
accumulations (arrow) near entrance wound. In base of each wound, light gray fibrous 
proliferations are appreciated continuous with incarcerated vitreous condensation. 


plugged with incarcerated vitreous 
and an eesinephilic, PAS-positive exu- 
date, prebably largely fibrin. A con- 
densation of vitreous collagen with 
associated fibrin and interspersed 
erythrocytes coursed along the injury 
tract (Fig 5) “Condensation” will be 
defined as a region of increased 
collagen fibril density without cellular 
proliferation. Such vitreous tracts 
with asseciased cellular proliferation 
will be termed "strand" and "band," 
in order of their increasing size. As 
the injury probe had forced some 
foreign tissues into the vitreous cavity 
and out of tne eye, fibroblastic cells 
and cilia were occasionally present in 
the injury tract. Acellular vitreous 
condensations also stretched from the 
entrance site anteriorly to the vit- 
reous base and from the exit site to 
the disc. Moderate amounts of pro- 
teinaceous exudate were sometimes 
present in the vitreous cavity, concen- 
trated in and around the aforemen- 
tioned vitreeus condensations. The 
fibrin-vitreous-collagen combination 
appeared in very clese continuity with 
the retinal surface. 

At the wound margin, the retina 
was stretehec and occasionally pulled 
into the scleral weund. The choroid 
likewise was drawn around the wound 
margin. The retinal pigment epithe- 
lium was usually torn from the 
underlying choroid in close proximity 
to the wound. Flaps of retina and 
collections of retinal pigment epithe- 
lial cells and ehoroidal cells (as judged 
from cyteplasmie granule morpholo- 
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gy), as well as large quantities of 
vitreous and fibrin, were present 
external to the globe and adjacent to 
the scleral wound, having been forced 
out of the eye during injury. Hemor- 
rhage from and into the choroid 
appeared at the wound margin, with 
blood forming a ring of retinal eleva- 
tion around the wound. Pigment 
epithelial and choroidal cells appeared 
admixed with this subretinal hemor- 
rhage. The overlying retina showed 
varying change. The inner retina at 
the immediate wound margin occa- 
sionally underwent acute focal necro- 
sis, which appeared as large clear 
spaces containing occasional pyknotic 
nuclei. The outer retina showed disor- 
ganization and disruption of outer 
segments, as well as frank shearing of 
outer segments from inner segments. 
While most frequent near and be- 
tween injury sites, these outer retinal 
changes were also present distant 
from the injury. The retina between 
the injury sites was sometimes 
thrown into small folds, giving the 
surface a mildly corrugated appear- 
ance. 

Day 1.—The scleral wounds re- 
mained gaped. The sclera compromis- 
ing the immediate wound edges was 
surprisingly hypocellular compared 
with sclera elsewhere. Sclerocytes 
nearby were now slightly larger and 
more basophilic than previously. An 
eosinophilic, nearly homogeneous co- 
agulum that was infiltrated with 
neutrophils plugged the wounds. The 
marked exudative accumulation ap- 





Fig 4.—Fundus photograph four weeks 
after injury showing thick, dense, grayish- 
white proliferation extending out from 
each wound (entrance wound is at upper 
right), then along injury tract. Prolifer- 
ations are almost conical, widest at their 
bases and narrowest in midst of vitreous 
cavity where both proliferations meet. 


peared most concentrated in the areas 
of condensed vitreous of the injury 
tract. 

Retinal damage was most severe at 
the wound edge. Large areas of outer 
segments were severed from inner 
segments and lay loose in the subreti- 
nal space. Areas of hemorrhage with 
admixed neutrophils, lysed pigment 
epithelial cells, and pigment epithelial 
macrophages elevated the retina 
edges at the wound margin. The reti- 
nal pigment epithelium subjacent to 
the elevated retina had a characteris- 
tic scalloped appearance with the 
pigment granules concentrated api- 
cally. Outer retinal changes as already 
described occurred and were especial- 
ly prominent between the wounds, 
though sometimes they were present 
elsewhere. Outer segments demon- 
strated considerable disorganization 
and vacuolization. The retinal surface 
showed fine linear elevations, with a 
waviness that was much more appar- 
ent in the outer nuclear layer. These 
changes were much more notable at 
one day than immediately after inju- 
ry. » 

The choroid ad;acent to the wounds 
was hyperemic. Choroidal cells near 
the wound were larger, more ovoid, 
and showed larger and less dense 
nuclei than choroidal cells elsewhere. 

No intraocular cellular prolifer- 
ations were appreciated. No mitoses 
were seen. 

Day 4.—Cellular proliferation repre- 
sented by occasional mitotic figures 
and a substantial inerease in cell 
numbers was pronounced at the scler- 
al and uveal wound margins. The char- 
acteristic proliferated cells, which will 
henceforth be called “fibroblasts,” had 
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Fig 5.—Immediately (approximately 30 minutes) after injury, 
serosanguineous retinal detachment surrounds entrance 
site. Vitreous condensation spans vitreous cavity between 
wounds. Its fibrillar nature differs from irregularly shaped, 
homogeneous, artifacticiously fractured, proteinaceous 

è exudate that is also present in vitreous cavity (hematoxylin- 
eosin, original magnification X 65). 
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Fig 6.—Exit wound is closed at four days by fibroblast-like cells. At 
scleral margins cells are oriented parallel to scleral surfaces. In 
middle of wound their organization is more haphazard. Cells are 
spindle shaped, have rather large nuclei, and abundant baso- 


‘philic cytoplasm. Note that sclera immediately adjacent to wound 


is hypocellular (hematoxylin-eosin, original magnification 
x 250). 


M eom RE a 

Fig 8.—In some cases one or two layers of fine spindle cells 
proliferate from wound directly on retinal surface. Such prolifer- 
ations often extend between exit site and disc. Note also multi- 
laminar pigment epithelial plaque containing tubular formations 
(arrows) at margin of retinal-uveal scar. Some pigment epithelial 
cells within plaque have formed tubules with large clear lumens 
(hematoxylin-eosin, original magnification x 640). 


Fig 9.—At four weeks very large fibroblastic proliferation 
extends out from exit wound along vitreous injury tract 
toward entrance site. Small amount of blood is presen: 
*between proliferation and retinal surface below (Mallory's 


trichrome, original magnification x 250). 
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Fig 7.—At four days early cellular proliferations follow vitreous 
condensation from entrance wound. Cells are spindle shaped and 
oriented parallel to vitreous condensation (hematoxylin-eosin, 
original magnification X 400). 
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generous basophilie cytoplasm that 
was usually in a spindle shape and an 
ovoid nucleus. Healing of the scleral 
perforations occurred with prolifer- 
ation of fibreblasts apparently arising 
mainly from episclera (Fig 6), though 
mitoses and hence multiplieation also 
took plaee ir the choroid. Though the 
entrance wcund was not yet totally 
closed, the exit wound was sealed at 
four days. The sclera itself showed 
little activity; sclerocytes were de- 
creased in number adjacent to the 
wound and taere the collagen bundles 
appeared swollen and frayed. 

A dense vitreous condensation 
spanned the vitreous cavity, extend- 
ing from entrance to exit. Little 
proteinaeeous exudate remained, ex- 
cept where it helped plug the entrance 
wound and where it was admixed with 
excarcerated vitreous. Moderate num- 
bers of macrephages, both pigmented 
and unpigmented, were present in the 
wound tract and elsewhere in the 
vitreous cavity. 

In two of four eyes, a cluster of 
proliferating fibroblasts grew from 
the base of the wound up into the 
vitreous eavity along the vitreous that 
was incarcerated in the wound (Fig 7). 
The cells were large, hyperchromic, 
and spindle shaped, closely resembling 
the fibreblasts closing the scleral 
wound. Their long axes were oriented 
parallel to the course of the vitreous 
condensation. The growth at four days 
extended bewond the retinal surface 
and actually nto the vitreous cavity. 
In one eye the thin column of prolifer- 
ating cells extended along the injury 
tract to midway between wounds. 

In addition to transvitreous prolif- 
erations, other proliferations were 
present on the retinal surface. Thin 
fibrocyte-tike wells had extended over 
the wound edges and were present 
directly on the retinal surface, but 
only in the near vicinity of and contig- 
uous with the wounds. These prolifer- 
ations were usually very thin, being 
only one er two cell layers thick (Fig 


The retina! edge at the wound 
margin hac. become smoother and 
more roundec. Between the wounds 
the retina! surface displayed a small- 
scale wrinkling. The outer segments 
exhibited frequent disruption and 
vacuolization. The outer nuclear layer 
adjacent to the wounds and focally 
between the injury sites showed cystic 
changes, nuclear pyknosis, and drop- 
out, with resultant thinning of this 
layer. Mitoses, presumably of glial 
elements, were present in some areas 
of damaged »etina. Large, rounded, 
pigment-lader macrophages floating 
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within the subretinal space, which will 
henceforth be called “pigment epithe- 
lial macrophages,” were present amid 
the hemorrhage at the wound margin, 
under the damaged retina, and be- 
neath serous retinal elevation. Prolif- 
erations of the pigment epithelium 
were manifest by mitotic figures in 
cells whose cytoplasm was distended 
with football-shaped granules. 

The pigment epithelium also 
showed considerable organizational 
changes. Extremely large (up to 50 u 
in diameter) spaces were insariably 
present in the pigment epithelial stra- 
ta surrounding the wounds by the 
fourth day and beyond (Fig &. These 
changes reflected the assumption of a 
tubular configuration by the pigment 
epithelium. The basal cell surface was 
away from the space, while the apical 
cell surface was contiguous with the 
clear lumen. Electron microseopy (at 
four weeks) showed that smal. apical 
processes from pigment epithelial 
cells projected into the lumen. 

Day 7.—At seven days both scleral 
wounds were sealed by multiiaminar 
proliferations of tightly packed fibro- 
blasts, which were most numerous on 
the external episcleral wound mar- 
gins. The sclera was otherwise unre- 
markable. Adjacent to the wounds, the 
choroidal stroma and the suprachoroi- 
dea were hypercellular. More lemellae 
of larger, more succulent, and baso- 
philic cells than usual were present. 
These regions were contiguows with 
the sealed wound. 

A collection of increased collagen 
density spanned the tract between the 
wounds and some erythrocytes that 
had persisted within the tract served 
to outline its location. Vitreous con- 
densation was also sometimes seen to 
stretch from the entrance to the 
vitreous base or from the exit to the 
disce. Macrophages remained in the 
vitreous cavity, being most numerous 
in the tract. Little, if any, fibrin was 
still present. 

Intraocular proliferation at seven 
days was delicate but could be far- 
reaching. In one case the fine prolifer- 
ation extended almost the entire 
distance between the wounds. All four 
eyes showed some proliferation along 
the vitreous tract between wounds. 
Other small growths extended toward 
the vitreous base and toward the disc. 
However, in one case, amid a small 
blood clot in the injury tract, was an 
isolated proliferation that, by serial 
section, was discontinuous with both 
the entrance wound and the exit 
proliferations. Occasional mitoses 
were seen in the fibroblast cells par- 
ticipating in the transvitreous orolif- 


eration. The long axes of the cells 
were aligned parallel to the direction 
of the vitreous condensation. In each 
case the growing tissues followed 
vitreous condensation. . 

The retinal edges at the wound 
margins tapered to form a scar. The 
inner and duter retinal layers were 
sealed to the subjacent Bruch's mem- 
brane, on which were interspersed 
occasional retinal pigment epithelial 
cells. Areas of focal thinning and loss 
of the outer nuclear layer were 
observed. Pigment epithelial macro- 
phages had migrated into the spaces 
between outer segments in areas of 
retinal damage. 

The pigment epithelium showed 
marked changes and tubular arrange- 
ments, as already described. Here and 
elsewhere metaplastic pigment epi- 
thelium was heaped into elevated 
areas and thinner multilaminar ar- 
rays were sometimes present. Many 
of the cells had lost most or all of their 
granules. 

Two Weeks.—The scleral wounds 
were both sealed. Fewer plump fibro- 
blast-like cells were present and more 
thinner, ribbon-like cells with less 
cytoplasm, which we shall henceforth 
call “fibrocytes,” were appreciated. 
The damaged sclera immediately ad- 
jacent to the injury remained mini- 
mally hypocellular. The proliferated 
episcleral scar tissue had become flat- 
ter, more hypochromic, and contained 
less cytoplasm and more extracellular 
space. Deep in the base of the prolifer- 
ations were cells whose cytoplasm 
appeared corrugated and whose nu- 
cleus was similarly wrinkled. The 
normal choroidal vasculature stopped 
adjacent to the wound. The base of the 
wounds was occasionally vascularized; 
the vessels usually appeared to arise 
from without the eye. 

The intraocular proliferations con- 
tinued to follow along the trail of the 
vitreous injury tract. The prolifer- 
ations increased in length and 
breadth. The cells of the advancing tip 
were plump and fibroblastic. Deeper 
in the proliferation, fibrocytes were 
less densely packed, contained less 
eytoplasm, and apparently had more 
extracellular matrix. In certain cases 
cuboidal pigmented cells appeared in 
focally oriented collections in or on the 
structure of the proliferating strand, 
as well as on the retinal surface. 

Though the retinal changes varied 
substantially among animals, the out- 
er segments in general appeared in 
less disarray than at previous time 
intervals. Areas of outer segment 
damage and outer nuclear lÉyer loss 
corresponded geographically with pig- 
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Fig 10.—Tip of proliferative stalk showing fibroblasts growing along collagen fibrils of vitreous 










dor eus e N ES 





condensation. Tip is at upper right ( x 5,000). Inset is high magnification view of vitreous condensation 
showing collection of collagen fibrils that constitute condensation ( x 59,800). 


ment epithelial changes beneath. The 
retina at the immediate wound edge 
appeared to have become more 
scarred with more glial replacement. 
The retinal pigment epithelium, which 
showed appreciable proliferation 
around the wound sites, had formed 
large collections of multilayered pig- 
mented and nonpigmented and ovoid 
and flattened cells beneath the reti- 
na. 

Four Weeks.— The scleral scars were 
moderately thin and were composed 
of flattened fibrocytes and moderate 
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amounts of extracellular space. Prolif- 
erations arising from the scars spread 
up along vitreous strands between the 
wounds and toward the disc (Fig 9). 
The cells composing the proliferations 
included fibroblasts, fibrocytes, and 
occasional cuboidal to ovoid cells with 
eosinophilic cytoplasm eontaining oc- 
easional football-shaped pigment 
granules. 

Proliferations one to two layers 
thick on the retinal surface increased 
only slightly in their expanse. 

Retinal alterations were less severe 


than previously. Some wounds showed 
moderate adjacent retinal gliosis. Out- 
er retinal layers appeared normal, 
except adjacent to the wounds and in 
regions of presumed previous damage 
where the outer segments were short 
and stubby and reduced in number 
with a commensurate loss of outer 
nuclear layer thickness. In some cases 
of retinal damage, pigmented macro- 
phages were within the inner retinal 
layers. In others, the pigmented mac- 
rophages were mixed with only mini- 
mal residual subretinal hemorrhage. 
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Fewer corrugations of the retinal 
surface persisted. 

Fight Weeks.—At this stage two 
types of ebanges were apparent from 
the eyes a four weeks. The scleral 
wound sezrs had become thinner, 
though they were still composed 
almost sole-y of very thin, hypochrom- 
ic, fibrocy-e-like cells. The trans- 
vitreous proliferations were larger 
and more extensive than at four 
weeks, but of similar character. 


Electro Microscopic Findings 


Analysis of a representative eye 
four weeks after injury revealed that 
the vitreous injury tract seen histolog- 
ically as a condensation of vitreous 
(Fig 10. inst) was indeed a region of 
native-type vitreous collagen fibrils 
(175 A in diameter and 256 A in 
periodieity) packed much more closely 
together ‘than in normal rabbit 
vitreous. 

The prolferative stalk extending 
from the scleral wound site into the 
vitreous cavity along the injury tract 
was composed mainly of fibrocyte-like 
cells with many interspersed larger 
collagen fib-ils (335 A in diameter and 
645 A in periodicity). At the tip of the 
stalk, the proliferated fibroblasts had 
grown inte the area of vitreous 
condensation and were intimately 
situated among the fibrils of the 
condensation within the proliferation 
(Fig 10). 


COMMENT 
Experimental Model 


A highly mproducible, simple exper- 
imental model of double-perforating 
injury of the rabbit posterior segment 
resulting im intraocular proliferation 
was created The injury itself specifi- 
cally avoided direct damage to the 
lens and cidary epithelium, both of 
which have been believed to stimulate 
intraocular »roliferation. 

The model produced a consistent 
picture of wound healing and a high 

rate of proliferation along the injury 
tract (Table. Use of the model will 
help establi-h the role of vitreous in 
the healing process and later in the 
damaging cicatricial transvitreous 
proliferatior. 

The injur* was performed with a 
jagged-edged instrument as pilot 
studies revealed that sharp surgical 
wounds seliom produced prolifer- 
ations. A peritomy was performed 
prior to injury to eliminate conjuncti- 
val epithelial implantation. It was 
expected amd confirmed that the 
probe would drag scleral fibroblasts, 
choroida! cels, retinal pigment epithe- 
lium, and metina into the vitreous 
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Wound Healing and Rate of 
Proliferation Along Injury Tract 


Time No. (96) of Eyes 
After No. With Transvitreous 
Injury of Eyes Proliferation 











wound tract and likewise could be 
dragged out of the exit wound and 
implanted posteriorly. 

The site of the entrance wound was 
chosen to be in the same location in 
each eye, inferotemporal and about 1 
mm from the vortex vein and 7.5 mm 
posterior to the limbus. This permit- 
ted good fundus photography both 
prior to injury and sequentially after 
injury. In addition, the probe could be 
inserted with practice to avoid strik- 
ing the large posteriorly projecting 
rabbit lens. The exit wound was 
located 1 disc diameter inferior to the 
optic dise, which again permitted easy 
fundus photography. In addition, the 
sites were far enough apart so that 
the probe could be passed through the 
eye without tearing retina between 
wounds. 

Neither wound was sutured. Eyes 
healed without undue complication in 
spite of not closing the wounds. Thus, 
variables such as suture type and 
suture technique were eliminated. We 
also wanted to simulate the human 
situation where a posterior wound is 
often inaccessible to surgical closure. 


Inflammatory Response 


In wound healing the inflammatory 
response precedes the reparative pro- 
cess. Two major aspects of inflamma- 
tion were appreciated in our model. 
First was a massive outpouring of 
proteinaceous exudate that was re- 
flected both in the anterior chamber 
fibrin clot formation and in the 
intense exudative response in the 
vitreous cavity. The exudate also 
permeated the vitreous plug in the 
scleral wounds and in the vitreous 
excarcerated from the globe. The 
cellular aspect of acute inflammation 
was illustrated by the migration of 
neutrophils into the damaged area. As 
it requires about one hour for neutro- 
phil invasion, none were present in the 
immediate specimens. At day 1, a few 
neutrophils were in the vitreous tract 
between wounds, in the scleral edges, 
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and especially in the vitreous exudate 
admixture that was trapped between 
the globe and the periocular connec- 
tive tissue. 

By four days the acute inflammato- 
ry reaction was subsiding. A substan- 
tial reduction in the number of 
neutrophils, a diminution of the 
proteinaedous exudates, and an in- 
crease in the number of mononuclear 
cells and macrophages reflected this 
change in the inflammatory process. 
Few neutrophils remained in the 
vitreous, but more macrophages and 
mononuclear cells appeared there and 
in the wound tract. 


"The Lag Phase’ 


The period between tissue injury 
and reparative cellular proliferation 
has been inappropriately termed "the 
lag phase." While cell multiplication is 
not yet seen, hence the word "lag," the 
cellular matabolic machinery is active- 
ly preparing for cell division. In our 
model, changes that are believed to 
reflect such a cellular change were 
prominent at one day. Typically, flat, 
spindle-shaped, choroidal fibrocytes 
had become larger and more round; 
their nuclei were larger, ovoid, and 
mildly hypochremic. Sclerocytes and 
fibrocytes of the loose areolar retro- 
ocular connective tissue displayed 
similar changes. In each of these cell 
types, no mitoses were yet seen, but 
the morphological evidence of altered 
cytology was apparent. 


Reparative 
Cellular Proliferation 


The most remarkable change at 
four days, however, was the extensive 
reparative process. Fibroblastic pro- 
liferation had already filled the poste- 
rior exit wound. The most numerous 
lamellae and proliferated cells were 
located immediately external to and 
confluent with the outer scleral bord- 
er. Healing of these wounds appeared 
to be from the outside inward. While 
some cells filled the wound, others 
proliferated in the base of the wound 
along the torn scleral border and in 
the choroidal margin. Judging from 
the predominant location of the prolif- 
erated cells and their contiguity with 
possible sources of proliferation, the 
main contribution seemed to be from 
the episclera, though the periocular 
connective tissues and choroid did 
seem to play a role. 

Fibroblasts had proliferated from 
the wounds along the linear arrays of 
incarcerated vitreous. These cells had 
multiplied among the vitreous fibers 
and the cells were oriented With their 
long axis paralel to the vitreous 
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condensation. All transvitreous prolif- 
erations similarly appeared to be 
along vitreous fibrils. Electron micros- 
copy at one month showed the fibro- 
blasts of the proliferations interdigi- 
tated into the vitreous collagen con- 
densation, with growth following the 
path of the vitreous tract. Since the 
collagen composing the vitreous inju- 
ry tract had the same periodicity as 
normal rabbit vitreous collagen, it was 
indeed condensed vitreous and not 
newly formed cellagen. In certain 
other cases, the proliferations ex- 
tended from the exit wound to the disc 
or from the entrance anteriorly 
toward the vitreous base. In these 
situations, too, the proliferations fol- 
lowed a vitreous condensation. 

The fibroblasts were highly direc- 
tional, being aligned parallel to the 
surfaces on which they had prolifer- 
ated. Outside the wounds they lay 
parallel to the scleral surface, and 
within the wound they lined the torn 
scleral edges. Only in the seemingly 
random fibrillar structure of the 
exudative protein filling the wound 
did the fibroblasts appear randomly 
oriented. But even those fibroblasts 
individually lay along fibrils. 

In tissue culture, fibroblasts align 
themselves with structures and sur- 
faces by an analogous process termed 
"contact guidance." Those fibroblasts 
use linear structures and surfaces as 
scaffolds for their directed prolifer- 
ation. The fibroblast-like reparative 
cells of this model system similarly 
employed existing structures for their 
direction—the scleral edges (scleral 
scars), the incarcerated vitreous 
(transvitreous proliferations), and the 
retinal surface (surface prolifer- 
ations). Thus, we conclude that the 
vitreous acts as a scaffold for the 
directed proliferation of cells within 
the vitreous cavity. 

Pigment epithelium is a very reac- 
tive cell type, responding to many 
different stimuli with proliferation 
and metaplasia.* Immediately after 
injury, the pigment epithelium was 
disrupted at the wounds and some 
pigment epithelium was carried into 
the vitreous tract. By four days the 
pigment epithelium had undergone 
metaplasia. That pigment epithelium 
surrounding the retinal wounds had 
proliferated and formed a multilami- 
nar array that contributed to the scar 
sealing the torn retinal edges. In 
areas of serous or serosanguineous 
retinal detachment, pigment epithe- 
lial macrophages had migrated into 
the subretinal space. Similar pigment 
epithelial? metaplasia is often seen in 
experimental retinal detachment and 
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following retinal eryopexy* and xenon 
are" and argon laser" photocoagula- 
tion. 

Pigmented cuboidal cells with a 
tendency to align themselves in sheets 
and tubes were seen at later stages in 
the transvitreous proliferation. In 
some cases the large number and 
specifie shape of their granules, as 
well as the polarized nature of the 
cells, argue for their pigment epithe- 
lial origin. In other regions where 
granules were virtually absent it is 
more difficult to offer conclusive 
evidence on the origin of the cells. 
Most cells within the bands had a 
fibroblastie appearance and appeared 
to be derived from episclera and cho- 
roid. But some fibroblastic cells con- 
tained a few football-shaped pigment 
granules. It is not possible to be sure if 
these represent fibroblasts that had 
phagocytosed a few melanin granules 
or if they indeed represent metaplas- 
tic pigment epithelium. 

That retinal pigment epithelium 
would participate in at least a minor 
role in traumatic intraocular prolifer- 
ation is not altogether unexpected. 
Previous work has shown the partici- 
pation of pigment epithelium in mas- 
sive periretinal proliferation follow- 
ing retinal detachment.’ Pigment 
epithelial cells may multiply after 
injection into the vitreous cavity of 
owl monkeys" or after implantation 
within cell-tight chambers in the 
rabbit vitreous.'* Collagen constituted 
a large portion of the proliferated 
stalks in the vitreous. As the fibril size 
and periodicity were appreciably dif- 
ferent from the native rabbit vitreous 
collagen, we assume the large collagen 
fibrils of the proliferative stalks were 
composed of newly formed collagen. 
In all of the above as well as in tissue 
eulture,^ cells of pigment epithelial 
origin are capable of collagen produc- 
tion. 

The retina showed gross traumatic 
changes of large retinal holes at the 
entrance and exit sites. Damage to 
outer retina was also prominent both 
adjacent to and distant from injury 
sites. Near the wounds areas of 
geographic shearing of outer seg- 
ments from inner segments reflected 
the physical intensity of the injury. 
Milder outer retinal damage occurred 
distant from the injury. Such areas of 
damage seemed to evolve from a stage 
of outer segment disarray and vacuol- 
ization to receptor cell loss and resul- 
tant outer nuclear layer thinning. 
Subjacent pigment epithelial changes 
oecurred and pigmented macrophages 
often migrated into the retina. Some 
of these changes appear similar to 


experimental commotio retinae in the 
monkey.'* Substantial mieroscopie ret- 
inal changes occurred distant from the 
direct trauma that were not appre- 
ciated clinically. Loss of receptor cells 
from such areas could cause loss of 
visual acuity that might not be 
explained clinically. 


This investigation was supported in part by 
Public Health Service research grants EY-00841, 
EY-05163-02, and EY-05149-01 from the National 
Eye Institute, National Institutes of Health, the 
Florida Lions Eye Bank, Miami, and the Veter- 
ans Administration Hospital, Miami. 


Nonproprietary Name and 
Trademarks of Drug 


Proparacaine hydrochloride—Alcaine, Oph- 
thaine, Ophthetic. 
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Vitrectomy for Injury 


The Effect on Intraocular Proliferation Following Perforation 
of the Posterior Segment of the Rabbit Eye 


Gary W. Abrams, MD; Trexler M. Topping, MD; Robert Machemer, MD 


€ Perforating injuries were produced in 
the posterior segments of rabbit eyes. A 
control group had no surgery; a second 
group underwent closed vitrectomy imme- 
diately after injury; and a third group had 
closed vitrectomy delayed two weeks 
following niury. The eyes were then 
observec for four weeks. Transvitreal 
proliferation, which was found in each of 
the control eyes, was effectively pre- 
vented in the eyes that underwent imme- 
diate vitrectamy. Established transvitreal 
proliferation was removed and its recur- 
rence preveated by delayed vitrectomy. 
These results establish the principle that 
vitreous act- as a scaffold for prolifer- 
ation. Removal of the vitreous eliminates 
the structures alonc which proliferation 
can occur end thus effectively prevents 
transvitreal proliferation. Early removal of 
vitreous im severely injured eyes with 
vitreous damage is recommended. 

(Arch Ophthalmol 97:743-748, 1979) 


Perforating injury is among the 

most dificult problems encoun- 
tered by ephthalmologists. The ocular 
structure is frequently disrupted, and 
assessmentof the damage and formu- 
lation of a plan of treatment is 
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frequently complicated by hemor- 
rhage and opaeification of the media. 
The seriousness of the initial injury is 
frequently compounded by an exuber- 
ant healing process with intraocular 
fibrous proliferation.' Contracting 
vitreous membranes may cause trac- 
tion retinal detachment, tearing of 
the retina, hemorrhage, or wrinkling 
and distortion of the retina. 

Since the advent of vitreous sur- 
gery, many eyes have been sawed that 
heretofore were lost following ocular 
trauma.™* The major benefietal effect 
of vitrectomy has been not only the 
removal of blood to allow visualization 
and early repair of the damage, but 
also the elimination of pro! ferative 
membranes and strands. It is assumed 
by vitreous surgeons that early surgi- 
cal intervention can prevent the 
formation of such proliferative tis- 
suei 

Based on a reproducible model for 
proliferation in rabbit eyes, this study 
was designed to determine the effect 
of vitreetomy on the intraocular 
proliferation following perforating in- 
jury of the posterior segmen:-. 


MATERIALS AND METHCDS 


The experiment consisted of three 
groups of rabbits. Each animal received a 
perforating injury in both ewes. In a 
control group (12 eyes), the natural course 
of the injury was observed. In a second 
group (ten eyes), closed vitrectomy was 
performed immediately after imjury. In a 
third group (11 eyes), vitreebomy was 
delayed until two weeks after injury. 

Male or female pigmented rabbits 
weighing 2.5 to 3.5 kg were anestnetized by 





intravenous injection of pentobarbital so- 
dium, 20 to 30 mg/kg. The pupils were 
dilated with one drop each of 1% cyclopen- 
tolate hydrochloride, 10% phenylephrine 
hydrochloride, and 1% atropine sulfate. A 
retrobulbar injection of 1 mL of 1% lido- 
caine was given. Clean but nonsterile tech- 
nique was used for all procedures. 

The perforating injury was produced 
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Fig 1.—Production of standard injury with 
pointed, rough-edged probe. 


Fig 2.—Vitrectomy, instrument through 
equator allows more complete vitrectomy 
than if inserted at pars plana. 
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Fig 3.—Left, Transvitreal strand between entrance and exit wounds. Right, Goal of 
vitrectomy procedure: All but peripheral vitreous removed; exit wound freed, but some 
vitreous left about entrance wound. 


using a pointed rough-edged probe 2.2 mm 
in diameter.’ After a sector limbal perito- 
my, the eye was held by 4-0 silk sutures 
placed under the inferior and lateral rectus 
muscles, and the probe was inserted 
through bare sclera in the inferotemporal 
quadrant, 7.5 mm posterior to the limbus 
and 3 mm temporal to the center of the 
inferior rectus muscle. The entrance wound 
was made posteriorly in order to avoid the 
large lens. As the probe tip was observed 
with the indirect ophthalmoscope, the tip 
was directed across the vitreous cavity and 
through the posterior wall of the eye 1 disc 
diameter inferior to the optic dise (Fig 1). 
The scleral wounds were not closed. The 
conjunctiva, though repositioned, was not 
sutured to the limbus. 

Because the rabbit eye lacks a pars plana 
and has a very large lens, it was necessary 
to alter the method of vitrectomy from 
that used in humans. The vitrectomy 
instrument was inserted near the equator 
of the eye through the retina in order to 
avoid damaging the lens and to facilitate a 
more complete vitrectomy (Fig 2). In order 
to prevent retinal detachment at the inser- 
tion site of the vitreous instrument, it was 
necessary to perform cryopexy two weeks 
prior to vitrectomy in this area. (Cryopexy 
was done both in the control and vitrecto- 
my animal. After dilation of the pupil and 
anesthesia, the nictitating membrane of 
each eye was excised. Four to six contig- 
uous spots of cryotherapy were applied 6 
mm posterior to the limbus just inferior to 
the medial rectus muscle and the long 
posterior ciliary artery. Care was taken 
that the cryoreaction did not involve the 
area to be injured.) 

The vitrectomy procedure was the same 
for the animal undergoing either imme- 
diate or delayed vitrectomy. Anesthesia 
was given and maintained by intravenous- 
ly administered pentobarbital. The vit- 
reous infusion-suction cutter (VISC) was 
used with the 0.4-mm tip without the fiber- 
optic light pipe.’ Lactated Ringer's solution 
served as the infusion fluid. An operating 
microscope with paraxial light provided 
illuminatfn, and a constant flow contact 
lens was used for visualization when the 
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VISC tip was in the eye. 

After a 360? limbal peritomy, a 4-0 silk 
suture was placed under each rectus 
muscle. The sclerotomy was made through 
the area of previous cryopexy with a sharp 
blade approximately 2.3 mm wide. A 5-0 
nylon mattress suture was preplaced 
through the scleral opening for later quick 
closure of the wound. Immediately after 
inserting the VISC into the vitreous cavity, 
a bolus of 0.02 mL of 10% fluorescein 
solution added to the infusion fluid helped 
visualize the vitreous and the posterior lens 
surface.* As much vitreous as possible was 
removed, and the easily accessible exit 
wound was freed of vitreous, blood, fibrin, 
and proliferative tissue (Fig 3). Vitreous 
was not completely removed from the area 
of the less accessible entrance wound. The 
instrument was then retracted from the 
eye and the preplaced mattress suture 
quickly tied to prevent hypotony. The trac- 
tion sutures were removed and the 
conjunctiva reapproximated to the limbus 
without sutures. No postoperative medica- 
tions were given. 

Each animal was examined and fundus 
photographs were obtained just prior to 
and immediately following injury and at 
the end of the experimental period. In 
addition, the animal for delayed vitrecto- 
my was examined and photographed two 
weeks following injury preceding vitrecto- 
my. 

Each vitrectomized animal was killed 
four weeks after surgery and the control 
four weeks after injury. Because of the 
two-week lag between injury and vitrecto- 
my in the delayed vitrectomy group of 
animals, this group was observed for a 
total of six weeks after injury while both of 
the other groups were followed up for four 
weeks. 

Each eye was fixed in buffered 5% 
gluteraldehyde after a corneal button was 
removed. For gross examination, the ante- 
rior segment was removed 3 mm posterior 
to the limbus. The eye was photographed 
using the dissecting microscope. After 
embedding the eye in paraffin, serial 
sections (5.5 u thick) were obtained through 
both the entrance and exit wounds. 


Sections were stained with hematoxylin- 
eosin in preparation for light microscopic 
examination. Fundus photographs and his- 
tologic preparations were examined in 
masked fashion whereby the examiner did 
not know to which group the slide or photo- 
graph belonged. 

Excluded from the study were those eyes 
with improperly located wounds or with 
retina torn between the wounds. Also 
excluded were eyes with technical compli- 
cations, such as retinal detachment, cata- 
ract making visualization of the fundus 
impossible, or endophthalmitis. 


RESULTS 
Control 


Clinical Findings.—-There were 12 
eyes in the control group. Immediate- 
ly after injury, all of the eyes had 
transvitreal tracts between the en- 
trance and exit wounds (Fig 4, left). 
The tracts consisted of fine, barely 
visible, white condensations in some 
cases. In most, however, blood from 
the wounds coursed into the tracts. 
There were variable amounts of blood 
on the surfaces of the retinas in or 
about the wounds, which did not 
spread diffusely through the vitreous. 
Retinas frequently incarcerated in the 
wounds and local serous or serosan- 
guineous retinal detachments of less 
than 0.5 dise diameter surrounded the 
wounds. Soon after injury, the vit- 
reous became hazy and the vitreous 
tracts became grayish and semi- 
opaque. 

Two weeks later, the media had 
become clear again. The retinas were 
flat and the wounds were sealed with 
gray-white scar tissue and surrounded 
by mottled pigment. Transvitreal 
strands connected the wounds. 
Grayish-white stalks could be seen in 
the bases of the wounds extending 
into the transvitreal strands. Much of 
the blood had absorbed and remaining 
blood was pooled either inferiorly on 
the retinal surfaces, in the wounds, or 
in the tracts between the wounds. 

After four weeks, there was in- 
creased pigmentation of the wound 
margins. Transvitreal strand forma- 
tion was more prominent. In some 
cases, strands bridged all the way 
from the entrance to the exit wounds 
(five eyes) (Fig 4, right). These 
strands usually were densely white at 
the bases and opaque along their 
courses. Surface retinal membranes 
were localized to the area of the 
wounds and appeared as well-defined, 
semiopaque membranes or occasional- 
ly as ill-defined haze on the retinal 
surfaces. 

Histopathology.—The natural histo- 
ry of the healing process is described 
in detail in a separate article. In 
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Fig 4.—Left, Immediately after injury: exit 
wound with blood in damage tract 
between wounds. Right, Control, four 
weeks after injury. Gross specimen: 
entrance and exit wounds connected with 
white transvitreal strand (arrow). 








FigeS.—Control, four weeks after injury. Exit wound: proliferative stalk (P) extends from base of wound into vitreous. Note 
surrounding condensed vitreous (arrow). 


summary, the wounds were sealed by 
proliferative tissues. and most signs 
of inflammation were gone by seven 
days. Fine fibrils and dense acellular 
condensations of vitreous were found 
in the injury tracts between the 
entrance anc exit wounds. In most 
cases, RBCs were found in the tracts 
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or between the tracts and the -etinas 
immediately after injury. As early as 
four days after injury, fibroblasts 
were seen growing from the bases of 
the wounds into the tracts threugh the 
vitreous cavities along incarcerated 
vitreous, increasing in number and 
extent over the next weeks. *t four 


weeks,  transvitreal proliferations 
were found at all wounds (12 eyes) 
(Fig 5). Proliferations were not 
always equal from the two wounds of 
an eye; they were sometimes heavy at 
one wound and minimal at the other. 
Occasionally, proliferations estopped 
just beyond the wound edges and acel- 
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lular vitreous condensations were seen 
to continue. Retinal surface prolifer- 
ations, which were limited to the 
vicinity of the wounds, consisted of 
monolayers of elongated, flat cells 
growing on the retinal surfaces and 
were more common at the exit wounds 
(ten eyes) than the entrance wounds 
(six eyes). 


Vitrectomy Immediately After Injury 


Clinical Findings.— Ten eyes under- 
went vitrectomy immediately after 
injury. After vitrectomy, several eyes 
showed fibrin in the anterior cham- 
ber, but this was gone by three days. 
Some degree of haze was seen in the 
vitreous cavities of most eyes soon 
after vitrectomy. By seven days, all 
media cleared except in one eye, which 
had mild vitreous clouding until 14 
days. There were multiple localized 
clumps of lacy material inferiorly and 
nasally in remaining vitreous overly- 
ing the retinas in several eyes. This 
material also resolved in seven to 14 
days, leaving gray-white debris on the 
inferior retinal surfaces. This was not 
seen near the exit wounds where the 
vitreous had been removed. Minimal 
retinal elevations were present locally 
about the entrance and exit wounds 
postoperatively, but the retinas were 
flat in all cases by seven days after 
surgery. Most blood was removed 
during vitrectomy and virtually all 
remaining blood resolved rapidly. 

Four weeks later the wounds had 
white bases sealed with scar tissue. 
There were no clinically visible con- 
nections between the entrance and 
exit wounds at any time postopera- 
tively (Fig 6, top). 

Histopathology.— Histological speci- 
mens from eyes four weeks after 
immediate vitrectomy showed vit- 
reous primarily at the vitreous bases | i a put 
with most of the vitreous cavities free ; 
from vitreous. Some vitreous re- 
mained over the medullary rays and 
discs. Small remnants of vitreous were 
sometimes seen at the wounds. These 
remnants were usually more promi- 
nent at the entrance than at the exit 
wounds (Fig 6, bottom). 

There were no transvitreal strands 
or proliferations from the exit wounds 
in nine of the ten eyes (Fig 6, center). 
However, one eye had a transvitreal 
proliferative process extending 
beyond the wound. A monolayer of 
spindle-shaped cells was continuous j- a ~. 
with a remaining transvitreal conden- A ICT A a EREE e n ge aA 
sation connecting the exit with the 














: Fig 6.—Top, Immediate vitrectomy, four weeks after surgery. Gross specimen: no 
retinal surface between the wounds. proliferation at exit wound. Center, Exit wound: no vitreous at wound and no transvitreal 
In two other eyes, there were short proliferation. Bottom, Immediate vitrectomy, four weeks after surgery. Entrance wound: 
proliferations from the bases of the proliferative transvitreal stalk (P) originates from wound. Note incarcerated vitreous 
exit wounds along vitreous remnants, (arrow). 
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but both proliferations stopped at the 
wound edges, not going beyond the 
short extensions of remaining vit- 
reous. 

Proliferations from the entrance 
wounds were seen in four eyes (Fig 6, 
bottom) to extend beyond the wounds 
along rematning vitreous. 

Retinal esurface proliferations con- 
sisting usually of monolayers, but 
sometimes of tavo to three layers of 
flattened, elongated cells, were found 
at six exit and three entrance wounds 
(Fig 7). Of two entrance wounds not 
Dt studied histologically, one had clinical 

evidence of local surface proliferation 
and both had clinical evidence of 
. proliferations along remaining vit- 
reous. 

el | A few fine foci of chronic inflam- 
av P TUR a AN i ct matory cells were seen in several eyes 
y Fig 7.—Immediate vitrectomy, four weeks after surgery. Exit wound: local surface v the retinal surfaces correlating 
proliferation (arrow). with the gray-white debris seen clini- 
cally on the retinal surfaces. No 
inflammatory reactions were present 

within or beneath the retinas. 
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Fig 8.—Top left, Delayed vitrectomy, two weeks after injury. Exit wound prior to Vitrectomy Two Weeks After Injury 

vitrectomv: proliferative tissue extends transvitreally into strand inferior to wound Clinical Findirgs.—Eleven eyes were 
(arrow). Top right, Same eye as above, four weeks after vitrectomy: proliferative tissue no included in the delayed vitrectomy 
longer present. Bottom, Delayed vitrectomy, four weeks after surgery. Exit wound: no group. The appearance of these eyes 


proliferative tissue extends beyond wound (arrow). two weeks after injury prior to vitrec- 


tomy was similar to control eyes at the 
same time (Fig 3, top left). In ten of 11 
eyes, there were transvitreal strands 
connecting the entrance and exit 
wounds with dense white tissue in the 
vitreous tracts at eight exit wounds 
and four entrance wounds. There was 
probable formation of  preretinal 
membranes toward the discs from the 
exit wounds ir seven eyes as sug- 
gested by gray preretinal haze overly- 
ing these areas. Two eyes had similar 
changes near the entrance wounds. 
The postoperative clinical course 
was similar to the immediate vitrecto- 
my group except that there was less 
haze in the vitreous cavities in the 
early postoperative period. Four 
weeks after vitrectomy, none of the 
eyes had transvitreal connections be- 
tween the entrarice and exit wounds 
(Fig 8, top right). There was little 
blood remaining in any of the eyes at 
the end of the experimental period. 
Histopathology.—Just as in the early 
vitrectomy group, these eyes showed 
most vitreous removed except periph- 
erally and at the entrance wounds. 
Some vitreous remnants were found 
at the exit wounds. The, wounds were 
sealed with fibrous scar tissue and 
appeared similar to the other groups. 
None of the _ vitrectomized exit 
wounds showed transvitreal prolifer- 
ations (Fig 8, bottom), bùt seven 
entrance wounds had proliferations 
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along remaining vitreous. 

Surface proliferations occurred 
around ten exit wounds and five 
entrance wounds. The histological 
appearance of the membranes was 
similar to those found in the other 
groups. Most were monocgllular, but a 
few were up to four cell fayers deep. 


COMMENT 


The most remarkable effect of 
vitrectomy was the near elimination 
of transvitreal proliferation from the 
exit wound. Transvitreal proliferation 
was seen at the exit wound of only one 
eye after immediate vitrectomy and 
in none of the eyes after delayed 
vitrectomy. In comparison, each of the 
eyes not operated on had transvitreal 
proliferation. Cells grew along dam- 
aged, condensed vitreous that coursed 
between the entrance and exit 
wounds. Each eye showed the same 
directional arrangement of the trans- 
vitreal cells as they grew from the 
wound onto the incarcerated vitreous, 
and proliferation was essentially 
equal between the entrance and exit 
wounds. 

The goal of the immediate vitrecto- 
my was to free the easily accessible 
exit wound of vitreous. Clinieal and 
histological examination confirmed 
that, in virtually every eye that was 
operated on, the vitreous was indeed 
eliminated from about the exit wound. 
There was no transvitreal prolifer- 
ation from the exit wound of any of 
the eyes from which the vitreous was 
removed. 

It appears that the decreased prolif- 
eration is due to the removal of the 
vitreous and, therefore, due to the lack 
of a guiding structure for prolifer- 
ation. 

Vitreous was left at the less surgi- 
cally accessible entrance wound, 
whereas the exit wound was freed as 
much as possible. The entrance wound 
thus served as an internal control for 
the study of the relation of vitreous to 
proliferation. It was found that there 
was often proliferation into the 
vitreous from the entrance wound, but 
there was no proliferation (with one 
exception where vitreous was not 
completely removed) from the exit 
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wound of the same eye. This finding 
supports the theory that excision of 
the vitreous prevents transvitreal pro- 
liferation along a vitreous scaffold. 

Vitrectomy two weeks after injury 
was just as effective as immediate 
vitrectomy in stopping transvitreal 
proliferation. In the eye for delayed 
vitrectomy, established proliferation 
as well as vitreous was excised from 
the exit wound. Natural history stud- 
ies have shown that cellular prolifer- 
ation in the transvitreal strand is well 
established at two weeks and prolifer- 
ation continues.’ In spite of the 
presence of actively proliferating tis- 
sue, vitrectomy effectively eliminated 
the tissue and prevented recurrence 
during the experimenta! period in 
every case. 

Vitrectomy did not affect prolifer- 
ation on the retinal surface, which was 
not substantially different between 
the control and the vitrectomized eye. 
This proliferation was found as a one- 
to two-layer, fine membrane on the 
retinal surface immediate!y surround- 
ing the wound. There was no tendency 
for widespread extension of this pro- 
liferative tissue. It is possible the reti- 
nal surface membrane followed a "ret- 
inal scaffold” just as the transvitreal 
membrane followed a "vitreous scaf- 
fold." 

This study establishes the principle 
that vitrectomy will prevent transvit- 
real proliferation by removing the 
vitreous scaffold along which prolifer- 
ation occurs. This principle is funda- 
mental in the surgical approach to 
oeulár trauma in humans. In perforat- 
ing injury of the eye, proliferation 
usually follows damaged incarcerated 
vitreous. It may lead to traction on the 
retina and subsequent retinal detach- 
ment or distortion. When vitrectomy 
is undertaken in this situation, it is 
not enough simply to remove opaci- 
ties. Vitreous, especially in the vicini- 
ty of a wound, must be excised in 
order to prevent transvitreal prolifer- 
ation from the wound. 

This study has not defined the ideal 
time nor the indications for interven- 
tion following human perforating 
injury, though vitrectomy two weeks 
after injury was just as effective as 
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immediate vitrectomy in stopping 
transvitreal proliferation in the rab- 
bit. Early vitrectomy will prevent 
proliferation while a two-week de- 
layed vitrectomy, even in the presence 
of actively proliferating or established 
proliferation, can stop transvitreal 
proliferation and prevent its recur- 
rence. Either approach may be useful 
according to the surgical situation. 
Complicating factors not present in 
this model are frequently present in 
the human, such as severe hemor- 
rhage, disruption of the anterior 
segment, lens damage, or retinal 
detachment. The clinical situation and 
the presence or absence of such 
complications will influence whether 
vitreous surgery should be undertaken 
or not. 

Rarely, a perforating injury might 
cause little damage to the eye. In this 
case vitrectomy might be delayed 
pending proliferative complications 
that can occur. However, a large 
perforating injury usually has major 
vitreous incarceration associated with 
severe damage to ocular structures. 
This eye is a candidate for early 
vitreous surgery before fibrous prolif- 
eration prevents repair of the dam- 
age. 


This investigation was supported in part by 
Public Health Service research grants EY-00841, 
EY-05163-02, and EY-05149-01 and in part by the 
Veterans Administration Hospital, Miami. 
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Conjunctival Capillary Fragility 


A Preliminary Study 


Suresh R. Chandra, MD; J. Wallace McMeel, MD; Richard A. Field, MD 


* Conjunctival capillary fragility (CCF) 
and skin capillary fragility (SCF) were 
studied by a negative-pressure suction 
cup methediin 25 normal subjects and 38 
diabetic patients with diabetic retinopa- 
thy. The CCF was significantly higher 
(P < .001 in patients with diabetic reti- 
nopathy than in normal subjects; there 
was no significant difference in the SCF. 

(Arch Oohthalmol 97:749-751, 1979) 


(Cutter end Marquardt' in 1930 were 
the first to study capillary fragili- 
ty. Sinee then, it has been studied in 
patients with diabetes and diabetic 
retinopatiy.'* Skin, nail beds, and the 
conjunctiva have been used as sites 
for measurements, but conjunctiva?! 
has been zhe preferred site. Since the 
conjunctiva is a thin, transparent 
membrane, petechiae can be counted 
with the biomicrescope with greater 
accuracy and reproducibility. 

Thomas et al,- using a suction tech- 
nique, have shown that conjunctival 
capillary ^ragility (CCF) is increased 
in patients with diabetic retinopathy. 
The purpose of this study is to present 
preliminary data on the reproducibili- 
ty of this method and to correlate the 
degree of capillary fragility with the 
severity o^ diabetic retinopathy. 





Accepted for-publication July 3, 1978. 

From the Pepartment of Retina Research, Eye 
Research Institute of Retina Foundation (Drs 
Chandra, McMeel, and Field), and the Retina 
Service, Massachusetts Eye and Ear Infirmary 
(Drs Chandra and McMeel), Boston. Dr Chandra 
is now with -he Department of Ophthalmology, 
University Hospital, Madison, Wis. 

Reprint requests to Library, Eye Research 
Institute of Eetina Foundation, 20 Staniford St, 
Boston, MA C2H4 (Dr MeMeel). 


Arch Ophthalmo!l—Vol 97, April 1979 


SUBJECTS AND METHCDS 


Thirty-eight patients (22 men and 16 
women) with various grades of diabetic 
retinopathy were randomly selected from 
the Retina Service of Massachusetts Eye 
and Ear Infirmary and from the practices 
of two of us (J.W.M. and R.A F.). They 
ranged in age from 22 to 76 years, with an 
average age of 51.9 years. The duration of 
diabetes ranged from four to 46 wears, with 
an average of 11.8 years. Thirty-two 
diabetic patients were insulin-cependent 
and six were receiving oral hypoglycemic 
agents. Twenty-two had proliferative reti- 
nopathy and 16 had nonproliferztive reti- 
nopathy. Twenty-five age-matched normal 
subjects (15 men and 10 women) were 
selected from the medical and =cretarial 
staff and from a group of normal men 
being studied for aging changes at the 
Boston Veterans Administration Hospital. 
They ranged in age from 21 te 86 years, 
with an average age of 48.8 wears. All 
normal subjects were apparenti- in good 
health, with no known diabetes and no 
known eye disease. Normal sulwects and 
diabetic patients with blood pressure mea- 
surements over 160 mm Hg sysslic or 90 
mm Hg diastolic, or a history of high blood 
pressure, kidney disease, or heart disease 
were excluded from the study. A4 diabetic 
patients were questioned regarding the 
age of onset, stability, and systemic 
complications of diabetes, and the duration 
and treatment of retinopathy. Tiose who 
had undergone previous eye surgery or 
photocoagulation treatment and patients 
receiving corticosteroids, vasodilitors, or 
diuretics were not included. 

Before measurements of skin capillary 
fragility (SCF) and CCF were made, test- 
ing of visual acuity and intraocular pres- 
sure, and biomieroscopic examimation of 
the anterior segment were carried out. 
Fundus examination was performed with 
direct and indirect ophthalmoseory. 

The measurements for SCF were made 
by exerting negative pressure using a glass 





suetion eup with an inner diameter of 16 
mm connected to a manual vacuum pump 
by a rubber tube. Controlled suction was 
obtained by displacing a movable dia- 
phragm in a cylinder with a micrometric 
screw. Negative pressure was read on the 
manometer, whien was graduated from 0 
to —700 mm Hg (Fig 1). 

The cup was placed on the skin on the 
medial pronator surface of the forearm, 3 
cm below the medial epicondyle (Fig 2). 
Individual measurements were made ap- 
proximately 2 to cm apart in two longitu- 
dinal rows. Initially, a negative pressure of 
—100 mm Hg was applied for one minute, 
after which the area of skin under the cup 
was examined and the petechiae were 
counted. Petechiae directly under the rim 
of the cup were rot counted. The appear- 
ance of one to five petechiae was consid- 
ered the end point. If this pressure did not 
produce any petechiae, the cup was placed 
at another area 2 to 3 cm away, a negative 
pressure of —150 mm Hg was applied for 
one minute, and the petechiae were 
counted. This proeess was repeated with 
pressure increments of 20 mm or 10 mm or 
both, until the end point was reached. If 
more than five petechiae were seen, the 
measurement was repeated in another 
location and the pressure lowered in steps 
of —20 mm Hg and —10 mm Hg until the 
end point was reached. A check of the end 
point was made by reducing the pressure to 
10 mm below the last negative pressure 
reading. In most cases the lowered pres- 
sure level did not produce any additional 
petechiae. In occasional cases (two diabetic 
and one normal) the lowered level resulted 
in fewer petechiae than the last reading 
and was therefore considered as the final 
reading. Generally five to seven measure- 
ments were made before the end point was 
reached. 

Measurements for CCF were made as 
follows: The suction device was a similar 
vacuum pump connected to a polyethylene 
tube with an inner diameter off4 mm and 
an outer diameter ef 6 mm. The end of the 
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Fig 1.—Suction device for skin capillary 
fragility measurements. 
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Fig 2.—Suction device for skin capillary 
fragility measurements in use. 





Fig 4.—Suction device for conjunctival capillary fragility measurements in use. 


Table 1.—Differences in Capillary 
Fragility Values Between Two Eyes 


Normal 3.3 
Diabetic —0.7 
Normal and dia- 

betic combined 0.9 





*N indicates sample size. 


tube that touches the conjunctiva was 
made blunt by molding the heated plastic 
on a 24-mm diameter metal sphere. This 
assures tight contact with the conjunctiva 
and minimal mechanical pressure during 
the measurements. The negative pressure 
was read on a manometer graduated from 
0 to —700 mm Hg (Fig 3). The eye was 
anesthetized with a drop of 1% propara- 
caine hydrochloride. The end of the tube 
was sterilized in an antibiotic solution and 
placed on*the bulbar conjunctiva at the 12 
o’clock position, straddling the limbus (Fig 
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Table 2.—Differences in Capillary 
Fragility Values Between Initial 
Visit and at One to Six Weeks 


Mean, 
SD N* 


mm Hg 

Normal —2.5 14.9 8 

Diabetic —3.9 13:9. 233 
Normal and dia- 

betic combined —3.3 


13.5 21 





*N indicates sample size. 


4) Large tortuous vessels were avoided. 
The usual sites for placement of the suction 
tube were the 10:30, 12, and 1:30 o'clock 
meridians and the 3 and 9 o'clock meridians 
if more than three measurements were 
required. The procedure was performed 
under slit-lamp observation. 

An initial negative pressure, usually one 
half the pressure recorded for SCF, was 
applied for one minute àt the 12 o'clock 
position, after which the area of suction 
was viewed under the slit lamp and the 
petechiae were counted. The end point was 





Fig 3.—Suction device for conjunctival 
capillary fragility measurements. 


the appearance of one to three petechiae. 
Petechiae directly beneath the rim of the 
polyethylene tube were omitted. The tube 
was moved to the 1:30 or 10:30 o'clock 
position, and the suction pressure was 
inereased or decreased in progressively 
smaller steps until the end point was 
achieved. A check of the end point was 
made in a similar manner as for the SCF 
measurements. In most cases, lowering the 
pressure by 10 mm Hg did not produce any 
additional petechiae. In one normal and 
three diabetic subjects an additional lower- 
ing of pressure resulted in fewer petechiae, 
and this was therefore considered as the 
final reading. Generally three to five 
measurements in one eye were necessary 
to reach the end point. 

Measurements were performed to esti- 
mate the variability betweeen the two eyes 
of the same patient on the same occasion 
and the variability in the same eye at one- 
to six-week intervals (Tables 1 and 2). Only 
CCF measurements were performed for 
the variability data. 


RESULTS 


The data on CCF and SCF for 
normal subjects and patients with 
retinopathy were subjected to analy- 
sis of variance with subgroups of 
unequal size, and the results are 
summarized in Table 3. The difference 
in the pressure values for CCF 
between diabetie and normal subjects 
was significant (P < .001), whereas 
the difference in the pressure values 
for SCF between normal subjects and 
patients with diabetic retinopathy 
was not significant. Among the 
diabetic patients, there was no signif- 
icant difference in SCF or CCF 
between the nonproliferative and the 
proliferative retinopathy groups. The 
CCF values were significantly lower 
(P < .001) in women than in men. This 
difference was not significant for 
SCF values. 

In all patients with diabetic retinop- 
athy in whom the test was repeated 
after one to six weeks, there was no 
change in the status of retinopathy at 
the time of second observation. 
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Table 3.—Capillary Fragility in Normal Subjects and 
Patients With Diabetic Retinopathy 


Proliferative 
Diabetic 
Retincpathy 
~ 
Men Women 


Nonproliferative 
Diabetic Retinopathy 
ee OO 
Men Women 


Normal 


Women 


*N indicates sample size. 


COMMENT 


Inereasec vascular permeability 
and thiekening of capillary basement 
membrane are features of diabetes. 
Their relationship as to cause and 
effect is unknown, but they result in 
increased fragility of small blood 
vessels in the body, including the 
eyes. 

It is apparent from our results that 
measurements of eapillary fragility in 
conjunetiva are more significant than 
measurements in the skin. The find- 
ings of a significant difference in the 
CCF between the normal group and 
the group with diabetic retinopathy 
are in agreement and those of Thomas 
and Gérard*; however, the mean val- 
ues of both our groups are somewhat 
lower than their results. 

No significant difference in capil- 
lary fragility was found between 
patients with nonproliferative and 
those with proliferative retinopathy. 
Study of a larger number of patients 
with vanied severity of diabetic reti- 
nopathy would be necessary to deter- 
mine the significance. 

The significantly lower CCF values 
obtained in women as compared to 
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men, both in the control group and in 
the group with diabetic retinopathy, 
may be related to the hormonal differ- 
ences between the sexes. It has been 
observed** that capillary fragility val- 
ues decrease with increasing age. This 
was true and significant (P < .05) in 
the retinopathy group, but not in the 
normal group, probably due to small 
sample size. 

The study of capillary fragility 
methods has not been extensively 
pursued because most measurement 
procedures are time-consuming and 
yield results that are both difficult to 
interpret and variable. The method of 
CCF measurement, however, is simple 
to perform and painless for the 
subject. Study of a large sample of 
normal persons of different age 
groups and patients with various 
grades of diabetic retinopathy will 
provide a better understanding of 
baseline values and will enable us to 
establish a correlation between capil- 
lary fragility and age and severity of 
diabetic retinopathy. A positive corre- 
lation may provide a valuable parame- 
ter for monitoring progression of 
diabetic retinopathy, as well as its 


response to different forms of thera- 


py. 
Further work is under way in our 


laboratory to refine the technique for 
improved sensitivity, for inclusion of 
large samples of both normal subjects 
and patients with diabetie retinopa- 
thy, and fór studying the variability 
data. " 
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Nonproprietary Name and 
Trademarks of Drug 


Proparacaine hydrochloride—Alcaine, Oph- 
thaine, Ophthetie. 
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New Instruments 


A New Test of Visual Acuity Using a 


Holographic Phase Grating and a Laser 


aer W. Smith, MD; Paul W. Remijan, PhD; Walter Remijan; Hansjoerg E. Kolder, MD, PhD; Joanie Snyder 


€ A new visual acuity testing device is 
able to determine a specific visual acuity 
of the retina even in the presence of 
opacities of the ocular media, such as a 
cataract. This is achieved by forming two 
spatially coherent, quasimonochromatic 
point sources near the nodal point of the 
eye. The two spherical waves that 
emanate from the point sources interact 
to produce a pattern of stripes on the 
retina. The intensity of the pattern is easily 
varied. More importantly, the pattern can 
be projected over different-sized retinal 
areas corresponding to visual fields of 0.5 
to 15? in diameter. The device may be 
useful for vision research and preopera- 
tive assessments of visual potential. 

(Arch Ophthalmol 97:752-754, 1979) 


n the examination of the cataract 

patient, the question of whether 
the patient would be able to see 
considerably better after the cataract 
extraction than before it must be 
answered. Goldmann’ reviewed the 
various techniques that are used to 
test retinal function. These include a 
sense of light projection, echography, 
electroretinography, color vision, pu- 
pill function, entoptic phenomena, 
Haidinger's brushes phenomenon, and 
the visually evoked response. These 
techniques are only gross estimates of 
macular function. A specific measure 
of acuity at the fovea is needed. It is 
possible to present a line target 
directly on the retina such that the 
clarity of the pattern is little affected 
by optical imperfections or opacities. 
Young originally showed that this 
could be done with two slits of white 
light.?'P51 

A more modern approach is to use 
the light of a laser. If two coherent 
point sources interfere, a series of 
straight lines is produced. Various 
types of devices using this approach 
have been described.*> We describe a 
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new device that we think is superior to 
previous devices. 


OPERATING PRINCIPLES 


The new retinal acuity device 
projects a laser interference pattern 
onto the retina while using a Maxwel- 
lian view to nullify the refractive 
power of the eye. The nterference 
fringes produced by the new device 
result from the interaction of two 
spatially coherent, quasimonochro- 
matic wave fronts. The fcrm of inter- 
ference fringes depends en the shape 
of interacting wave fronts and the 
fringe spacing depends or the interac- 
tion angle between interfering wave 
fronts. The critical component of the 
new acuity device is a holographic 
phase grating that produces two 
coherent, equal-strength, diverging 
spherical waves from a single-input 
point source. The interaction of these 
two diverging spherical waves creates 
a straight-line interference pattern 
that is eventually projected onto the 
retina. 

An expanded diagram of the new 
retinal acuity device is shown in Fig 1. 
The laser is a 0.9-mW. cylindrical, 
helium-neon gas laser that operates in 
a transverse electric and magnetic 
mode 00. The next component is a 
filter wheel that contains six neutral 
density filters. These filters attenuate 


Fig 1.—Components of 


the laser beam and provide irradiance 
levels on the retina that range from 
0.3 to 300 nW/sq em. The maximum 
output is about 350 nW and Bureau of 
Radiological Health standards for a 
class 1 laser device are attained easily. 
The lens assembly contains a small 
negative lens with a —4-mm focal 
length and a conventional 10x mi- 
croscope objective. The negative lens 
expands the incident laser beam to fill 
the aperture of the microscope objec- 
tive. The objective then forms a quasi- 
monochromatic point source P at a 
distance Z, from the phase grating. As 
explained in the following section, the 
distance Z, is directly related to the 
fineness of the pattern that is even- 
tually projected onto the retina. The 
required Z, adjustment is achieved by 
mounting the entire lens assembly on 
a cam-activated, spring-loaded slide. 
The diverging spherical wave from 
P is split into multiple diverging 
spherical waves by the holographic 
grating. Each diverging spherical 
wave appears to diverge from a sepa- 
rate virtual point source that is 
temporally coherent with the input 
source P. Furthermore, three of the 
virtual point sources are equal in 
strength and their associated equal- 
strength spherical waves are depicted 
by circles C,, C ,, and C., in Fig 1. 
Straight-line fringe patterns exist 


laser acuity device. 


APERTURE 


O 


EYEPIECE 


N PRISM 
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"ig 2.—Left, Components, housings, and assemblies of device: (1) laser housing, (2) filter wheel assembly, 
3) slide, (4) cam follower, (5) cam, (6) lens assembly, (7) grating mount, (8) dove prism assembly, (9) 


t 


aperture wheel, (10) eyepiece. Right, Assembled device: (11) laser power supply on-off switch, (12) thumb 
adjustment of filter wheel, (13) thumb adjustment of dove prism, (14) thumb adjustment of aperture wheel, 
$15) knob for adjusting acuities. 





Fig 3.—Laser acuity device in operation. 


within the overlap areas A and B. The 
fringe pa-tem is nonlocalized and 
exists within any overlap area follow- 
ing the gratirg. 

A dove prism is located along the 
axis A, and imtercepts the fringe field 
that is defined by overlap area A. 
Sometimes referred to as an image 
rotator, the dove prism operates 
according te the principle of total 
internal refiection and is used to 
contro| the zngular orientation of 
fringes withm overlap region A. 
When the dewe prism is rotated 45° 
around axis A the output fringe field 
within A is retated by 90°, or twice the 
prism rotationangle. The other spher- 
ical waves and fringe fields that are 
produced by tae grating never enter 
the dove prism aperture and are 
neglected. 

The fringe 3eld that subsequently 
passes through the dove prism is 
limited in size by the eyepiece aper- 
ture. The size of the fringe field is 
further contrelled by an aperture 
wheel placed in the front focal plane 
of the eyepiewe. Using various-sized 
apertures, the apparent field of view 
can be varied from 0.5 to 15? in diam- 
eter. A 10x eyepiece focuses the 
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Fig 4.—Fringe formation geometry. See text for explanation of symbols. 
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Fig 5.—Fringe pattern subtended angle. See text for explanation of symbols. 


fringe field and forms twin coherent 
point sources near the nodal point of 
the eye being tested. This point source 
positioning constitutes a Maxwellian 
view and virtually eliminates the 
effects of the eve's refractive power. 
The twin point sources formed near 
the eye's nodal point produce two 
spherical wave fronts that interact to 
form a fringe field within the eye. 
This fringe field stimulates the retina 


and causes the patient to "see" a 
straight-line fringe pattern. 

One of the outstanding features of 
the new acuity device is its stability. 
Many interference devices, or inter- 
ferometers, require the two interact- 
ing wave fronts to traverse complete- 
ly different paths. With such a design, 
any random atmospheric turbulence 
or mechanical vibration witRin either 
beam causes unstable fringes. In the 
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new laser acuity device two interact- 
ing wave fronts traverse the same 
path along axis A,. Any perturbation 


5' ian iis 
wt " 





. along this common path affects both. 


wave fronts simultaneously and the 
fringe pattern, which is a measure of 
optical path difference, remains sta- 
tionary. The common path principle 
allows instrument ae ago for 
special experiments because a variety 
of optieal components canebe placed 
between the grating and eyepiece 
without producing instability and 
fringe distortion. 

The mechanieal design features 
rugged construction and simplified 
controls for ease of operation. The 
device is primarily constructed of 
black anodized aluminum. The only 
notable exceptions to this construction 
are the cam, the cam follower, and the 
slide, which are constructed of har- 
dened tool steel. The major compo- 
nents, housings, and assemblies con- 
sist of the following (Fig 2, left): (1) 
laser housing, (2) filter wheel assem- 
bly, (3) slide, (4) cam follower, (5) cam, 
(6) lens assembly, (7) grating mount, 
(8) dove prism assembly, (9) aperture 
wheel, and (10) eyepiece. 

The fully enclosed device with 
accessible controls is shown in Fig 2, 
right. The controls include the follow- 
ing: (11) laser power supply on-off 
switeh, (12) thumb adjustment of 
filler wheel for controlling pattern 
intensity, (13) thumb adjustment of 
dove prism angle for controlling 
fringe pattern orientation, (14) thumb 
adjustment of aperture wheel for 
controlling visual field angle, and (15) 
knurled knob for selecting various 
cam angles that correspond to equiva- 
lent Snellen acuities. All controls 12 
through 15 use a ball-plunger-detent 
mechanism to indicate various control 
settings. For example, a 360? rotation 
of the filter wheel will encounter six 
stop positions that indicate proper 
insertion position of six different 
neutral density filters into the laser 
beam. The aperture wheel has eight 
stop positions for locating eight 
different-sized apertures at the front 
focal plane of the eyepiece. The dove 
prism thumb wheel has positive stops 
corresponding to fringe orientations 
of 0°, 45°, 90°, and 135°. The knurled 
knob control has 12 stop positions indi- 
cating 12 distinct cam settings. The 12 
cam settings establish 12 precise val- 
ues of Z,. In turn, the 12 Z, values are 
related to calibrated fringe spacings 
that correspond to 12 Snellen acuities 
ranging from 20/15 to 20/400. All 
positive stop positions of the various 
controls are clearly marked by perma- 
nent paint-filled engravings. In addi- 
tion, alf rotating thumb controls 
contain ball bearings to provide con- 
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sistently smooth operation. The reti- 
nal acuity device measures approxi- 
mately 12 x 14 x 30 em and weighs 
about 20 kg. The device is mounted on 
a special chin rest apparatus (Fig 3), 
and because of its small size, the 
entire device is moved in two dimen- 
sions to achieve precise alignment 
while the patient's head is held 
stationary. 


RELATIONSHIP BETWEEN 
FRINGE PATTERN SPACING 
AND VISUAL ACUITY 


A normal 20/20 letter subtends a 
total angle of five minutes of are (5’) 
at the eye; each stroke of the letter 
subtends l' The letter E can be 
considered as three stripes, either 
dark stripes on a light background, or 
light stripes on a dark background. 
Each stripe is equivalent to the stroke 
of the letter E and subtends 1’ at the 
eye. The subtended angle of fringes 
perceived by the patient is equated to 
the subtended angle between the 
strokes of a Snellen equivalent letter 
E. In general, it is easier to detect 
stripes than letters because stripe 
orientation is considered a more prim- 
itive form of vision than pattern 
recognition. On the other hand, inter- 
ference fringes have a (sine) intensi- 
ty profile and are harder to see than 
high-contrast stripes or bars. There- 
fore, the term "laser interferometric 
acuity” (LIA) may be used to indicate 
an ability to resolve two beam inter- 
ference fringe patterns whose minima 
subtend an angle equal to the angle 
subtended by the strokes of a Snellen 
letter E. 

Two equal-strength point sources 
produced by the holographic grating 
result in the formation of straight- 
line fringes that are eventually 
viewed by the patient (Fig 1). Figure 4 
is a diagram of the holographic grat- 
ing, the two point sources, and the 
associated parameters. The diagram 
is not to scale and the various angles 
are exaggerated for clarity. Using 
simple trigonometry, 


S = 24, sin (£)~ Z, sin 6. (1) 
2 


From the grating equation, 


sin 6 
acci 2 
E : (2) 
where ¢ is the spatial frequency of 
the holographic grating and A, which 
is 6,328 A, is the helium neon laser 
wavelength. 

The well-known, two-beam inter- 
ference equation applicable to the 
fringe pattern at the aperture plane 
is 


t Y 2 sin G) (3) 
À 
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tuting the approximation 


sin Éa x 2 
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% +, 
Then, 
E ~ eS. ae (4) 
A G, + Zà 
Finally, using equations 1 and 2, 
£ ~ 5 sine _ E Z 
Aa +Z) Z +2, 
or 
1 2,44, 
d UEM (5) 


The trigonometric approximations 
used to derive equation 5 are extreme- 
ly accurate because the angles 6/2 and 
a/2 are very small. A rigorous calcula- 
tion of 1/£ reveals that equation 5 is 
accurate to within 0.2%. 

After the fringe spacing at the 
aperture plane is calculated, the Snell- 
en equivalent fringe separation can be 
examined (Fig 5). The separations 
between fringe minima are assumed 
to be along the strokes of the letter E. 
Using the example of the 20/20 letter 
E,y = 2'andl/ ? shouid subtend 2' at 
the eye. The eyepiece lens visualizes 
the fringes within the aperture at 
infinity. Therefore, the subtended 
angle of the virtual image at the eye is 
identical to the subtended angle of the 
object at the lens center. From Fig 5, 


1 
f tan y =x- 


Substituting into equation 5, 
ut 
Ew 
After rearranging terms, 


f tan y = 


Z. 
x £ À (6) 
Da (E f tan y— 1) 


The LIA device has Z, = 96 mm, 
t = 400 lines/mm, and f = 25 mm. 
The required Z, distance for a 20/20 
LIA is 19.926 mm and can be calcu- 
lated directly from equation 6 with 
y » 2’. 
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Liqui&ilm Forte provides 
long- asting efficacy for 
mild to severe dry eye. 

Liqu&lni Fortes more viscous 
formulation of 3% polyvinyl 
alcoho: means a longer retention 
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therapeutic effectiveness. In fact, 
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„a 3% polyvinyl alcohol solution 
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‘Effective for Epithelial Lesions or 
as an Adjunct in Stromal Lesions 


‘Choice of Dosage Forms for 
Patient Convenience 


-Lower Cost than ara-A* 


“Based en menufacturer's suggested list prices. Check your local pharmacy for actua! patient cost. 


Defore prescribing, see complete pre- 
scribing information in SKGF literature or 
PDR. The following is a brief summary. 


Indication: Herpes simplex keratitis (topi- 
cal use only). 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Warning: Administer with caution in 
pregnancy or women of childbearing 
potential. Malformations were reported 
in one study in rabbits when idoxuridine 
was instilled in the eyes of the dams: a 
subsequent, more detailed study in 
rabbits showed no such effects, even at 
substantially higher dosages. 


Precautions: If there is no response in 
epithelial infections after 7 or 8 days, other 
therapy should be considered. Recom- 
mended frequency and duration of 
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Not effective in corneal inflammations if 
herpes simplex is not present. Boric acid 
should not be used concomitantly. To in- 
sure stability is maintained, the solution 
should not be mixed with other medica- 
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reactions have keen reported. Photo- 
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manifestation of the infection), corneal 
clouding, and stippling of the corneal 
epithelium have been observed. 


Supplied: 0.1% Ophthalmic Solution (1 
mg./ml.) in 15 ml. bottles with dropper: 
0.5% Ophthalmic Ointment (5 mg./ 
gram) in 4 gram tubes. 
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OPHTHALMIC SOLUTION 


a significant advance in the topical treatment 
of chronic open-angle glaucoma... 











Timoptic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


significantly more effective than pilocarpine or 
epinephrine with fewer and less severe side effects” 


® little or no change in pupil size 

€ little or no blurring of vision 

9 no dimming of vision...no night blindness 
€ little or no effect on tear production 

€ little or no hyperemia 


9 simple ‘“‘one-drop”’ b i.d. dosage 
(may encourage long-term compliance) 


TIMOPTIC (Timolol Maleate, MSD) is contraindicated in patients who are 
hypersensitive to any component of this product. 


Occasionally, mild ocular irritation has been reported. 


Sufficient clinical data have rot been obtained to show safety or efficacy in 
narrow-angle or angle-closure glaucoma. 


“Based on controlled multiclinic studies, evaluating over 1,000 patients. 
Data on file, Merck Sharp & Dohme. For published articles from the 
clinical studies on TIMCPTIC, please see last page of this advertisement. 
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Adverse effects commonly caused by pilocarpine and 

epinephrine as reported in the literature— 

rarely encountered with TIMOPTIC (timolol Maleate, MSD) 
Drug-induced Adverse Effects \ 


pilocarpine TIMOPTIC epinephrine TIMOPTIC 
(in clinical studies) (in clinical studies) 


spasm of none reported hyperemia rare and mild 
accommodation 

shallowing of the none reported macular edema none reported 
anterior chamber in aphakic patients 
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please see last page With TIMOPTIC, slight reduction of the resting heart rate has been observed in some patients. 
of this ativertisement. Local hypersensitivity reactions have occurred rarely. 
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a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 





e Fast onset of action (usually within 1⁄2 hour) 


e Based on clinical studies of 638 patients maintained on therapy 
from 14 to 477 days: 
approximately 76% (485 of 638) of patients satisfactorily managed 
(IOP less than 22 mm Hg) on TIMOPTIC alone 
approximately 93% (593 of 638) of patients satisfactorily managed 
with TIMOPTIC alone cr administered concomitantly with other 
antiglaucoma agents 


f € No evidence of diminished responsiveness reported in 102 patients 
treated for at least two years 


€ Absence of miosis may facilitate visualization of optic disc and 
evaluation of visual fields 


€ Usually well tolerated 


€ Produced fewer and less severe side effects than either 
pilocarpine or epinephrine 


TIMOPTIC should be used with caution in patients with known contraindications 

to systemic use of beta-adrenergic receptor blocking agents. 

Patients who are already receiving a beta-adrenergic blocking agent orally should be 
observed for a potential additive effect. 


greater efficacy and safety 


In comparative clinical studies—significantly more 
effective than pilocarpine or epinephrine 


In multiclinic studies, TIMOPTIC Mimolol Maleate, MSD) 
reduced IOP in proportionately more patients 
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% of patients with IOP reduced to less than 22 mm Hg (p — 0.01) 


Data are derived from the final visit (week 17) in the multiclinic pilocarpine and epinephrine 
comparative studies. These include patients who withdrew due to ineffective response or an 
adverse clinical experience. 


In all clinical studies, therapy with TIMOPTIC resulted in 
fewer dropouts* than with pilocarpine or epinephrine 






wore 6.7% (35 of 520) 


a Plocomine 2655 00H47 
4 MSD L2 4 Epinephrine 40.396 (52 of 429) 


ERC 
ONE 
O Data include patients participating in clinica: studies lasting 14 to 477 days. ° 


For a brief summary of 
Prescribing Information. 
please see lestpage * Dropouts are defined as patients whose IOF could not be reduced to levels 
of this advertsement below 22 mm Hg, or those who withdrew because of an adverse clinical experience. 








Timoptic 


TIMOLOL MALEATE | MSD 
OPHTHALMIC SOLUTION 


significantly broadens 
the medical optionsin . 
antiglaucoma therapy 


€ Permits prolonged maintenance therapy—no evidence of 
tolerance reported In a clinical study of 102 patients treated for at least 
two years, there was no evidence of diminished responsiveness to TIMOPTIC . 


^ 





e Compatible with other agents Concomitant therapy with pilocarpine and 
other miotics, and/or epinephrine, and/or systemically administered carbonic 
anhydrase inhibitors, such as acetazolamide, can be instituted for the patient who 
needs reduction of IOP greater than provided by one drop of 0.596 TIMOPTIC 
twice a day. Dosages above one drop of 0.596 TIMOPTIC twice a day generally 
have not been shown to produce further reduction in intraocular pressure. 


* Helpful in the medical management of a broader range of patients 
In some patients who respond inadequately to maximum available drug therapy, 
the addition of TIMOPTIC may result in satisfactory management of intraocular 
pressure, thus possibly postponing the need for surgery. 


e Often effective in patients previously difficult to manage. ..such as 
working patients incapacitated by accommodative spasm produced by miotics, 
older patients with cataracts whose vision is impaired with miotics, patients with 
heavily pigmented irides whose response to pilocarpine is diminished, and aphakic 
patients who may develop macular edema from epinephrine. 


Since clinical studies in children have not been done, TIMOPTIC is not š 
" recommended for use in children at this time. TIMOPTIC has not been studied 

in human pregnancy. The use of TIMOPTIC in pregnant women requires 

that the anticipated benefits be weighed against the possible hazards. 
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For a brief sumrrary of 
Prescribing Inforrnation, 
please seesfollowirg page. 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of . 
elevated IOP in chronic open-angle glaucoma 


Dosage Guidelines: 


How to transfer from current therapy to TIMOPTIC 
(Timolol Maleate, MSD): 


4 On the first day: continue with the agent(s) already being used and add one drop 
0.25% TIMOPTIC in each eye b.i.d. 


2 On the second day: discontinue the previously used agent(s) and continue with 
TIMOPTIC in each eye b.i.d. 


How to add TIMOPTIC to other agents: 
4 Administer one drop 0.25% TIMOPTIC in each eye b.i.d....while continuing with 
the agent(s) already being used. 


2 If a higher dosage of TIMOPTIC is required, substitute one drop 0.5% 
TIMOPTIC in each eye b.i.d....while centinuing with the agent(s) already being used. 


How to start patients on TIMOPTIC : 


Usual starting dosage: 
one drop 0.2596 TIMOPTIC 
in each eye twice a day. 











If clinical response 
is not adequate: 


Dosage may be increased (from the 
0.2596 solution) by changing to one 
drop 0.596 TIMOPTIC twice a day in 
each eye. If the intraocular pressure is 
maintained at satisfactory levels, the 
dosage schedules may be changed to 
one drop once a day in each eye. Dosages 
above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown 
to produce further reduction in IOP. 


Because of diurnal variations in intraocular 
pressure, satisfactory response to the 

once-a-day dose is best determined by 
measuring the intraocular pressure at different 
times during the day. 


In patients with a historv of severe cardiac disease, m 
pulse rates should be checked. 
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for many patients—a significant m - 
advance for tpe reduction of elevated IOP Im o IC 


in chronic open-angle glaucoma 


in ocular hypertension (TIMOLOL MALEATE | MSD) 


in aphakic glaucoma 


in some patients with secondary glaucoma OP HIHALMIC SOLUTION 
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CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients who are hypersensitive to 
any component of this product. 
PRECAUTIONS: Should be used with caution in patients with known contraindications to 
systemic use of beta-adrenergic receptor blocking agents. These include bronchial asthma; 
sinus bradycardia and greater than first-degree block; cardiogenic shock; right ventricular 
failure secondary to pulmonary hypertension; congestive heart failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a history of severe cardiac 
disease, pulse rates should be checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be observed for a potential 
additive effect either on the intraocular pressure or on the known systemic effects of beta blockade. 

í Sufficient clinical data have not been obtained to show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 
Pregnancy: TIMOPTIC has not been studied in human pregnancy. The use of TIMOPTIC in 
pregnant women requires that the anticipated benefit be weighed against possible hazards. 
Use in Children: Since clinical studies in children have not been done, TIMOPTIC is not 
recommended for use in children at this time. 
ADVERSE REACTIONS: Occasionally, signs and symptoms of mild ocular irritation have 
been reported. Slight reduction of the resting heart rate (mean reduction 2.9 beats/minute, 
standard deviation 10.2) has been observed in some patients. Local hypersensitivity reactions 
have occurred rarely. 
Note: TIMOPTIC has been used in patients with glaucoma wearing conventional (PMMA) 
hard contact lenses, and has generally been well tolerated. TIMOPTIC has not been studied in 
patients wearing lenses made with materials other than PMMA. 
HOW SUPPLIED: 

TIMOPTIC Ophthalmic Solution, 0.25% 
» TIMOPTIC Ophthalmic Solution, 0.596 
M S D Both are available in 5-ml plastic OCUMETER* Ophthalmic Dispenser with a controlled drop tip. 
MERCK J8TMOI (DC 7046004) 


SHARP For more detailed information, consult your MSD Representative or see full Prescribing Information. 
DOHME Merck Sharp & Dohme, Division of Merck & Co., INC., West Point, Pa. 19486. 
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Calendar of Events 





1979 


April 


Echography Course, lowa City, April 4-11. 

Albert C. Snell Memorial Lecture, Rochester, 
NY, April 5. 

Computers in Ophthalmology, Washington Uni- 
versity, St Louis, April 5-6. 

Rochester Ophthalmological Society, Roches- 
ter, NY, April 6. 

Practical Visual Electrodiagnosis, Methodist 
Hospital, Houston, April 7-8. 

US Intraocular Lens Symposium, Century Plaza 
Hotel, Los Angeles, April 8-11. 

Postgraduate Seminar and Jules Stein Lecture, 
UCLA, Los Angeles, April 19-20. 

Vitrectomy Seminar and Workshop, Hyatt 
Regency, San Francisco, April 19-20. 

Contact Lens Conference, Park Plaza Hotel, 
Toronto, April 20-21. 

Illinois Society of Ophthalmology and Otolaryn- 
gology, Chateau Louise, Dundee, Ill, April 
20-22. 

Contact Lens Fitting for Ophthalmologists by 
Ophthalmologists, Roanoke, Va, April 21. 


May 


Virginia Society for Ophthalmology and Otolar- 
yngology, Charlottesville, Va, May 2-5. 

International Congress on Intraocular Implants, 
Paris, May 2-5. 

New Orleans Spring Fiesta Ophthalmic Micro- 
surgery Seminar, New Orleans, May 3-5. 

Western Orthoptic Meeting, Portland, Ore, May 
3-5. 

Clinical Day (Plastic Surgery), University of 
Western Ontario, London, Ontario, May 4. 
French Ophthalmological Society, Paris, May 

6-10. 

Ophthalmology Conference, University of Michi- 
gan, Ann Arbor, May 10-11. 

Neuro-ophthalmologic Aspects of the Orbit and 
Cavernous Sinus, Kingston, Ontario, May 10- 
12. 

Contact Lenses—Present and Future, Mercy 
Baptist Hospital, St Louis, May 13. 

Ocular Trauma: Medical and Surgical Manage- 
ment, Minneapolis, May 14-15. 

Pennsylvania Academy of Ophthalmology and 
Otolaryngology, Bedford, Pa, May 16-19. 

Symposium on Glaucoma Surgery, Detroit Plaza 
Hotel, May 17-18. 

Diagnosis and Treatment of Retinal Vascular 
and Macular Disease, Hyatt in Union Square, 
San Francisco, May 18-19. 

Seventh Nerve Surgical Dissection Course, New 
York Medical College, May 20-22. 

Pacific Coast Oto-Ophthalmology Society, Mon- 
terey, Calif, May 22-24. 

International Congress on Contact Lenses, 
Madrid, Spain, May 22-24. 


June 


American Association for Pediatric Ophthalmol- 
ogy and Strabismus, Four Seasons Hotel, 
Toronto, June 3-6. 

International Society Clinical Electrophysiology 
of Vision, Friedrichroda, German Democratic 
Republic, June 5-10. 

lowa Eye Association, lowa City, June 7-9. 

Contact Lens Conference of Wills Eye Hospital, 
Atlantic City, NJ, June 7-9. 

Current Concepts in Ophthalmology, Sunriver. 
Ore, June 13-16. 

Highlights of Modern Ophthalmology, Pacific 
Medical Center, San Francisco, June 14-16. 
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Washington Ophthalmology Alumni-Resident 
Day, Seattle, June 16. 

Ophthalmology Reunion, VA Medical Center, 
Tuskegee, Ala, June 21. 

International Congress on Phakoemulsiffcation 
and Cataract Methodology, Rio de Janeiro, 
June 27-29. 


July 


Diagnosis and Management of Corneal and 
Externa! Diseases, Hilton Hotel, San Diego, 
July 13-14. 


August 


Clinical Problems in Cornea and External 
Disease. Kamuela, Hawaii, Aug 4-11. 

Colby College Seminar, Waterville, Me, Aug 
5-9. 


September 


International Orthoptic Congress, Berne, Swit- 
zerland, Sept 4-6. 

international Lens Implant Course, Sliuskil, The 
Netherlands, Sept 5-6. 

Internationa! Society of Geographic Ophthal- 
mology, Rio de Janeiro, Sept 10-14. 

Illinois Soeiety of Ophthalmology and Otolaryn- 
gology, Holiday Inn, Freeport, Ill, Sept 14-16. 


October 


international Retina Symposium, lowa City, Oct 
4-6. 


November 


American Academy of Ophthalmology, San 
Francisco, Nov 4-8. 


1980 


March 


Ocular Toxicology, University of Oregon, Port- 
land, March 13-14. 

Ocular Therapeutics, University of Oregon, Port- 
land, March 15. 


April 


International Symposium on Herpetic Eye 
Diseases, Freiburg, Germany, April 12-14. 
Ophthalmological Society of the United King- 

dom, London, April 16-18. à 
European Ophthalmological Congress, Brigh- 
ton, England, April 21-25. 


à 


June 


Symposium on Plastic and Reconstructive 
Surgery, Manhattan Eye, Ear, and Throat 
Hospital, June 18-21. 

Diagnosis and Management of Retinal Vascular 
and Macular Disorders, Sun Valley, Idaho, 
June 25-July 1. 


October 


Royal Australian College of Ophthalmologists, 
Sydney, New South Wales, Oct 7-9. 

American Academy of Ophthalmology, New 
Orleans, Oct 14-17. 


Calendar of Events 
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News and Comment 


Document.—Thé Illuminating Engi- 
neering Society of North America has 
published a document on "Risks Asso- 
ciated With the Use of UV-A Ir- 
radiators Being Used in Treating 
Psoriasis and Other Conditions." This 
was prepared by the photobiology 
committee of the society and can be 
obtained directly from the Illuminat- 
ing Engineering Society of North 
America, 345 E 47th St, New York, NY 
10017. 


Code of Ophthalmological Ethics.— 
The Academia Ophthalmologica Inter- 
nationalis has published a code of 
ophthalmological ethics. This code was 
worked out primarily by Prof Jules 
Francois of Belgium. First, the code 
covers the general principles of oph- 
thalmic ethics. Then it discusses “the 
ophthalmologist in service of the 
patient,” "the ophthalmologist in ser- 
vice of the community," "relations 
between physicians," and "relations 
between ophthalmologists and third 
parties." 


New Ophthalmology Journal.—A new 
journal, International Ophthalmology, 
has appeared on the horizon. It aims to 
provide the clinieian with recent 
advances in ophthalmology. In addi- 
tion to original research papers, the 
journal will present review articles, 
editorial comments, news, and book 
reviews. The managing editors are 
A. F. Deutman, Nijmegen; E. L. 
Greve, Amsterdam;nd J. J. De Laey, 
Ghent. The journal is published by Dr 
W. Junk in The Netherlands. 


Statistical Booklet.—The National 
Center for Health Statistics has pub- 
lished a booklet “Refraction Status 
and Motility Defects of Persons 4-74 
Years, United States, 1971-1972." 
These statistics show that more than 
half (52.4%) of the population between 
6 and 74 years of age wear glasses or 
contact lenses, and more than 7.1 
million (3.7%) of the population have 
manifes? strabismus. The monograph 
is No. 206 of series No. 11 of “Vital 
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and Health Statistics.” It is Depart- 
ment of Health, Education, and Wel- 
fare publication 78-1654 and may be 
obtained from the Public Health 
Services, Department of Health, Edu- 
cation, and Welfare, Hyattsville, MD 
20782. 


International Symposium.—An inter- 
national symposium on ocular toxicol- 
ogy will be held March 13-14, 1980, to 
be followed by a day on ecular thera- 
peuties. For further information con- 
taet Dr Frederick Fraunfelder, De- 
partment of Ophthalmology, Univer- 
sity of Oregon, Portland, OR 97201. 


Ophthalmological Society of the Unit- 
ed Kingdom.—The centenary meeting 
of the Ophthalmological Society of the 
United Kingdom will be held in 
London, during the week preceding 
the meeting of the European Society 
in Brighton, England, April 16-18, 
1980. For further information contact 
The Honorary Secretary, Ophthalmo- 
logical Society of the United King- 
dom, The Royal College of Surgeons, 
Lincoln Inn Fields, London WC2, 
England. 


Vitrectomy Symposium and Work- 
shop.—A vitrectomy symposium and 
workshop (with emphasis on anterior 
segment technique and instrument 
comparison) will be held by the 
University of California at the Hyatt 
Regency Hotel, Five Embarcadero 
Center, San Francisco, April 19-20, 
1979. For further information contact 
Extended Programs in Medical Edu- 
cation Office, School of Medicine, 
Room 569-U, University of California, 
San Francisco, CA 94148. 


Illinois Society of Ophthalmology and 
Otolaryngology.—The Illinois Society 
of Ophthalmology and Otolaryngology 
will meet April 20-22, 1979, at the 
Chateau Louise, Dundee, Ill, and Sept 
14-16, 1979, at the Holiday Inn, Free- 
port, Ill. For further information 
contact Dr A. Reese Matteson, 101 W 
North St, Danville, IL 61832. 


European Ophthalmological Soci- 
ety.—The Sixth Meeting of the Euro- 
pean Ophthalmological Society will be 
held April 21-25, 1980, in Brighton, 
England. The main theme will be “The 
Cornea in Health and Disease.” For 
further information contact The Offi- 
cial Organizer, Holland Organizing 
Center, 16 Lange Voorhout, The 
Hague, the Netherlands. 


Meeting of Virginia Society of Oph- 
thalmology.—The 60th Annual Meeting 
of the Virginia Society of Ophthalmol- 
ogy and Otolaryngology Inc will be 
held May 2-5, 1979, at the Boar’s Head 
Inn in Charlottesville, Va. For infor- 
mation, contact Dr Richard E. Gard- 
ner, Staunton Medical Center, Staun- 
ton, VA 24401. 


Course on Retinal Vascular and 
Macular Disease.—The Retina Re- 
search Fund of St Mary’s Hospital & 
Medical Center in San Francisco will 
hold a course entitled "A Basic Review 
and Recent Advances in Diagnosis 
and Treatment of Retinal Vascular 
and Macular Disease,” at the Hyatt 
in Union Square, San Francisco, May 
18-19, 1979. For further information, 
contact Dr Howard Schatz, 390 Laurel 
St, San Francisco, CA 94118. 


Conference on Current Concepts in 
Ophthalmology.-The Devers Eye 
Clinic of Good Samaritan Hospital 
and Medical Center, Portland, Ore, 
will hold its third annual conference 
on Current Concepts in Ophthalmolo- 
gy at Sunriver Lodge in Sunriver, Ore, 
June 13-16. For further information, 
contact Rebecca Tarshis, Conference 
Coordinator, 918 NE 44th Ave, Port- 
land, OR 97213. 
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Postgraduate Symposium.—The Uni- 
versity of Southern California will 
hold a postgraduate symposium on 
“Clinical Problems in Cornea and 
External Disease” in Kamuela, Ha- 
wail, Aug 4-11, 1979. For further 
information contact the Associate 
Dean for Postgraduate Affairs, Uni- 
versity of Southern California School 
of Medicine, 2025 Zonal Ave, Los 
Angeles, CA 90033. 


Colby College Seminar.—The Fifth 
Annual Colby College Seminar will be 
held Aug 5-9, 1979. The faculty will 
include Drs Richard Brubaker, David 
Epstein, John Hetherington, Jr, Ken- 
neth Richardson, and George Spaeth. 
For further information, contact Rob- 
ert H. Kany, Director, Special Pro- 
grams, Colby College, Waterville, ME 
04901. 


International Congress.—The Sixth 
International Congress of the Inter- 
national Society of Geographic Oph- 
thalmology will be held Sept 10-14, 
1979, at the Hotel Nacional, Rio de 
Janeiro. For further information con- 
tact the Secretary of the Congress, Av 
Maracanã, 377 Rio de Janeiro, Brazil. 
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Annual Scientific Meeting.—The 
Pennsylvania Academy of Ophthal- 
mology and Otolaryngology will hold 
its annual scientific meeting at the 
Bedford Springs Hotel, Bedford, Pa, 
May 16-19, 1979. The guest speakers 
include Drs S. A. Boruchoff, H. Mac- 
Kensie Freeman, David G. Cogan, 
Robert D. Reinecke, Yale L. Fisher, 
and Richard H. Keates. For further 
informaticn, contact Dr Donald B. 
Kamerer, 1501 Loeust St, Pittsburgh, 
PA 15219. 


Symposium on Corneal Disease and 
Contact Lenses.—The Southern Cali- 
fornia Permanente Medical Group 
and the University of California at 
San Diego will hold a symposium on 
“Diagnosis and Management of Cor- 
neal External Disease and Contact 
Lens Problems” at the Hilton Hotel in 
San Diege, July 13-14, 1979. Among 
the guest speakers will be Drs Stuart 
Brown, Dan Jones, Herbert Kaufman, 
Anthony Nesburn, and Joel Sugar. 
For further information, contact 
Southern California Permanente 
Medical Group, Education Office, 4647 
Zion Ave, San Diego, CA 92120. 


Course in Management of Ocular 
Trauma.—The University of Minneso- 
ta will hold a specialty course on “Ocu- 
lar Trauma: Medical and Surgical 
Management," May 14-15, 1979 in 
Minneapolis. For *urther information, 
contact Ruth K. McIntyre, Office of 
Continuing Medieal Education, Uni- 
versity of Minnesota Medical School, 
Box 293 Mayo Memorial Building, 420 
Delaware St SE, Minneapolis, MN 
55455. 


Appointment of Dr Herbert E. Kauf- 
man.—Dr Herbert E. Kaufman, chair- 
man of the Department of Ophthal- 
mology at Louisiana State University, 
has been appointed to the National 
Advisory Eve Council, the principal 
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consultative body to the National Eye 
Institute. 

Dr Kaufman is the recipient of the 
Proctor Medal from the Association 
for Research in Vision and Ophthal- 
mology. He was chief editor of Inves- 
tigative Ophtalmology from 1973 to 
1977. 


Election of Thomas J. Kirby, Jr, 
MD.—At the annual meeting of the 
Joint Commission on Allied Health 
Personnel in Ophthalmology, Thomas 
J. Kirby, Jr, MD, of Rochester, Minn, 
was elected president. Other members 
of the executive committee are Drs 
Peter Y. Evans, Bernard R. Blais, 
Harold A. Stein, Robert Hugh Mona- 
han, and Barnet R. Sakler. 


Seminar on Contact Lenses.—The St 
Louis Mercy-Baptist Hospital will 
hold an eye seminar on "Contact 
Lenses—Present and Future" on May 
18, 1979. Among the guest speakers 
will be G. D. Hailey and Drs O. Dabe- 
zies, J. Aquavella, J. Baldone, and 
G. P. Halberg. For further informa- 
tion, contact Eye Seminars, 3t John’s 
Mercy Medical Center, 615 S New 
Ballas Rd, St Louis, MO 63141. The fall 
seminar will be held Oct 21, 1979. 


Western Regional Orthoptic Meet- 
ing.—The Western Regional Orthoptic 
Meeting will be held at the Good 
Samaritan Hospital and Medieal Cen- 
ter in Portland, Ore, May 3-5, 1979. 
The topic will be "Strabismus for 
Orthoptists and Clinicians.” For 
further information, contact Peggy 
Gallup, Devers Eye Clinic, 1200 NW 
23rd Ave, Portland, OR 97210 


Course on Contact Lens Fitting.—A 
course on "Contact Lens Fitting for 
Ophthalmologists by Ophthalmolo- 
gists” will be held in Roanoke, Va, 
April 21, 1979. This course is spon- 
sored by the Medicornea Eastern and 
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Gill Memorial Hospital Foundation. 


For further information, contact Dr J. 


E. Crowgey, Gil Memorial Hospital, 
711 Jefferson St SW, Roanoke, VA 
24008. . 


Iowa Eye eee Meeting.—The 
annual meeting ef the lowa Eye Asso- 
ciation wilkbe held June 7-9, 1979. The 
guest speaker will be Dr Stephen J. 
Ryan from the University of Southern 
California. For further information, 
contact Dr' Thomas A. Weingeist, 
Department of Ophthalmology, Uni- 
versity of Iowa Hospitals, Iowa City, 
IA 52242. 


Appointment of Dr Edward S. Per- 
kins.— Edward Srlvester Perkins, MD, 
PhD, FRCS, has been appointed 
professor of ophthalmology at the 
University of Iowa. Dr Perkins was 
Sembal Professor of experimental 
ophthalmology at the University of 
London and director of the Depart- 
ment of Experimental Ophthalmology 
at the Institute of Ophthalmology. Dr 
Perkins is a member of the editorial 
boards of the British Journal of 
Ophthalmology, Experimental Eye Re- 
search, and Ophthalmic Literature. 
He is a member of the faculty of 
ophthalmologists of the Royal College 
of Surgeons and has received the 


Treacher-Collins and the Nettleship 


prizes. 

Dr Perkins will continue his re- 
search work in Iowa City while, at the 
same time, fulfilling clinical obliga- 
tions. 


Ophthalmology Alumni-Resident 
Day.—The annual University of Wash- 
ington Ophthalmology Alumni-Resi- 
dent Day will be held June 16, 1979. 
The guest speaker will be Dr John 
Keltner of Davis, Calif. For further 
information, ecntaet Dr John W. 
Chandler, 700 Broadway, Seattle, WA 
98122. i 
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FOURTH ANNUAL 
OPHTHALMIC SURGERY SEMINAR 
i JAMES V. AQUAVELLA, M.D., DIRECTOR 
DEPARTMENT OF OPHTHALMOLOGY, PARK RIDGE HOSPITAL 
AND ROCHESTER OPHTHALMOLOGICAL SOCIETY 


ROCHESTER ACADEMY OF MEDICINE—ROCHESTER, NEW YORK—AUGUST 10 & 11, 1979 


CLAES H. DOHLMAN, M.D. 
BOSTON, MASSACHUSETTS 
WALDERT MEMORIAL LECTURER 


LECTURES—AUGUST 10, 1979 


James V. Aquavella, M.D. Corneal Complications of Cataract Surgery 
Claes H. Dohlman, M.D. Diagnosis & Treatment of Dry Eyes 
Corneal Preblems of General Interest 
Richard H. Keates, M.D. Computers in Ophthalmology 
Intra-Ocular Lens Update 
Maurice B. Landers, M.D. Indications for Vitrectomy 
Methods of Vitrectomy 
Henry S. Metz, M.D. Pediatric Cataracts 
William E. Scott, M.D. Amblyopia 


Surgery for Congenital Esotropia 
WORKSHOPS—AUGUST 11, 1979 


Microsurgery Vitrectomy 
Strabismus Specular Microscopy/Ultrasonography 


REGISTRATION INFORMATION 


August 10 $100.00 U.S. | 
August 10 and 11 $250.00 U.S. Residents $50.00 U.S. (1st day only) 


, 
I 


OPHTHALMIC PERSONNEL PROGRAM 


A program of lectures and workshops will be available for office personnel, Ophthalmic Technicians and Assistants 
and Ophthalmic nurses. Subjects will include Applied Pharmacology, Visual Acuity Measurement, Modern 
Techniques in Posterior Segment Disease, Care and Maintenance of Ophthalmic instruments, Ophthalmic 
Photography, Contact Lens Fitting, and Office Management. 


For any further information, please contact Miss Katherine Sgabelloni, Coordinator Ophthalmic Services, Park Ridge Hospital, 
1555 Ləng Pond Road, Rochester, New York 14626. Phone: (716) 225-7150, extension 4054. 
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XENON ARC 
PHOTOCOAGULATOR 


MONOCULAR INDIRECT ATTACHMENT 


LOG-2 INDIRECT 


Over 800 in use by leading ophthal- w 
mologists and institutions 


Portable 3 
Plugs into standard wall socket z 
U.S.-made 


Direct and indirect viewing m 


Ereet image 
Variable illumination 


Full field illumination independent 
of selected reaction size 


Easy installation on existing Log-2 


CLINITEX -asion 0: © 


183 Newbury St. 
Danvers, Mass. 01923 U.S.A. 
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PLEASE SEND MORE INFORMATION 
[ | toG-2 [ ] INDIRECT OPHTHALMOSCOPE 
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Hospital or Clinic 
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State 


CLINITEX, INC. € 183 Newbury St. € Danvers, Mass. 01923 U.S.A. 
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(ECHOTHIOPHATE IODIDE 
FOR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


The emotiona! mpact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and oroblems 
associated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagmosis...One drop of PHOSPHOLINE IODIDE 
0125% instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodativa basis for the esotropia. 


In treatment...|fthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the crug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
effort anc fusicn can frequently be reestablished. 

If corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
stead of bifoca s. 

If surgery is nezessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 
deviation. 





BRIEF SUMMARY = 
(For full prescribing information, see package circular ) ur 
PHOSPHOLINE IODIDE* - 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 1 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- 7 
itor for topical use. ; 
Indications: Glaucoma — Chronic open-angle glaucoma. E. 
Subacute or chronic angle-closure glaucoma after iridectomy or - 
where surgery is refused or contramdicated. Certain non-uveitic y 
secondary types of glaucoma. especially glaucoma following j 
cataract surgery. * 

Accommodative esotgppia — Concomitant esotropias with a x 
significant accommodative component n 
Contraindications: !. Active uveal inflammation. a 

2. Most cases of angle-closure glaucoma, due tothe possibility + — ' 
of increasing angle block. E 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Sae use of anticholinesterase 1 
medications during pregnancy has not been established, nor 4 
has the absence of advefse efiects.on the fetus or on the respira- 
tion of the neonate à 

2. Succinylcholine should be administered only with great : 
caution, if at all, prior to or during general anesthesia to patients i 
receiving anticholinesterase medication because of possible 1 
respiratory or cardiovascular collapse 4 

3. Caution should be observed in treating glaucoma with 4 
PHOSPHOLINE IODIDE in patients who are at the same time z 
undergoing treatment with systemic anticholinesterase medica- i 
tions for myasthenia gravis, because of possible adverse additive 4 
effects 1 
Precautions: 1. Gonioscopy is reccmmended prior to initiation 1 
of therapy | 

2. Where there is a quiescent uveitis or a history of this condi- "4 
tion, anticholinesterase therapy should be avoided or used 4 
cautiously because of the intense end persistent miosis and 5 
ciliary muscle contraction that may occur A 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation -o minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- : 
posed to carbamate or organophcsphate type insecticides and 4 
pesticides (professional gardeners, farmers, workers in plants n 
manufacturing or formulating such products, etc.) should be j 
warned of the additive systemic effects possible from absorption 
of the pesticide through the respiretory tract or skin. During 
periods of exposure to such pesticides, the wearing of respiratory — 
masks, and frequent washing and clothing changes may be 
advisable 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotersion, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a cons:dered risk because of the 
possible occurrence of hyphema E 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detach ment 
Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported 5 
in a few cases during the use of PFOSPHOLINE IODIDE in adult A 
patients without a previous history of this disorder ^ 

2. Stinging, burning, lacrimation. lid muscle twitching, y 











conjunctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. ». 
3. Activation of latent iritis or uvestis may occur. Kt 
4. Iris cysts may form, and i! treatment is continued, may ». 
enlarge and obscure vision. This occurrence is more frequent in 1 
children. The cysts usually shrink v pon discontinuance of the 3 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 
5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals 
6. Lens opacities occurring in petients under treatment for 
glaucoma with PHOSPHOLINE ICDIDE have been reported 
and similar changes have been produced experimentally in l 
normal monkeys. Routine examinations should accompany M 
clinical use of the drug 
7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- A 
ing a sympathomimetic mydriatic such as phenylephrine «4 
Overdosage: Antidotes are atropire, 2 mg parenterally; 
PROTOPAM® CHLORIDE (pralidcxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 1.5 mg package n 
for dispensing 0.03% solution. 3.0 mg package for 0.06% 
solution; 6.25 mg package for 0.125% solution; 12.5 mg 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated to a 
adjust pH during manufacturing), chorobutanol (chloral deriva- - 
tive), Mannitol, boric acid anc exsiccated sodiusn phosphate. i 
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THE NEW KOWA RCW INFRARED FUNDUS CAMERA 


EE, Mydriatic, Non-mydriatic, and Fluorescein Fundus Photography— 
i All In One Camera. 
f A 


VIEWING MODE SELEC- 
TOR quickly changes from 



























F DUAL FOCUSING KNOBS, TV viewing in non-mydri- PERMANENT-MOUNT VID- 
k located on both sides of atic mode to eye viewing EO CAMERA provides TV 
r the camera, make opera- in mydriatic mode. monitor image for non- 
V tion easy for either right- mydriatic mode, and never 
| 


or left-handed operators. needs re-positioning. 


. FILM FORMATS: 35mm; 

Polaroid; Mamiya 6” x 7”; 
| and standard Color—B&W 
b back. 


h RU 
| yen 
x INFRARED FILTER LEVER lees ua 


B switches between mydriatic 
| and non-mydriatic modes 
: at the flip of a lever. 


12” TV MONITOR provides 
image for accurate viewing 
and focusing in infrared 
mode. 








TV MONITOR POWER 


STROBE TUBE COMPART- ONTROL PANEL 


k MENT is easily accessible 
for tube replacement and 
| intensity adjustments. 


Y —— Tj 


JOYSTICK combines strobe 

photography button with 

the smoothest positioning 
n. control available. 


POWER SUPPLY features a 
'"'positive stop’’ wattage 
knob to help eliminate er- 
rors and assure correct 
wattage settings. 

DUAL ELEVATION KNOBS 
pe afford vertical adjustment 
' trom both sides of the 
| camera. 


PIVOTING JOINT allows 
- photographs from all 
angles, and a NEW tilt ca- 
pability is also available. 


INSTRUMENT DRAWER 
holds film, camera backs, 
and other accessories. 


TWO TABLE OPTIONS 
meet any desirable config- 
uration with NEW counter- 
balance and motorized 
tables, 


. p X " 


A fundus camera for all occasions. Now your need for a second, non-mydriatic, fundus 
camera is eliminated. The new Kowa RCW Infrared does it all: mydriatic, non-mydriatic, 
and fluorescein fundus photography. And, in addition, you get all the features and 
advantages of the unsurpassed optical system used in the standard RCW, including the 
new 45° wide-angle lens, available 1.4x and 2.0x magnifying lenses affording 30° and 
21° angle fields and built-in Spectrotech fluorescein interference filters. 

Picture the convenience and performance you'll add with the new Kowa Infrared: 
then write or call toll-free today for complete details. 


Kow® Kowa Company. Ltd. TOKYO, JAPAN kowa AMERICAN CORP. New York, N.Y. 10001 


| K «Kec 


„With the future in sight 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
€ Philadelphia + New York * Boston + Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 
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Accidenta Self-inflicted Burns as 
a Complication of Bilateral Patching 


To the Ed€or.—Bilateral patching is a 
common practice in the treatment of 
many eye fisorders. Problems arising 
from bilateral occlusion include disso- 
ciative rez-tions and accidental self- 
inflicted t-auma. We would like to 
emphasize -he dangerous combination 
of bilateral patching and cigarette 
smoking. 

A '[2-yezr-old man was admitted to 
Barnes Hespital Retina Service, St 
Louis, for a retinal reattachment 
proeedure « be performed on his left 
eye. His general medical condition 
was good. He had no coordination 
problems and was alert and oriented. 
No patchinz was done preoperatively. 
He underwent an uncomplicated reti- 
nal reattaehment procedure under 
local anestnesia and was bilaterally 
patched or flat bed rest. Two eye 
patches (Ckaston) were secured to the 
face with =.5-em paper tape. On the 
first pesto»erative day the patient 
freed the mferior half of the right 
patch by seleasing the paper tape 
from his dheek. While the patient 
attempted to light a cigarette, the 
paper tape was igrited, as well as the 
eye patch. 

The pat&nt sustained first- and 
second-degme burns of the nose, 
first-degreeburns of the right eyelids, 
and singed eyebrow and lashes. No 
ocular damage resulted. 

PAUL E. TORNAMBE, MD 
RICHARD EscorFERY, MD 
St Levis 


Perspective on Perimetry 


To the Edifar.—In studying the arti- 
cle by Trobe and Glaser (ARCHIVES 
96:1210-121G 1978), I was struck by 
two facets that deserve mention. 
First, the zuthors refer to a color 
saturation Gfferenee at the vertical 
meridian a: a hemiachromatopsia. 
Theoretieall>, the authors are actually 


‘defining a hemidyschromatopsia since 


there is a dysfunction of color appre- 
ciation and not a total loss of color 
vision in one hemifield. Secondly, the 
authors seer- to me to have overem- 
phasized the importance of normal 
central acuit~, whieh militates against 
the possibility of a compressive optic 
neuropathy. t has been shown in the 
monkey thaf the areuate nerve fiber 
bundles contmue segregated even into 
the opticchizsm.' Kearns and Rucker 
in 1958 reporced four cases of arcuate 
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defects in patients with chromophobe 
adenomas.’ Harrington has recorded 
nine case reports of middle cranial 
fossa lesions that resulted in arcuate 
scotomas. It must be remembered 
that even in the face of normal acuity, 
a field defect such as an arcuate scoto- 
ma may be the harbinger of serious 
intracranial disease, including com- 
pressive masses. 

ROBERT A. LAIBOVITZ, MD 

Austin, Tex 


l Hoyt WF: Anatomic considerations of 
arcuate scotomas associated with lesions of the 
optic nerve and chiasm. Bull Johns Hopkins Hosp 
3:51-11, 1962. 

2. Kearns TP, Rucker CW: Arcuate defects in 
the visual fields due to chromophobe adenoma of 
the pituitary gland. Am J Ophthalmol 45:505-507, 
1958. 

3. Harrington DO: The Bjerrum scotoma. 
Trans Am Ophthalmol Soc 62:324-348, 1964. 


In Reply.—Dr Laibovitz has raised two 
questions, the first of which is easy to 
answer: "hemidyschromatopsia" is in- 
deed the more accurate term since not 
all color appreciation is categorically 
lost. The second point is of greater 
interest and bears some discussion. 
Basically, do we see optic nerve 
compression with normal aeuity? Of 
the four cases reported by Kearns and 
Rucker,’ two of the four eyes with 
arcuate defects did indeed have low- 
ered visual acuity; two eyes apparent- 
ly had normal acuity. The cases 
reported by Harrington’ consisted of 
nine eyes with defects that were due 
to “lesions in the posterior nerve and 
chiasm”; unfortunately, the acuity 
was not indicated in seven eyes, and in 
the two eyes where acuity was noted, 
it was indeed diminished. One of us 
(J.D.T.) has previously reported a 
case' of monocular temporal hemia- 
nopie arcuate scotoma with chiasmal 
compression, but again central visual 
acuity in that eye was diminished to a 
level of 20/50 a short time after that 
patient's initial complaints. Figure 3 
in our report under discussien shows 
yet another example of an arcuate 
scotoma due to compression of the 
nerve, and again acuity was not 
spared. Finally, Schmidt and Bühr- 
mann’ have recorded 11 case reports 
of inferior "altitudinal hemianopias" 
due to chiasmal compression, and 
visual acuity was indeed diminished in 
all such affected eyes. 

While we recognize the existence of 
rare cases of visual field defec:s due to 
optic nerve compression that do not 
involve central acuity (excluding eyes 
with only temporal hemianopic field 


defects, coupled with contralateral 
visual acuity and field loss), we still 
maintain ¢hat the finding of normal 
corrected acuity in a patient with a 
neural field defect would militate 


- 


strongly against the presence of ` 


tumoral compression. Exceptions to 
this rule are extraordinary and we 
found no central sparing in our series, 
as opposed to a 24% sparing of acuity 
with optie neuritis. Where a diagnos- 
tie dilemma still exists, serial perimet- 


ric examinations are indicated, as are — — 


appropriate radiodiagnostic studies. 
JOEL S. GLASER, MD 
M ami 
JONATHAN D. TROBE, MD 
Gainesville, Fla 


1. Kearns TP, Rucker-CW: Arcuate defects in 
the visual fields due to chromophobe adenoma of 
the pituitary gland. Am J Ophthalmol 45:505-507, 
1958. 


2. Harrington DO: The Bjerrum scotoma. 


Trans Am Ophthalmol Soc 62:324-348, 1964. 

3. Harrington DO: Differential diagnosis of 
the arcuate scotoma. Invest Ophthalmol 8:96-105, 
1969. 

4. Trobe JD: Chromophobe adenoma pre- 
senting with a hemianopic temporal arcuate 
scotoma. Am J Ophihalmol 77:388-392, 1974. 

5. Schmidt D, Bithrmann K: Inferior hemia- 
nopia in parasellar anc pituitary tumors, in 
Glaser JS (ed): Newro-Ophthalmology: Sympo- 
sium of the University cf Miami. St Louis, CV 
Mosby Co, 1977, vol 9, pp 236-247. 


Extrusion of Postenucleation Orbital 
implant 


To the Editor.—The authors of "Post- 
enucleation Orbital Implant Extru- 
sion” (ARCHIVES 96:2064-2065, 1978) 


have observed that six consecutive 


patients with pestenucleation orbital 
implant extrusion demonstrated non- 
keratinized stratified squamous epi- 
thelium lining the implant pouch. 
They attribute this “conjunctival” 
lining to conjunctival ingrowth and 
the subsequent extrusion to that 
ingrowth. While there is no question 
that a buried section of conjunctiva 
might produce zn implantation cyst, 
which in turn could lead to extrusion, 
it is my experience that all orbital 
implants are lined with a "pseudocon- 
junetiva" that represents, presum- 
ably, a metaplasia of the superficial 
cells of Tenon's capsule into this strat- 
ified squamous epithelial lining. The 
layers of this pseudoconjunctiva, we 
have observed, have always been 
uniform in depth and are invariably 
present over the full surface of the 
implant pouch. While one rarely has 
the opportunity to examine an im- 
plant that is not extruding, I am sure 
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these retained implants must show 
the same microscopic findings. 

The authors wonder why procedures 
such as early repair and scleral 
patehés are successful in a certain 
percentage of cases. I belieye they are 
successful because extra, tissue is 
supplied, tension is removed from the 
wound edges, meticulous closure is 
obtained, and all pressure is removed 
from the implant. 

While I would agree, with the 
authors that implant extrusion is 
directly related to wound separation, I 
disagree that epithelialization of the 
structures surrounding the implant 
produces the extrusion. 

Forrest D. ELLIS, MD 
Indianapolis 


In Reply.—In regard to the letter by 
Dr Ellis concerning our article on 
implant extrusion, we have the follow- 
ing comments. 

There are multiple clinical observa- 
tions supporting the impression that 
epithelial downgrowths contribute to 
implant extrusion. Patients with ex- 
posure or loss of an implant have 
frequently presented long-standing 
problems to their physicians. Either 
replacement of the implant into the 
pocket with closure of the defect, or 
primary closure if the implant is still 
in place, regularly fail. Pateh grafts 
with sclera or other materials do occa- 
sionally sueceed. Implant replacement 
procedures have used scleral covers, 
mesh, alternate routes to the orbit, 
suturing to the periostium, placement 
behind Tenon's capsule, and others. 
These varied difficulties and variably 
successful approaches to the problem 
indieate our previous lack of under- 
standing of the pathology. 

The surgical success of our proce- 
dure of removing the downgrowth is 
strong evidence in support of our 
hypothesis. No failures have occurred 
in our experience to date. 

The appearance of the epithelial 
pouch around an extruding implant is 
different than that around an intact 
implant. The extruding implant has 
the appearance of a slightly gray to 
pink membrane as contrasted with the 
shiny white intact pouch. Similarly, 
the surface rigidity of the intact 
pouch appears greater. 

Dr Ellis mentions that "pseudocon- 
junctiva...is invariably present over 
the full surface of the implant pouch." 
He presumes that it is a metaplasia of 
Tenon's capsule forming the "pseudo- 
conjunctiva.” He is "sure" that "re- 
tained implants must show the same 
microscopic findings." However, the 
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membrane lining the intact implants 
is, histologically, fibrous connective 
tissue without epithelium, as con- 
trasted with the epithelial down- 
growth with extrusion. 

Dr Ellis fails to substantiate his 
opinion with any proof. We do appre- 
ciate his question, however, as it 
allows us to present the histology of 
the intact pouch. We continue to 
believe that epithelial downgrowths 
are involved in the dificulties of 
managing extruding implants. 

RoBERT M. DRYDEN, MD 
Tucson, Ariz 

JOEL LEIBSOEN, MD 
Lawrence, Kan 


Panretinal Cryotherapy for Diabetic 
Rubeosis 


To the Editor.—Several recent articles 
have called attention to the value of 
panretinal photocoagulation for treat- 
ment of rubeosis. We also have noted 
a gratifying response to this treat- 
ment. But what does one do if the 
media are too hazy for photocoagula- 
tion? We have used panretinal cryo- 
therapy for six eyes and each patient 
has been followed up for more than 
one year postoperatively. This was 
done in an attempt to prevent intract- 
able pain and enucleation. 

We administered from 90 to 120 
applications of cryotherapy covering 
the entire retina except the posterior 
pole and a narrow secter of retina 
from the dise to the nasal periphery. 
The nasal area was not treated, in an 
attempt to preserve some temporal 
visual field as well as central vision. 
The eryolesions were spaced with a 
lesion-sized area of untreated retina 
between lesions. The treatment was 
applied in two sessions seven to ten 
days apart. During the first session, 
treatment was applied transconjuncti- 
vally between ora and equator. In the 
second session, the patient was taken 
to the operating room, a 360° perito- 
my was performed, and treatment 
was applied from the equator to the 
arcades. 

Three of the patients had diabetic 
rubeosis but did not yet have elevation 
of the intraocular pressure. In all 
three patients the rubeosis was eradi- 
cated and the tension remained 
normal. 

There were three patients with 
rubeosis and associated neovascular 
glaucoma. One patient responded well 
with eradication of the rubeosis and 
normalization of the intraocular pres- 
sure. The other two hac very promi- 
nent glaucoma and their panretinal 
cryotherapy was supplemented with 


cyclocryotherapy. The rubeosis was 
markedly reduced in one eye and 
eradicated in the other, but unfortu- 
nately, both eyes went into phthisis. 

Complications included hyphemia 
(two eyes), macular edema (one eye), 
and increase of the preoperative 
vitreous hemorrhage (two eyes). The 
vision, both preoperatively and post- 
operatively, was poor in all eyes due to 
far-advanced proliferative diabetic 
retinopathy. 

It is felt that this mode of treat- 
ment warrants further consideration 
for rubeosis without glaucoma, but we 
have serious doubts about its useful- 
ness in far-advanced neovascular 
glaucoma. 

GEORGE F. HILTON 
Oakland, Calif 


Spread of Hepatitis B Virus Antigen 


To the Editor.—I wish to thank Drs 
Richard W. Darrell and Ginette B. 
Jacob for confirming my 1975 re- 
search results' in their recent article 
in the ARCHIVES (96:674-676, 1978). 
Both articles point to the possibility of 
spread of hepatitis B surface (HB.) 
virus antigen by the ophthalmolo- 
gist. 

The possibility of spreading hepati- 
tis virus from patients undergoing 
dialysis or blood transfusions and 
addicts is quite real. Slit-lamp exami- 
nations, tonometry, cataract extrac- 
tions, and contact lens fittings are 
endangered with the risk of hepatitis 
virus antigen spread. Dialyzed pa- 
tients often require ophthalmie treat- 
ment, and the history of use of dialy- 
sis is easy to obtain. Even the history 
of positive hepatitis B antigenemia 
may be known to the patient. Office 
examinations of patients with a histo- 
ry of positive antigenemia should be 
performed with great care so as not to 
contaminate office equipment. Office 
equipment is extremely difficult to 


‘sterilize completely after direct viral 


exposure. Furthermore, the older 
methods of sterilization, such as 
ultraviolet light sterilization of 
Schiótz tonometers, are absolutely 
ineffective against hepatitis B virus. 
Finally, the ophthalmologist would be 
wise to obtain current blood studies 
for hepatitis virus antigen before 
performing cataract extraction on 
dialyzed patients, who may remain 
antigenemic for months at a time. 
ROBERT L. EPSTEIN, MD 
Chicago 
1. Epstein R, Leevy CM: Hepatitis B, antigen 


and antibody in tears, abstracted. Gastroenterol- 
ogy 69:A20/820, 1975. 
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The Pomerantzeff Equator Plus Camera... 


oa 


Photographs 80% of the retina 
on a single 35mm. frame 


m Panoramic color or monochromatic 
photographs and fluorescein angiograms 

m Complete documentation of diabetic 
retinopathy, scleral buckles, tumors and all 
peripheral retinal diseases 

m Pathological follow-up of patients and 
reprcducible documentation 

€m Photographs may be taken through a 
2mm pupil 

m Photegraphy cf the ora serrata 
accomplished by decentration of 
the contact lens 

m Corneal contact photography performed 
as easily as applanation tonometry 
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Pan-Retinal Photocoagulation Fluorescein Angiogram 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue. Waltham. Massachusetts 02154 
Telephone (617) 894-2200 + Telex 94-0533 





[ ] Arrange for demonstration C] Send literature and price list 


Name Tel. No. 


Address 
City 
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MIAMI EYE FOUNDATION 


in cooperation with 


BASCOM PALMER EYE INSTITUTE 
University of Miami School of Medicine 


MIAMI DADE COMMUNITY COLLEGE 
ST. FRANCIS HOSPITAL 


Presents 


THE MIAMI COURSE 
IN 
PHACOEMULSIFICATION 


(Including Extracapsular Cataract Surgery and Lens Implant) 


APRIL 
20-21-22 
1979 


Using the Facilities of the Sponsoring Institutions 


course includes 
è practical labs for phaco 
e observation of live surgery 
e interworkings of phaco machine 
e indications, contraindications and complications 
e implant labs (cadaver eyes) 


COURSE DIRECTORS: 
NORMAN S. JAFFE, M.D. AND HENRY M. CLAYMAN, M.D. 


Faculty 
Donald L. Arkfeld, M.D. Frank Hurite, M.D. 
Henry M. Clayman, M.D. Norman S. Jaffe, M.D. 
Richard K. Forster, M.D. Charles Kelman, M.D. 


Lyle Moses, M.D. 
Tuition $850 Practitioner 
Registration: Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Ave. 
Miami Beach, FL 33139 


Limited to 60 participants 
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Field Guice io the Detection and Control of 
Xerophthaimia. by Altred Sommer, 47 pp, 30 
color plates, 16 Swiss francs, New York, World 
Health Organization, 1978. 


This manegraph is published by the 
World Heaith Organization and is 
available im English, French, and 
Spanish. I- was made possible through 
a grant from the Helen Keller Inter- 
national Foundation in New York and 
from the US Agency for International 
Development. 

The author is a distinguished Amer- 
ican ophthalmologist who is now the 
principal mvestigator of the Indone- 
sian Nutri-ienal Blindness Prevention 
Project ame visiting professor in 
Bandung, Indonesia. Xerophthalmia 
is the leading cause of blindness 
among young children in the devel- 
oping world and one of the most 
frequent causes of blindness in gener- 
al. Dr Sommer estimates that up to 
250,000 children in Asia alone lose 
their sight because of this disease 
each year and another five to ten 
million are at risk. This monograph 
describes essessment, prevention, and 
evaluatien procedures of this condi- 
tion. It is illustrated with beautiful 
photograpas, most of which are in 
color and camplement the text very 
well. 

This is an important contribution to 
one of the most urgent aspects of 
publie health in the world. 

FREDERICK C. BLop1I, MD 
Towa City 


Ocular Pharmacology, ed 4, by William Haven- 
er, 768 pp. wth illus, $45, St Louis, CV Mosby 
Co, 1978. 

The present fourth edition of this 
establishec work continues a previous 
pattern ef 2xpansion by updating new 
approaches to ocular therapy, by 
describing new therapeutic agents 
and recognized side effects, and by 
providing ~ery comprehensive lists of 
references. As before, the book is 
divided in-o two sections, drugs in 
ophthalmic practice and currently em- 
ployed ophzhalmic therapy. 

Dr Havener writes in a free-flow- 
ing, easily "eadable style that is infor- 
mative anc uniform. The advantages 
of single authorship are quickly per- 
ceived, ie, good organization of mate- 
rial and lack of repetition and contra- 
dictions. A few minor disadvantages 
of single acthorship are also apparent, 
including varying emphasis on se- 
lected curmezt pharmacologic topics 
based on the author’s background and 
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interests and, at times, lack of in- 
depth interpretation of some studies 
that are abstracted. Sometimes it 
appears that several reports are cited 
that are not closely related and are 
quite in conflict, leaving the reader 
uncertain as to what the author 
regards the relative value of each 
study or therapy to be. However, most 
often the author puts forth his own 
evaluation of the clinical value of the 
ophthalmic medications described. 

Dr Havener’s personal style of 
teaching is apparent in this book. He 
frequently sets up “straw men” and 
then knocks them down. For example, 
he builds up a case, by references, for 
the possible use of iodides and vasodi- 
lators, only to subsequently establish 
that these agents are essentially ther- 
apeutically worthless. His philosophi- 
cal approaches to patient care and 
medicine in general are illustrated by 
the chapters on "Evaluation of Thera- 
peutie Response" and "Label With 
Name of Drug." 

The author indicates that his goal 
has been to provide a readily accessi- 
ble reference work. In achieving this 
goal he has been highly successful. For 
the resident in training, the begin- 
ning researcher or teacher, or the 
established ophthalmologist, this book 
wil be extremely useful It will 
provide them with a broad overview of 
almost all areas of ocular pharmacolo- 
gy and it will also provide them with 
extensive lists of pertinent refer- 
ences. 

One can only admire Dr Havener 
for the considerable effort that he has 
made and for the ongoing enthusiasm 
that he maintains, which have permit- 
ted him to successfully complete this 
edition. 

PHILIP P. ELLIS, MD 
Denver 


Human Chlamydial Infections, by Julius 
Schachter and Chandler Dawson, 273 pp, with 
illus, Littleton, Mass, PSG Publishing Co, 1978. 

This book admirably fulfills the 
need for both clinicians and laborato- 


ry workers for a comprehensive text 


covering the microbiology, laboratory 
diagnosis, and clinical aspects of chla- 
mydial infections of man. 

The subjects covered include psitta- 
cosis, lymphogranuloma venereum, 
trachoma, adult inclusion conjunctivi- 
tis, inclusion conjunctivitis of the 
newborn, chlamydial pneumonia of 
infants, nongenococcal urethritis, 
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postgonococcal urethritis, cervicitis, 
and Reiter’s syndrome. In addition, 
there is a review of the microbiology 
of these organisms, and a detailed 
discussion of procedures in laboratory 
diagnosis. Some fine color photo- 
graphs, 54 in all, show the clinical 
appearances of the eye and the cyto- 
logical pictures seen by microscopy. Of 
particular value are the pictures of 
other types of inclusion bodies that 
may be confused microscopically with 


. those of chlamydial infections, togeth- 


er with remarks on their distinguish- 
ing features. Discussion of the various 
clinical pictures includes historical and 
epidemiologic aspects, clinical mani- 
festations, laboratory diagnosis, dif- 
ferential diagnosis, treatment, pathol- 
ogy, and immunity. The problems of 
vaccine development are described. 

Evidence relative to the many 
controversial areas of this subject has 
been critically evaluated. The refer- 
ence list covers 23 pages. 

There has recently been a strong 
upsurge of interest in chlamydial 
infections, and the appearance of this 
book is timely. It can be firmly recom- 
mended not only to ophthalmologists 
but to clinicians in many other areas. 
Both the authors and publisher are to 
be congratulated on an excellent 
production that will serve as a land- 
mark in this field. 

E. S. MEEK, MD 
Iowa City 


Differential Diagnosis: Disorders of the Eye 
and Visual System, by Carl Kupfer and Muriel 
Kaiser-Kupfer, 118 po, with illus, $10 (paper- 
bound), New York, Arco Publishing Co, 1979. 

This monograph is written for the 
medical student, intern, and general 
family practitioner. It gives a concise 
and precise idea of how to examine an 
eye and how to evaluate visual distur- 
bances. 

A most interesting and unusual 
feature is the presentation of patient 
problems. These are short histories 
and physical findings on patients who 
have visual difficulties and whose 
conditions are then evaluated for 
diagnosis and treatment. This is 
certainly a most effective way to 
increase the didactic value of such a 
book. 

The illustrations are informative, 
the text is to the point, and the price is 
right. P 

FREDERICK C. BLop1I, MD 
Iowa City 
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SHEETS EYE FOUNDATION 
AND TEMPLE UNIVERSITY 
DEPARTMENT OF 
OPHTHALMOLOGY 
PRESENTS 


Intraocular Lens Workshops 
March 22, 23, 24, 1979 Odessa, Texas 
September 6, 7, 8, 1979 Odessa, Texas 
March 13, 14, 15, 1980 Odessa, Texas 


INTRACAPSULAR AND EXTRACAPSULAR TECHNIQUES, 
WITH ALL POPULAR LENS DESIGNS. | 


LIVE SURGERY DEMONSTRATIONS, 
MULTIPLE LAB SESSIONS WITH ANIMALS 
AND ARTIFICIAL EYES. 

LAB FACULTY. 


INTERNATIONALLY KNOWN PERMANENT AND 
VISITING FACULTY TO DEMONSTRATE 
INTRACAP OR EXTRACAP TECHNIQUES. 


Permanent Faculty 
John H. Sheets, M.D. 
John Alpar, M.D. 
Richard Binkhorst, M.D. 
William Harris, M.D. 
Charles Key, M.D. 
Guy Knolle, M.D. 
Bobby Maddox, M.D. 
William Snyder, M.D. 
Nalin Tolia, M.D. 
Rachel Sheets 


Visiting Faculty 
Robert Azar, M.D. 
John Beale, M.D. 
Charles Bechert, M.D. 
Craig Bolton, M.D. 
Henry Clayman, M.D. 
Henry Hirschman, M.D. 
Richard Koplin, M.D. 
Jerry Maida, M.D. 
Steve Shearing, M.D. 
William Simcoe, M.D. 
Robert Sinskey, M.D. 
Jerry Tennant, M.D. 
James Wise, M.D. 


Category | CME Credit 
Fee: $875.00, Limited Enrollment 


(Philadelphia Course October, 1979. Fee and date to be 
announced) 


For information and registration contact Barbara Burge, 
Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
Phone: Avea Code 915 367-7241. 
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THE UNIVERSITY OF 
SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 

PRESENTS A POSTGRADUATE COURSE 

CLINICAL PROBLEMS IN 

CORNEA AND EXTERNAL DISEASE 


GUEST FACULTY USC FACULTY 
Perry Binder, M.D. Anthony B. Nesburn, M.D. 
Dan B. Jones, M.D. Stephen J. Ryan, M.D. 
Herbert E. Kaufman, M.D. Ronald E. Smith, M.D. 
Walter J. Stark, M.D. 


This course is oriented to the practicing clinician and will include discussions of 
various clinical problems related to the anterior segment. The prognosis and 
natural course, as well as the treatment of external disease and corneal problems, 
will be presented. The differential diagnosis, clinical presentation, and medical 
anc surgical management of these various entities will be stressed. Topics will 
include inflammatory, infectious and dystrophic diseases of the external eye, lids, 
conjunctiva, and cornea; a review of anterior segment surgical techniques 
including penetrating keratoplasty and anterior segment vitrectomy procedures; a 
symposium on contact lenses including a discussion of orthokeratology, and a 
summary of keratophakia. The office evaluation and management of external 
disease and corneal problems will be emphasized throughout the course. 


AUGUST 4 to 11, 1979 
MAUNA KEA BEACH HOTEL 
KAMUELA, HAWAII 


The USC School of Medicine certifies that this continuing medical education 
offering meets the criteria for 28 credit hours in Category 1 of the Physician's 
Recognition Award of the American Medical Association and 28 hours of Category 
1 Credit in the California Medical Association's Certification Program, provided it 
is used and completed as designed. 


For further information regarding this course and travel arrangements, please 
contact: USC School of Medicine, Postgraduate Division, 2025 Zonal Avenue, Los 
Anzeles, CA 90033. Phone: (213) 226-2051. 








DECEMBER 26, 1979 TO JANUARY 1980 
CERROMAR HOTEL PUERTO RICO 
UNIVERSITY OF PUERTO RICO-MERCY HOSPITAL 


APHAKIA 


REHABILITATION OF THE CATARACT PATIENT 
APHAKIC GLASSES-EXTENDED WEAR CONTACT LENSES 
INTRAOCULAR LENSES 
The symposium will be organized to bring together acknowl- 
ecged authorities in the three diciplines of aphakia 
rehabilitation. Controversial topics will be explored together 
with recognized techniques to determine the safe method 

for treating the cataract patient. 
Free papers related to the three topics are invited. 


This course is approved for Credit hours towards Category 1 
of the AMA Physicians Recognition Award. 


Registration Fee $175.00 
For information write Stuart Haman 


333 St. Paul's Place 
Baltimore, Maryland 21202 


Interested parties are advised to make travel arrangements 
immediately to Puerto Rico because of travel difficulties at 
that time of year either on their own or through 


Travel Whirl Inc. 
1301 York Rd, 
Lutherville, Maryland 21208 








X d Nik The morning newspaper, the smile of a child, or 
ou an l on. simply the reassuring familiarity of a neighbor- 
hood scene. All can be improved for patients with 


4 Helping epe r patients subnormal vision with the help’ of Nikon optics. 


Metal-mounted main lenses for dispensing; 
feel a a => plastic-mounted for the patient’s use. Plus cap- 
part of 





P vA type reacing attachments. All designed for simple 
spectacle-mounting, and available m a range to 


Instrument Division, Ophthalmic Department, 
d th | Ehrenreich Photo-Optical Industries, Inc., 623 
aroun em. Stewart Avenue, Garden City, N.Y. 11530; 


(516) 222-0200. Look to Nikon 


à cope with most optically correctibie spbnormal 
the world . m x) vision conditions. Write or call Nikon Inc., 
Bn— 
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Now Keeler provides relief from the aches and 
pains of surgery, with two new products that 





` allow the doctor to operate in comfort: 
LJ 
The Machemer/Chan Wristrest 

Here's comfort and support for the surgeon. 

Manufactured by  Diversatronics Inc., this 

height-adjustable Wristrest provides complete : 

stability during an operation. The autoclavable est per ormance 

support bar lowers to yield room to position and 

anesthetize the patient. And the Machemer/ 9 

Chan Wristrest is permanently mounted to the In a 

operating table for optimum stability. 

The Machemer Hydraulic Operating Stool Sil ortin rol 

A unique foot-bar triggers the Machemer Oper- pp e YE) 

ating Stool’s hydraulic lift, enabling the doctor 

to adjust the height effortlessly (from 22” to y 

33”), lock it in the desired position... and use 

it as an additional foot support. The seat is cov- 

ered in conductive fabric. And the substantial 

weight of the stool rests securely on five sturdy 
L casters, insuring a “motionless”? operation. 


Two brand new ways to relax in the OR . . . avail- 
able exclusively from Keeler. Call or write for 
details. 
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..With the future in sight 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
eC Philadelphia « New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 





Call or write for a demonstration of our new 
Peyman Wristrest adaptation and the Schulze armrest. 
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Aphakic Lens. . 
Them Looki 
High,Wide & 
Handsome! 





ng 












lb Tunnel vision and unattractive ‘fried egg’ look eliminated! 





Signet's HyperAspheric aphakic lens significantly other full field aphakic lenses. And its standard 
increases the post-cataract patient's peripheral flat-top 22 x 16 segment provides a larger 
vision and dramatically improves the patient's reading field. Also, the thin lens design reduces 
" cosmetic appearance when compared with image magnification. 
old-style lenticular lenses. The patient will also Signet's industry leadership in the development 
experience a greater sense of freedom and and production of the HyperAspheric lens and 
well-being because of the increased visual field. its other quality hard resin lenses keeps both you 
In addition, the HyperAspheric lens’ progressive and the patient looking good. Specify : 
asphericity and many more smooth transition HyperAspheric™ for all aphakic prescriptions. I? 
zones eliminate distortion experienced with makes a bi; difference! 








Signet Optical Corporation, 4740 Ruffner Street, San Diego. California 92111 - (714) 292-0833 
Please rush me the following materials: 


[_] More information about the HyperAspheric Lens. [ ] Hyper^spheric Over-refraction Guide. 


[] HyperAspheric Fitting Guide. [ ] HyperAspheric Information Brochures for the Patient. 
Please Check: 








ame C] M.D. 
jress [] 0.D. 
e, and Zip [_] Optician 











The New 





Professional 


Style 


The American Medical Association 
presents the AMA Tie. 

Smartly styled in 

silk and polyester, 

the Tie comes in deep navy blue, 
accented by white miniatures of 
the AMA crest. 

A proud symbol of 

your support of a strong 

and dedicated organization, 

the Tie is available 

exclusively through the 

American Medical Association. 


To obtain the AMA Tie, 
send $9.50 in check or 
money order to: 


08 9/0:0^9 9.0 685.899.0909 89 095 4090 00 5.090080 $909 60 8 @ 6.6 8.09 


The AMA Tie 

Order Department OP-37 
American Medical Association 
P.O. Box 821 

Monroe, WI 53566 

Name 


Address 4? 
City 


State, Zip 


THE RETINA RESEARCH FUND 
ST. MARY'S HOSPITAL AND MEDICAL CENTER 
SAN FRANCISCO 
announces 


A Basic Review and Recent Advances in 
DIAGNOSIS AND TREATMENT 
of 
RETINAL VASCULAR AND 
MACULAR DISEASE 


FRIDAY AND SATURDAY * MAY 18 AND 19, 1979 
THE HYATT ON UNION SQUARE, SAN FRANCISCO 


Lecturers: 
Thomas C. Burton, M.D. lowa City, lowa 
August F. Deutman. M.D. Nigmegen, Holland 
Howard Schatz, M.D. San Francisco, California 


course director 


AMA Category I credit, 15 hours 
subjects: 


. Diabetic Retinopathy 
. Vein Occlusion 
. Other Retinal Vascular Diseases 


. Central Serous Chorioretinopathy 


1 
2 
3 
a 
5. Pigment Epithelial Detachment 
6. Macular Degeneration 

7. Subretinal Neovascularization 
8. Inflammation 

9. Cystoid Macular Edema 

10. Hereditary Fundus Diseases 
11. Fundus Tumors 


12. Trauma 


Mail inquiries or registration to: Medical Staff Secretary 
St. Mary’s Hospital 
450 Stanyan Street 
San Francisco, CA 94117 


Inquiries: 415/921-4860 


Address 
City — Su s UID — ND 
Telephone 


[] Send me course brochure 
O Enclosed is my check for $90.00 
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" Since any diagnosis or proce- 


dure involving the human eye is 


so critical, absolute precision is 
the only aeceptable measure. 

Thats why in addition to man- 
ufacturing precision, you'll find 
the finest quality illumination at 
the heart of every Welch Allyn 
instrument. 

The 3 5v. Halogen ophthalmo- 
scopes ofer three times the light 
intensity of conventional incan- 
descen: illumination, double the 
usable lamp life, nearly constant 
light intensity throughout the 
lamp’s lfe span and, most impor- 
tant of ell, the highest color tem- 
perature of any diagnostic light 
available anywhere. The higher 
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341100 Transilluminator 
#41102 cobalt blue filter. 


the color temperature, -he truer 
the tissue color you'1. see for 
faster, more precise diagnoses. 
The same principles hold true 
for our Halogen retinoscopes. 
Halogen illumination means 
brighter, sharper streaks and 
spots, while the precision mirror 












7? For precise didgnosis: 

Veich Allyn 

oscopes and retinoscopes 
ith 3.5 v. Halogen illumination. 


system eliminates annoying 
shadows and unwanted reflec- 
tions. Refraction is precise and 
convenient. 

Your work is so critical that it 
demands the ultimate in preci- 
sion and accuracy. 

That means Welch Allyn Halo- 
gen illumination and instrumen- 
tation. 


WELCH 
-| ALLYN 


Lighting the way since 1915 
Welch Allyn, Inc. 
Skaneateles Falls, New York 13153 
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Order todav from vour Authorized Welch Allvn Dealer — 














Semi-Annual Cadaver Courses 
i of the 
Y Hew Bork Medical College-THestchester County Medical Center 





OCULOPLASTIC 
SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT 1) 


May 16-19, 1979 


OBJECTIVES: 

An in depth symposium to provide the practicing 
and resident surgeon with an Oculoplastic Course 
featuring LIVE SURGERY VIDEO TAPES, FILMS, 
LECTURES AND PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: 
|. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S. Hecht. M. D. 


B. Cosman, M. D. 
N. Cousins, Esq. 


L. Herman, Ph.D. 
A. Messina, M. D. 


M. Dunn, M. D. E. Wiggs, M.D. 
D. Gaffin, Esq. D. Wolfley, M. D. 
H. Gould, M. D. and others. 
M. Guibor, C. O. 

SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 

Fractures and Orbital Tumors. 


VII NERVE 
SURGICAL DISSECTION COURSE 
(25 HRS. CME & CAT 1) 


May 20-22, 1979 


OBJECTIVES: 

A unique and practical surgical course, 
presented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAVER 
SURGERY. | 


FACULTY: 

L. Bergmann, M. D. M. May, M. D. 

J. Conley, M. D. A. Messina, M.D. 
M. Dunn. M. D. S. Parisier M. D. 
F. Gillen, M. D. J. Smith, M. D. 
P. Guibor, M. D. D. Wolfley, M. D. 
J. Hagedoorn, Ph.D. D. Zorub, M. D. 


P. Janetta, M. D. 


SUBJECTS: 

Facial Nerve Testing, Dynamic-Static Techniques, Lid 
Spring, Silicone Encircling, Facial Reconstruction, 
Direct Nerve Repair and Grafting, 12-7 Hook-up 
Animation, Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


err rrrTerrTirrrreeseeeititttttttltt TT nl OO SO 6 OS OOS OS 6 OOS 6 ee OO 8 SO BOOS S ESOS ESCO SSEE OSES HOS SESSSSSS SSS SHSSSSD SHOES SSPOS SSO SSHSSOCOSO 2290002 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 


May 16-19, 1979 
OCULOPLASTIC REGISTRATION FORM 
Registration $600 


Name 

Address 
ui. cs com ee EID 
Telephone ( 





Specialty: Ophth—ENT—Plastic—Derm 
(circle one) 
e 
Make check payable: N.Y. Medical College 
OCULOPLASTIC COURSE 


May 20-22, 1979 
VII NERVE REGISTRATION FORM 
Registration $500 
Name 
Address 
City. A Sate SaL EID 
Telephore ( ) 





Specialty. Ophth—ENT—Plastic—Neurosurgery 
(circle one) 


Make check payable: N.Y. Medical College 
Vil NERVE COURSE 
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Now your patient can examine his own iiid fielas, 

producing automatic records that are genuinely T 
reliable and valid. The Fieldmaster® 101 is = — 3 
scientifically accurate. : 


Model 101 offers continuous, precise luminance 
measurement of background and stimulus. All testa | | 
are truly comparable from time to time and from - 1 
petient to patient. Ultra-silent shutter operation 
ensures reaction only to light stimuli, and patient 
controlled "speed-up" shortens test time. Your 
assistant can oversee the brief procedure. 


Simple, rapid control of duration, color, intensity, : 
and interval minimize set up time. To retest a E 
particular stimulus elemert, flip the address — 
switch, and make the check in seconds. Mene: i 
101 R rechecks each missad stimulus for you- 
automatically. 

Model 101 PR offers programmability, as weil as 
auto recheck. Select normal test function, or ny 

of four other programs, to make a quick chock: 
of a specific region or function. 


"i TUSD OD GD ————— AD H6 D SD AD GSS Se UD uD UD CD cT aD UD Um aD aD Om m eee eam 
aoo 
| Please send me your Fieldmaster® Catalog. 
A J] Please have your representative contact me. 


















SYNEMED, INC. Name | 
Street. e "RS 
1215 Fourth St., Berkeley, CA de 415/526-5330 - : 
City State Zip 
Represented exclusively in Canada by AOCO LIMITED, 
P. O. Box 5500, 161 Bridge St. W., Belleville, Ontario K8N 5C6 Tel. No. 
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...in ocular measurement 
and IOL power determination. 


Consistent accuracy in axial measurement of ocular structures is yours with the 
clinically proven Sonometrics Digital Biometric Ruler, DBR-300. 
Comfortable examination of a seated patient is performed with no preparation 
and with repeatably accurate measurements. A mechanically pressure- 
controlled probe virtually eliminates globe distortion. Axial length is displayed " 
clearly as both linear A-scan and digital readout on the same oscilloscope 
screen. Photography of displays is simple and instant. The compact, mobile 
DBR-300 is as easy to use as an applanation tonometer. Learn more. 
Send this coupon or call 
free 800-223-0412 


DBR-300 oscilloscope presentation 
showing characteristic A-scan pattern 
along the visual axis and simultaneous 
readout of axial length in millimeters. 






DIGITAL 
BIOMETRIC 
RULER 


SONOMETRICS 


SYSTEMS, INC. 


16 West 61st Street 
N.Y.. N. Y. 10023 





NAME =< 





HOSFTIBE ee 





ADDRESS — 
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TELEPHONE | | SEs SEC 


^" 
; BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 
July 2 through August 31, 1979 ' 
Held in conjunction with the Northern California Universities: 
University of California, San Francisco 
Pacific Medical Center 2 
University of California, Davis 
Stanford University 
sections include Anatomy, Electron Microscopy, Microbiology and Immunclogy, Pathology, 
Physology, Biochemistry, Embryology anc Genetics, Motility, Pharmacology and Toxicology, 
Neuro-ophthalmology, Optics and Theory of Refraction. | 
r 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Ellis, 
WR. Green, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, H. Kolder, R. O'Connor, G. Paris, 
K. Richerdson, A.R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson, D. Worthen and many 
others on the faculty of 60. 






Turtiom is $825.00. For further information anc application forms, please write to J.W. Bettman, M.D., 
Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 






8rown Medical School 






Vitieztomy Symposium and Workshop NEURO-OPHTHALMOLOGIST WANTED 


Anterior Segment Emphasis) 
June 1st and 2nd, 1979 Providence, 
Rhode Island 






Louisiana State University Department of 
Ophthalmology has an opening on its full time t 
faculty for a neuro-ophthalmologist. For further j 













Guest Faculty 


















F Ron G. Michels, M.D. Wilmer Institute information contact: , 
Gholem «. Peyman, M.D. Illinois Eye & Ear Infirmary 4 
James. E. Puklin, M.D. Yale-New Haven Hospital 
Taylor R. Snith, M.D. Massachusetts Eye & Ear Infirmary Heben t Koinn MD 1 
Lite and Animal Surgery Limited Enrollment Professor of Ophthalmology and 
16 CME credits Tuition $350.00 
Symposium only 12 CME credits Tuition $100.00 Pharmacology 
ai Sea E i Director, L.S.U. Eye Center 
lona eeken ewport, ode isian 
Mansion and Oceanside Festivities 136 South Roman Street 
New Orleans, La. 70112 
j Contact: Mrs. |. Owens ew Orlea / | 
, Brown University 
Office of CME 
Box G 






Providence, Rhode Island 02912 


Equal Opportunity Employer ; | 
(401) 863-3337 





DA-LAUR S 


$ ENERGY CONSERVATION 


PROGRAM 


The energy you'll conserve is your own. And 
all the programming you'll need is in this beau- 
tiful Omnibus Examining Center by Da-Laur. 
It's a modular control console combining qual- 
ity electricals, finest woodworking craftsman- 
ship and years of refinement developed by 
practicing eye specialists. 


It will prevent loss of time and wasted motion, 
because you sit in one spot and operate every- 
thing . . . room lights, instruments and testing 
devices ... by remote controls right at your 
fingertips . . . built-in foot control switch for 


A, 


dalaur 
WwW 


e 
Designed by ophthalmologists for ophthalmologists. 


slit lamp and room lights. 


You can even turn room lights off and fixa- 
tion lights on by simply lifting your ophthalmo- 
scope. 


Da-Laur will design an Examining Center to 
your personal working requirements. In addi- 
tion to the base unit with writing slide, six 
always-accessible drawers and illuminated trial 
lenses... you can have just about any com- 
bination of features you want. Desk extension 
and case to protect your instruments are but 
two of the options. 


Write or call today, and we'll show you 
the way to conserve time, motion and energy. 


DA-LAUR INCORPORATED 
Dept. A, 140 Crescent Road 
Needham Heights, Mass. 02194 
(617) 444-3690 





These dry-eye patients all have the same problem: 


Hypertonic tear film 
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The patient over 40 ical patient 





a Complains of itching, dryness a Complains of scratchy, gritty a Complains of itching and 
anc constant discomfort. feeling. burning, but presents no 
a [ypicalsigns include mucin m Some clinical signs may be clinical signs. 
strands tear-film debris and present, such as decreased 
comec staining. tear-film volume. 






ofears 
can nelp them all 


Yes, al. You may already know that Hypotears tonicity? When that hypertonicity is corrected, 
is the onl artificial tear that can correct the the symptoms are normally alleviated. 
bi abe eae hey EAR ig So if your patients complain of 
Ys ba , 1 | M. ipis " irritation due to any degree of dry 

A Mice dr SOUS OIG TOT eye, remember Hypotears: the only 
ses | d s ip Ry ay a gn artificial tear that corrects the hyper- 
Oris --Tnasp re E ; O age, tonic state associated with dry eye, 
certain raene 3 n id whatever the etiology. Regardless 
environmental TACTOIS ; á m| Of severity, Hypotears can help 
It's true. Recent research | imu HYPOTEARS | them all. 


suggests hat virtually all dry- om RR _ Moisturizing rf 
Hypotears 


eye symptoms are associated | -. Eye Drops 
Moisturizing Eye Drops 





STERILE | 
NDC 0058-0130-15 







with same degree of hyper- Bis uo: (15 mi) 





HYPO 
Mens The one to recommend exclusively 
O05 fioz (15 mil) : for all your dry-eye patients. 





1. Gilbard JP, Farris *L, Santamaria J: Osmolarity of tear 


microvolumes in Erctoconjunctivitis sicca. SMITH, MILLER & PATCH 


Arch Ophthaimo! ?6-577-684 (1978). Division Cooper Visior P.R. Inc. 
2. Ibid. ® San German, Puerto Pico 00753 








The world of ophthalmic surgery in one remarkable volume: 





The Atlas of Surgery 
and Related Anatomy 2 





Here unquestionably is one of the most comprehen- Considering these factors, the $88.00 price for this 
sive books on eye surgery in existence: A monu- 9" x 13" case-bound leatherette-cover book is ex- 
mental resource and reference work with detailed tremely modest. 


descriptions of surgical procedures, invaluable not 
only to the resident but to the accomplished micro- 
surgeon as well. The book is edited by Frederick H 
Davidorf and illustrated by Donald A. Keller. The 10 
authors, among whom are William H. Havener and 
Richard H. Keates, are academicians as well as clini- 
clans end-are highly moccmized in thei respective - [ee ee i “eel 
subspecialties. Step by step, the edition describes 

cataract, glaucoma, corneal. retinal, vitreous, Ophthalmology Illustrated 
strabismus, lacrimal and lid surgery. Each major sec- A Division of Keller Publishing Co 

tion is preceded by a concise review of the relevant PO Box 2566, Columbus, Ohio 43216 
surgical anatomy — an essential element frequently 
omitted in today s volumes 


The Atlas of Eye Surgery and Related Anatomy is 
what an atlas should be above all else: Graphic. Its 


The Atlas of Eye Surgery and Related Anatomy is 
truly a work of art and will probably become a stan- 
dard piece in every ophthalmologist's reference and 
resource library. To order YOUR copy now . . . return 
the coupon below 


Please send me _ copies of The Atlas of 
Eye Surgery and Related Anatomy at $88.00 each, 
postpaid. (In Ohio add 4% sales tax) 

O My check or money order in the amount of 








| 
| 
| 
| 
| 
pages (approximately 300) are replete with i | E is enclosed 
some of the most extraordinary illustrations ever t | r1 Bill me 
appear in a surgical atlas — over 400 in all These. | m" | 
hitherto unpublished anatomic drawings which are 
the result of exhaustive histological research, actually | Name 
advance the state of the art of ophthalmic illustration. | CNN OMA E SERERE: 
Unlike line drawings, they combine line techniques | Address 
with airbrushed tonal values. The result is a startling 
new realism which provides fresh insights and per- | uw To eee ee 
cue are | 
In View of the specialized nature of the contents and Eae E ak 0 de 
the exceptional production qualities of the At/as, a | P 
very limited number of volumes have been printed. | O Resident O Full Time Faculty O Practicing 
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THE CRYO SYSTEM 


that Specializes in everything 





For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds... the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes cam also be used with the 
Keeler/Amoils ACU20 non-electr c ophthalmic cryo unit 
(available at a slightly lower cost. But, for a cryosurgery 
system that's at home in any O.R.. call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console cuides coolant gases (CO, 
or N20) out of the O.R. (via tubing. 


€) Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessarr. 


€) Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


Q Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, derrratology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric. 


MICRO (1MM) PROBES MACHEMER/BIETTI PROBE 


larger (6mm x 3mm) tip reduces 
time for multiple application 
procedures. 


straight 
cataract cataract 





456 ?arkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353—350 
Philadelphia + New York * Los Angeles * Chicago * Houston -° Atlanta - Cleve and Ce Cr 
All products repaired and serviced in Broomall, Penna. ? 


..With the future in sight 





DEVERS EYE CLINIC 
of 
GOOD SAMARITAN HOSPITAL 
& MEDICAL CENTER 
Portland, Oregon 


announces a conference on 


CURRENT CONCEPTS 
IN OPHTHALMOLOGY 
June 13, 14, 15, 16, 1979 


SUNRIVER LODGE IN CENTRAL OREGON 
Near the Deschutes National Forest and the 
Cascade Range 





€3 


GUEST FACULTY 
Jerome W. Bettman, M.D., Woodside, California 
Arnall Patz, M.D., Baltimore, Maryland 
Gunter K. Von Noorden, M.D., Houston, Texas 
George 0. Waring, M.D., Davis, California 
Lorenz E. Zimmerman, M.D., Washington, D. C. 


Fee—$200.00 if paid by June 6; $225.00 thereafter. 


This program is acceptable for 12 credits in Category 1 for 
the Physician's Recognition Award of the American Medical 
Association. 


For further information write to: Miss Rebecca Tarshis 
Conference Coordinator 
918 N. E. 44th Avenue 
Portland, Oregon 97213 
‘ (503) 235-1356 



































SYMPOSIUM ON ORBITAL DISORDERS 
SPONSORED BY 
THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
AND THE 
INTERNATIONAL ORBITAL SOCIETY, INC. 
MARRIOTT’S ESSEX HOUSE 
NEW YORK CITY 
MAY 16, 1979 


FRANCE U. S. A. 
YVAN ABITBOL, M.D. ALSTON CALLAHAN, M.D. 
JEAN JACQUES ARON, M.D. D. JACKSON COLEMAN, M.D. 
DANIELLE ARON-ROSA, M.D. FREDERICK C. BLODI, M.D. 
JACQUELINE VIGNAUD, M.D. ALBERT MESSINA, M.D. 
SADEK K. HILAL, M.D. 
ENGLAND F. A. JAKOBIEC, M.D. 
G. A. S. LLOYD, M.D. IRA JONES, M.D. 
JOHN WRIGHT, M.D. BERNARD KRONENBERG, M.D. 
GERHART SCHWARZ, M.D. 
HOLLAND BYRON C. SMITH, M.D. 
PROF. G. M. BLEEKER JOHN T. SIMONTON, M.D. 
LEO KOORNNEEF, M.D. STEPHEN TROKEL, M.D. 


HARRY J. F. PEETERS, M.D. 
P. A. GILLISSEN, M.D. 


Registration fee: $100.00 (Luncheon included). If taken in conjunction 
with the Fifty-Second Annual New York Eye and Ear Infirmary Clinical 
Conference, May 17-18, 1979: $200.00 Residents: $50.00, with Clinical 
Conference: $75.00 


AMA-CME Credits, Category 1: 8 
For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 




















SHEETS EYE FOUNDATION 
AND TEMPLE UNIVERSITY 
DEPARTMENT OF 
OPHTHALMOLOGY 
PRESENTS 


Extracapsular and Phacoemulsification Workshops 
August 9, 10, 11, 1979 Odessa, Texas 
February 7, 8, 9, 1980 Odessa, Texas 


INTERNATIONALLY KNOWN 
PERMANENT AND VISITING FACULTY 
LIVE SURGERY DEMONSTRATION 


MULTIPLE LAB SESSIONS WITH ANIMAL AND ARTIFICIAL 
EYES, KELMAN PHACOEMULSIFICATION UNIT AND OTHER 
EXTRACAPSULAR INSTRUMENTS. 


Category | CME Credit 
Fee: $1,000.00, Limited Enrollment 


(Philadelphia Course May 31, June 1, 2, 1979. Fee to be 
announced) 












For information and registration contact Barbara Burge, 
Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
Phone: Area Code 915 367-7241. 





. Perception — in depth... 
with Original Goldmann lenses 


e 
- = | 
One-mirror gonio lans Two-mirror gonio lens Macula lens 
g 


Wethave a free 16-page book. It gives 
full details on Goldmann diagnostic 
contact lenses and their use. 

You'll see how these outstanding 
lenses provide absolutely unexcelled 
depth perception in examination of 
the-anterior chamber, fundus and 
vitreous. 


Haag-Streit, the acknowledged lea- 
der and originator, has structured 
intc its family of Goldmann lenses 
: the same highquality standards 
Small Three-mirror lens Large Three-mirror lens tha: characterize all Haag-Streit 
instruments. Easily used with your 
standard slit lamp, these lenses 
have a design that insures minimum 
discomfort to the patient because 
of their light weight... and maxi- 
mum reflection of the mirrors, depth 
perception and other observation 
advantages for the examiner be- 
cause Haag-Streit quality is a built- 
in feature. 
The use of Methocel as a buffer fluid 
provides a distortion-free image. 
Contact us or your Haag-Streit dea- 
: ler for your free copy of our illu- 
Three-mirror lens Three-mirror lens strated book. ^ 
for babies for children Phone or write... right now! 


-a 


Laser Macula lens Ora one-mirror lens with depressor 


Haag-Streit Service, Inc. 
— Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park 


Waldwick, New Jersey 07463 
(20%) 445-1110 





THE INTERNATIONAL SOCIETY OF 
GEOGRAPHICAL OPHTHALMOLOGY 


Under The Patronage Of 

The International Council Of Ophthalmology 

The International Society Of Ophthalmology 

Representative Member Of The 
International Agency For The Prevention Of Blindness 

VI International Congress 

SEPTEMBER 10 TO SEPTEMBER 14, 1979 
RIO de JANEIRO*BRAZIL 


The International Society of Geographical Ophthalmology will hold its 
a congress in Rio de Janeiro, Brazil September 10 to 14, 
The themes of the meeting will include the geographical distribution of 
Parasitic Ocular Diseases, and Corneal Pathology. 

Free papers related to the geographic aspects of the two themes are 
invited. Abstracts should be sent to 

Dr. Marvin L. Kwitko Dr. E. E. Cass 

Executive Secretary President 

5591 Cote des Neiges Rd. Box 688 

Montreal Canada H3T 1Y8 Fort Smith N.W.T. 

The congress will be held in conjunction with the Annual meeting of the 
Brazilian Ophthalmological Society. The International Organization for 
the Prevention of Blindness and the Fundaco de Livro do Cego will also 
participate. 


For information please write: 
Dr. Luiz E. Ferreira 
Av. Maracana No. 37 
Rio de Janeiro-R.J. 20.271 
Brazil 


Tenth Anniversary Symposium 
on 
OPHTHALMIC MICROSURGERY 
June 6-9, 1979 
Crossgates Inn 
Pittsburgh, Pennsylvania (Oakland) 


The Staff of the Department of Ophthalmology at Eye and 
Ear Hospital, University Health Center of Pittsburgh, will 
present two practical courses in basic and advanced 
ophthalmic microsurgical techniques. Registration is 
limited to 40 physicians. All registrants will receive close 
supervision while performing anterior segment surgery 
using the latest techniques of repair of corneal lacerations, 
iridectomy, cataract extraction with and without lens 
implantation, trabeculectomy and keratoplasty. A motor- 
driven surgical microscope will be available for each 
registrant during the lectures and demonstrations. 


COURSE FEE: $450-BASIC $550-ADVANCED 
For further information: Jay G. Linn, Jr., M.D., c/o Eye and 


Ear Hospital of Pittsburgh, 230 Lothrop Street, Pittsburgh, 
PA 15213. 








) CORAM 
Nose pad 
resting on 
cheek-bone 
eliminates 
irritation. 


SPECTACLE 
POSITIONING 
DEVICE 


A spectacle positioning device 
has been created for patients 
CONVALESCING FROM 
RECONSTRUCTIVE NASAL OR 
OPHTHALMIC SURGERY. 
Spectacles can be worn without 
irritating or retarding the healing 
process. 


WRITE FOR MORE INFORMATION 


eee M NNNM 
Please send more detailed information about 


the new Spectacle Positioning Device. 


Name 
Address 


City/State/Zip 


C» U.S.Optical Specialties,lInc. 


604 Mission St., San Francisco, CA 94105 (415) 982 7966 
EN NEN NND mm ee — 
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The New Topcon SL-3D - 


Featuring smooth, one-handed positioning and a wide 9mm 
diameter maximum aperture. 
























The new Topcon SL-3D improves upon a 
time-proven slit lamp design. The height 
acjustment control is now located at the 
base of the joystick to make accurate 
one-handed positioning possible. And the 
maximum diameter of the slit has been 
increased to an unprecedented 9mm. 
Slit height adjustment is either 
continuous or with a choice 
of dick stops at 9, 8, 5, 3, 2, 
1, end O 2mm. Slit width is 
continucus from O to 9mm. 


The unique vertical design of 
the Topcon SL-3D also per- 
mits the norizontal slit beam 
to be inclined up to 2O? for 
horizontal sections. An 
adjustable fixation 
marker makes it easy 
to adapt the marker 
to your patient's 
individual refraction. 
Anc we ve made the 
Hruby lens a standard 
accessory, included in 
our already low base price. 


The-options on the SL-3D are as 
attractive as the standard accessories. 
There are provisions so you can easily fit a Goldman 
tonometer to your instrument. And we've also developed 
a unique and inexpensive new "through-the-eyepiece' camera 
attachment, that facilitates documentary photography with 
results that display a remarkable degree of clarity and resolution. 
Please contact your Topcon dealer for more information. 


TOPCON 


A New World of Precision Optics 


Topcon Instrument Corp.of America, 9 Keystone Flace, Paramus, New Jersey 07652 

















While every precaution is taken to insure accuracy, we cannot guarantee against the possibility of an 
occasional change or omission in the preparation of this index. 


: I 
Intraocular Microsurgery Workshop-Update f 
Including the OCUTOME and FRAGMATOME TECHNIQUE 
a 
sponsored by The Department of Retinal Vascular Services 
Ingalls Memorial Hospital, Harvey, Illinois (Chicago suburb) May 11-12, 1979 P 
This two-day Intraocular Micro- Walter J. Stark, M.D., 
surgery Workshop is designed ET Baltimore 
for both the anterior segment | Charles M. Vygantas, M.D., 
and retinal-vitreal surgeon. 4 Con Chicago and Harvey s 
* 3 x et 
The course will feature the use A^ b cte CourseFees:$385.00.com- - 
of the Fragmatome for ii bes ' ih of 
phacoemulsification and pars E s dich Redes shi ad 
plana vitrectomy by the eos js. eir 
Ocutome technique. 65.00, two-day morning 
P" j didactic sessions only. (checks 
The course will include didactic payable to Retinal Vascular 
sessions, movies, and tapes Morton F. Goldberg, M.D Services) 
covering anatomy, pathology, t : i $ : : "p 
Lx DI Chicago Registration Limited | 
preoperative evaluation, indi- 
cations, surgical techniques Howard Joondeph, M.D., For Information contact: Y 
postoperative care, and com- Ade L M.D ei ee M.D. 
plications. There will be dis- Chi oe ge tes Na eS Arvas h 
cussion groups with faculty T E Meredith. M.D herd PE UCM 
and practical surgical experi- re i TEOSSA; epartment T etinal 
ance.on animal o Milwaukee , Vascular Services 
yes. . , ) 
Ronald G. Michels, M.D., Ingalls Memorial Hospital 
Faculty Baltimore One Ingalls Drive 
Thomas M. Aaberg, M.D., David H. Orth, M.D., Harvey, Illinois 60426 
Milwaukee Chicago and Harvey 312-333-2300, extension 5811 
Gerald A. Fishman, M.D., Lawrence J. Singerman, Registrars: Roberta Martia, RN 
Chicago M.D., Cleveland Sue Rigik 
M 
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> More potent than pilocarpine 
s Longer duration of action 
than pilocarpine (8 hours)* 


i^ The Conservative Replacement 
E Acter Pilocarpine 

.. When pilocarpine no longer main- 
ta-ns IOP, regain conservative con- 
trol with Isopto Carbachol 3%. 
More potent than pilocarpine, it can 
provide conservative control with- 
ott the patient problems associated 
w:th more potent miotics. 


For Conservative Control 

of Diurnal Variation 

One drop of Isopto Carbachol 3% 
keeps IOP down for a full 8 hours *. 
Aliministered at bedtime, Isopto 
Carbachol 3% keeps IOP under con- 
servative control during the early 
morning hours. 


A Conservative Solution 


to Pilocarpine Sensitivity 
*D ance, S.M. and Flindall, R.J.: Canad. J. of Oph. 1: 
Nod. 4:292-296, Oct. 1966 
Available In: 3496 12% 2⁄4% 3% 
15m] 30ml 
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SOFSO* CARBACHOL (carbachol = 
A et od pan m Copyright © Alcon Laboratories In-. 1978 


DESCRIPTION. A sterile ophtalmic solution. Each mi contains: Active: Carbachol 0.7596, 1.5% 2 25% or 3.0%. Preservative: Benzalkonium Chloride 0.005%. Vehicle 
HydrexypropytMethyicelluicse 0%. inactive Boric Acid. Sodium Chloride, Sodium Borate, Purif -a - 
CONIRAINDIGATIONS Miolics are contraindicated where constriction is undesirable such as acute ir n those persons showing hypersensitivity to any cenponent ot 
this crepazatio 
, WARRINGS Carbachol shouid br used with caution in the presence of corneal abrasion to avoid excessive penetration which can produce systemic toxicity; and in gatients with 
acult-carsac aulure, broncheal asthma. active peptic ulcer. hyperthyroidism, gastrointestinal spasm, urinary tract obstruction, and Parkinson's disease As will-zall miotics 
retins-desachewent has Deemweported when miolics are used in certain susceptible individuals. The causal relationship nas not been established 
PREGAUTIONS Avoid OverCoszge 
ADVESSEREACTIONS: This oresaration is capable of producing systemic symptoms of a cholinesterase inhibitor even wher the epithelium is intact. Ocular: Traient ciliary 
. and conjenctima! injection, haacache, and ciliary spasm with resultant temporary decrease of visual acuity may occur. Systemic: Salivation syncope, cardiae arrythmia 
gastromtestina iod mining, asthma, and diarrhea may occur 
DOSAGE AND 'ADMINISTRATICN V sti two drops topically in the eye(s) up to four times daily 


ALCCNLABORATORIES, INC., FORT WORTH, TX 76101 
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Albalon («co Liquifilm relieves discomfort 
and irritation as it decongests inflamed tissues. 


Many products can whiten the eye inflamed by your patient. 

environmental insults, but none can soothe and When you see eyes inflamed by smog, 

comfort the associated pain quite like Albalon® smoke, swimming or minor allergies, remember 
Albalon is formulated in Liquifilm® (polyvinyl that they hurt. 

alcohol 1.496), the unique artificial tear vehicle ‘ 

that lubricates and quiets distressed eyes, so Prescribe 


your patient will feel better fast. Al E é C 
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and conclusions. The abstract replaces the summary. 

References.— List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbreviated 
in Index M*dicus), (4) volume number, (5) inclusive page numbers, 
and (6) year, in that order. References to books should include (1) 
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author(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
origirally done in English units. 

Hllustrations.-Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publieation may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 cm (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a ti:le. 
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Take Precise © 
Measurements 
in Microsurgery 











The Terry Keratometer 
...the first Quantitative Surgical Keratometer 
With modular modifications to your Zeiss OPMI 6 or OPMI 6S, 
you, the surgeon, will now nave the control 


necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 


An innovative approach to the elimination 
of corneal astigmatism. 


For more details and course information, waite: 


y om nno m p gd corporation 


P.O. BOX 3680/FULLERTOIN/CALIFORNIA 92634 è (714) 528-3318 








You are invited to keep pace with progress in surgery by attending the 


WORLD CONVENTION ON MICROSURGERY 
Organised by the Mount Elizabeth Hospital, Singapore. 


Date: December 2-5, 1979 


Venue: Singapore 
Speakers include: 


Dr Eric J Arnott (UK) 

Prof Joaquin Barraquer (Spain) 
Prof Frank A Billson (Australia) 
Dr Jorn Boberg-Ans (Denmark) 
Dr T A Casey (UK) 

Prof lan Constable (Australia) 


Prof T Moore (USA) 

Dr Makoto Nagata (Japan) 
Dr M M Nagy (Egypt) 

Dr Earl Owen (Australia) 

Dr Michael Patkin (Australia) 
Dr Jordon M Phillips (USA) 


== Seo ees SS -=F == z = = — — = TE> 
* 


Prof G W Crock (Australia) 

Dr R M Peardon Donaghy (USA) 
Dr Edward D Diethrich (USA) 
Prof J Draeger (Germany) 

Dr J E K Galbraith (Australia) 
Prof Kiyonori Harii (Japan) 

Dr Julius H Jacobson (USA) 

Dr Arthur S M Lim (Singapore) 
Prof Maurice H Luntz (USA) 
Dr Mizuo Matsui (Japan) 

Prof Saiichi Mishima (Japan) 


Dr Dermot Pierse (UK) 

Dr Noel S C Rice (UK) 

Dr WJ C C Rich (UK) 

Dr Alan E A Ridgway (UK) 
Dr M J Roper-Hall (UK) 

Dr Alfred Sommer (USA) 
Dr Arthur D M Steele (UK) 
Dr Keijiro Suruga (Japan) 
Dr Yasuo Ueba (Japan) 

Dr David Vickers (Australia) 
Dr Donald E Willard (USA) 


TEACHING WORKSHOP ON MICROSURGERY 


Organised by the Royal Australasian College of Surgeons 
Date: December 5-9, 1979 
Venue: Singapore 


Teaching Course: 


A teaching course will be conducted for surgeons who have never used the operating microscope or 
who are having adjustment difficulties. All students will be under the personal supervision of 
microsurgical teachers. They will learn the different microsurgical techniques and will have the 
opportunity to practise on different types of microscopes. 


For further details please write to: 
The Convention Secretary 
World Convention on Microsurgery 
Mount Elizabeth Hospital 
à Mount Elizabeth 
REPUBLIC OF SINGAPORE 
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|. ANACEL® 

Eu (Tetracaine HCl) 

= ANTIBIOPTO® 
D (Chloramphenicol) 


BUFOPTO® ATROPINE 


E (Atropine Sulfate) 


E. BUFOPTO® ZINC 


SULFATE 

Dp- (Zinc Sulfate) 

d CARBACEL® 
| (Carbachol) 


EFRICEL® 
(Phenylephrine HCl) 


k FLUORESEPTIC® 


(Fluoroscein Sodium) 


HOMATROCEL® 
(Homatropine Hydrobromide) 


IRIGATE™ 
(Sterile Eye Wash) 


n 





METHOPTO " / 
METHOPTO FORTE" 
(Methylcellulose) 
MIOCEL® 

penne eee & 


MYTRATE® 

(Epinephrine Bitartrate) 

OPTISED™ 

of Decongestant, Astringent 
mollient Solution) 

PILOCEL® 

(Pilocarpine HCl) 

PREDULOSE® 

(Prednisolone Acetate) 

SULFACEL-15® 

(Sodium Sulfacetamide) 

SULFAPRED® 
Prednisolone Acetate, Sodium 
ulfacetamide, Phenylephrine HCI) 







PROFESSIONAL PHARMACAL CO. 
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P.O. Box 459 Lindennurst, N.Y. 11757 - 


Out-of-State Call Tel! "ree (800) 645-5246 
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Introducing the Cavitron Model 3000 








In a sense, you helped 
design it yourself, since the 
Model 3000 reflects the exper- 
ience of photocoagulation 
specialists throughout the 
world. This experience and the 
superior technology of Cavitron 
have produced an instrument 
that is technically advanced 
and extremely:practical to use: 


Ideal for the office 

e Air cooling eliminates the 
need for expensive plumbing 
modifications and dependence 
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CAVITRON SURGICAL SYSTEMS 


Division of Cavitron Corporation + 


Please supply me with more information on the Cavitron 
Model 3000 Argon Photocoagulation Laser. 





NAME 


ADDRESS 


CITY STATE ZIP 


1902 McGaw Avenue, Irvine, California 92714 


upon a source of constant 
water pressure. 

e Single phase, 220 volt power 
allows operation in locations 
not equipped with expensive 
three-phase power. 


Convenient and economical 
e Adapts to your present slit- 
lamp, which reduces your 
initial investment and 
preserves the advan- 
tage of using a familiar 
instrument during 
treatment. 
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Argon Photocoagulation Laser. 


Designed for a corner of your world. 





e Removable slit-lamp attach- 
ment aligns automatically and 
allows slit-lamp to be used for 
other procedures. 


Power and control 

e Three watts maximum treat- 
ment power level is preset and 
displayed on a Digital Panel 


Meter before treatment ex- 


posure. 
e Parfocal at all treatment spot 
sizes (in simultaneous focus) 
with slit-lamp optics, providing 
maximum safety and illumi- 
nation. 


Worldwide service 

and support 

e Designed and manufactured 
by Cavitron Surgical Systems, 
a Company dedicated to quality 
ophthalmic instruments and 
responsive customer support 
and service. 

For more information, 
complete and mail the coupon 
below. CAVITRON SURGICAL 
SYSTEMS, Division of Cavitron 
Corporation, 1902 McGaw Ave., 
Irvine, CA 92714, Tel.: 714/ 
557-5900, Telex: 68-5586. 


LASER RADIATION — AVOID EYE OR 
SKIN EXPOSURE TO DIRECT OR 
SCATTERED RADIATION 












Your work is too important 


to settle for less. 


fe... 


CAVITRON SURGICAL SYSTEMS 
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ALL EYES FOCUS ON HARPER AND ROW'S 

5 LOOSE LEAF VOLUMES 

FOR PROGRESSIVE, PRACTICING OPHTHALMOLOGISTS.. 
ONE COMPLETE, EVER-CURRENT REFERENCE ` 





OPHTHALMOLOGY 


edited by Thomas D. Duane, M.D, Ph.D, F.ACSS. 


benefits you cant afford to miss: 


Y ou are informed, on a regular basis, 
of all that is new, ineluding | 
advances in techniques of i 
ophthalmic surgery. 

* Appropriate equipment, and 
rationale-of its use, is reviewed. 

* Nocharge *or preview! Harper and 
Row will send you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for a generous 30-day, 
no-cost examination. 


loose leaf concept: new pages for old! 
First set of easy-to-insert revision 

pages automatically wil! be sent to 

CLINICAL OPHTHALMOLOGY subscribers at no i 
extra charge, along with instructions — > > Vm" _ — =) 1 


on how and where to insert new pages. | Harper & Row Publishers. Inc 


R fut t l. 
| org: (a «ode ae Loose Leaf Reference, 2350 Virginia Ave. 
ook what you get: | Hagerstown, MD 21740 


5 loose leaf volumes. 








concise and comprehensive 
* 3,200 pages 
* 221 chapters encompassing 

the entire field of ophthalmology 
* all information clinical in scope 


| Please send me on 30-day approval cr phone 301-733-2700 (ask for Mrs. Taylor): 
* 167 impressive contributors, | 


[] CLINICAL OPHTHALMOLOGY, 5 VOLS., $300 
[] Enclosed is my check for $300 We pay postage, handling.) 
[] Please bill me full amount, $300, plus postage, handling, $5.30 


C] Please bill me $ per month. ($12 minimum.) 





ras Name 
experts in their speeialties (please print) 
* 3,030 clear illustrations Ee 3 
and photes, plus 7 color plates | 
* 383 tables and figures | 
CIE a CA a ee ee a 2 pare Alco ae Seen 


for fast ara!yses 

* 8 x 10”, easy-to-handle size 

* annual revision service 

* separate computerized index, 
updaged for new revision pages 


No deposit; no interest; no carrying charge. 
Postage and handling costs will be included in installments. 
1-79L 
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.. Microphake.. | 
An important tip 
to remember. 


















Ji 
dn ^ 
| Small Tip Microphake offers two choices of tips: Sterile Ready to go. No preparation necessary. 
| curved or straight. Each tip is No cords to connect or get in the way. 
1.5 mm in diameter, 
providing greater visibility. Compact About the size of a ballpoint pen for 
A silicone sleeve insulates the tip greater visibility, more maneuverability and better balance. 
against freezing of Serrated finger grips provide secure hold and tip 
undesired areas. orientation. 
® 

Unique Tip Design ves «ses MICROPHAKE, the 
finely — to ered more securely to the lens than 4 9 
competitive smooth tips. Because the tip is hollow, it gives ol a 
the same gas delivery system as Cryo machines, and — sın e use CT yoextractor 
unlike a solid tip unit — provides maximum cooling at the 
tip, where it is needed. worth remembering. 

° - For further information please write . . . 
Length of Freezing Time 
Every Microphake has a minimum freeze time of at least [Alcon Surgical 
three minutes at —29?C. A 10-second delay after | 
activation allows the surgeon to “go on warm," if desired. Surgical Products Division ! 


ege Alcon Laboratories, Inc. 
Dependability A reliable product tested to P.O. Box 1959 Fort Worth, Texas 76101 i 
mgid Alcon specifications to meet your tough demands. (C) 1978 Alcon Laboratories, Inc. 





How The Rodenstock Lensometer With Separate 
Contact Lens Stage Stacks Up Against The Competition. 


THE VERTEX Il: even for small-powered cylinders. | RODENSTOCK WORKMAN- 


And all readings are takeninside | SHIP. BACKED BY COBURN 
Only the Vertex II has a special Con- | the eye-piece with high telescope SERVICE. 


tact Lens Stage that compensates magnification to reduce 
for the difterences in sagital curve accommodation. The Rodenstock Vertex II from 


found in spectacle and contact lenses. mw Coburn. Feature-for-feature, it 





If you re familiar with the per- leaves our competitors with very 
fectionism at Rodenstock/Munich, RSS Z2 little to say. 
this sort of crucial refinement will THE COMPETITION: 
come as no surprise. 

If this is your introduction to 
Rodensteck quality. however, read 
on—the surprises keep coming. 


IT SPOTS HEAT-TREATED 
LENSES, TOO. 


What other lensometer offers you a 
built-in Polarizing Strain Tester as 
an accessory ^ 


PRISM 
POWERS BY 
THE 

DOZEN. 


Normally. the 
Vertex II measures 
prism powers up to 6D. 
But forthe measure- 
ment of larger prisms, 
an auxiliary prism 
attachment extends 
the rangeto 2D. 


WE DIDN'T JUST 
ADD FEATURES. WE 
GOT RID OF ONE. 


At last! You can forget the messy 
ink pads. Because Rodenstock has 
eliminatec this “feature” of lens 
marking witha novel self-inking 
cartridge. Nomore stained fingers. 





The Vertex Il pivots on its base, so vour 
operator can adjust tbe angle for maxi- 
































For complete technical 


literature o2 The Rodenstock 
Vertex II, call 


Coburn Professional 
Products Divis 






THE NEW STANDARD FOR tol free at 
ACCURACY. 800-446-4831. 
The Vertex ILs rotatable line In Virginia 
target gives precise mea-  %, call collect 
surement of axis positions, A : (804) 526-1027. 
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DRUG : 
EVALUATIONS 


$37.50 


AMA and ASCPT members call the 
PSG BOOKLINE for courtesy discounts. 


AMA DRUG EVALUATIONS, Third Edition, has 
set new standards for objectivity, reliability, and 
comprehensiveness in a drug compendium. The 
official AMA drug manual, it combines the best 
medical opinion of your colleagues and has been 
designed to give you the information you need on all 
recognized uses and routes of administration—labeled 
and unlabeled—for virtually all drugs currently 


available in the U.S. 


AMA-DE/3 covers virtually every significant drug 
prescribed in the U.S. today. That amounts to in- 
dividual evaluations for more than 1300 single-entity 
agents (61 new to this edition)—plus listings for 
hundreds of additional mixtures and proprietary 
preparations, both prescribed and over-the-counter. 


You can rely on AMA-DE/3 —whether you need 
detailed therapeutic information for a class of drugs 
you do not frequently prescribe—or simply a pack- 
age size or manufacturer's address. When you get in- 
formation from AMA-DE/3, you know it is accurate 
and clinically pertinent because it has been compiled 
by experts in the AMA's Department of Drugs work- 
ing closely with the American Society for Clinical 
Pharmacology and Therapeutics and a consulting 
panel of more than 300 contributing physicians and 
clinieal pharmacologists. 


AMA Stylebook/Editorial Manual 


The Sixth Edition incorporates changes in style anc 
usage obtained from experience in the editoria! 
offices of AMA's Scientific Publications Division. 
Emphasis is on specific points of style used in JAMA 
and AMA 's nine specialty journals. $6.50 





(p: bookline 


800.225.5020 | *24 hours, 7 days, within the continental U.S 
CUm E ES t 


Mass. residents call (617) 486-8973, collect. 


PSG MEDICAL BOOKS 
Littleton, MA 01460 


e Comprehensive 


Prescribing Information 
CHLOROMY XIN 
(chloramphenicol-polymyxin ophthalmic 
ointment) 


Description 

Each gram of Chloromyxin (chloramphenicol- 
polymyxin ophthalmic ointment) contains 10 mg 
(1%) chloramphenicol and 5,000 units poly- 
myxin B (as the sulfate) in a special base of liquid 
petrolatum and polyethylene. 

Actions 

Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated aminoacids from soluble 
RNA to ribosomes. Studies have shown that 
chloramphenicol is not absorbed in measurable 
amounts by topical application to the eye. Devel- 
opment of resistance to chloramphenicol can be 
regarded as minimal for staphylococci and 
many other species of bacteria. 

Polymyxin B sulfate is one of a group of basic 
polypeptide antibiotics derived from Bacillus 
polymyxa (B aerosporus) and has a bactericidal 
action against almost all gram-negative bacilli 
except the Proteus group. Polymyxins increase 
the permeability of bacterial cell wall mern- 
branes. All gram-positive bacteria, fungi, and the 
gram-negative cocci, Neisseria gonorrhoeae and 
N meningitidis, are resistant. 

Indications 
Chloromyxin (chloramphenicol-polymyxin 


ophthalmic ointment) is indicated for the treatment 


of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol- and/or polymyxin-susceptible 
organisms 
Contraindication 
This product ts contraindicated in persons 
sensitive to any of its components 
Warnings 
Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 
Precautions 
The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken 

In all except very superficial infections, the 
topical use of chloramphenicol should be sup- 
plemented by appropriate systemic medication. 
Adverse Reactions 
Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported 
Dosage and Administration 
A small amount of ointment placed in the lower 
conjunctival sac every three hours, or more 
frequently if deemed advisable by the prescrib- 
ing physician. Administration should be con- 
tinued day and night for the first 48 hours, after 
which the interval between applications may be 
increased. Treatment should be continued for at 
least 48 hours after the eye appears normal 

Total dosage of polymyxin, systemic and 
ophthalmic, exceeding 2.5 mg (25,000 units)/ 
kg/day should be avoided 
How Supplied 
N 0071-3082-07 Chloromyxin (chlorampheni- 
col-polymyxin ophthalmic ointment) is supplied 
sterile in ophthalmic ointment tubes of 3.5 g 

UL 


PARKE-DAVIS 


PARKE-DAVIS 
Division of Warner-Lambert Company 


Morris Plains, NJ 07950 PD-JA-246@-1-P (6-78) 
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The name is new! 


— CHLOROMYXIN" 


chloramphenicol-polymyxin 
ophthalmic omen 


Effective in superficial 





gm Caocromyxin, a combination 
of ca«aramphenicol and poly- 
myxin, covers’ many gram- 
positive organisms, including 
stacF ylococci, and almost all 
gram -negative bacilli. 

m Wcr«s well against Pseudo- 
monas aeruginosa, a danger- 
ous. end Opportunistic organism 
which grows better in the 
cornea than in any other known 
mediumi 


Chleromyxin is preservative-free. 


"Wher caused by susceptible organisms 


tVaughan D» Asbury T: General Ophthalmology. ed 8 
Los Als CA, Lange Medical Publications, 1977, p 296 





conjunctival and corneal infections" 
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Each gram of Chloromyxin Ophthalmic 
Dintment contains 10 mg (1%) chloram- 
phenicol and 5,000 units of polymyxin B (as 
the sulfate) in a special base of liquid 
petrolatum and polyethylene. 


Prolonged or frequent intermittent use of 
topical chloramphenico! should be avoided 
because of the possibility of hypersensi- 
ivity reactions, including bone marrow 
nhypoplasia. 


All gram-positive bacter a, fungi, and the 
gram-negative cocci, Neisseria gonorrhoeae 
and N meningitidis, are resistant to poly- 
myxin B alone. And, all fungi are resistant to 
chloramphenicol. Total dosage of polymyxin, 
systemic and ophthalmic, exceeding 2.5 mg 
125,000 units)/kg/day should be avoicfed. 
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llth ANNUAL ESTELLE DOHENY EYE 
FOUNDATION CONFERENCE 


DISEASES and SURGERY 


of the RETINA and VITREOUS | il | | 1l n 
| anit A r ap 


Sponsored by 
ESTELLE DOHENY EYE FOUNDATION 





. and | | " 
UNIVERSITY OF SOUTHERN CALIFORNIA ESTELLE DOHENY EYE FOUNDATION 
DEPARTMENT OF OPHTHALMOLOGY Q 
September 12, 13 and 14, 1979 


Los Angeles Hilton Hotel—930 Wilshire Boulevard, Los Angeles, 90017 


DIABETIC RETINOPATHY—LASER PHOTOCOAGULATION—RETINAL DETACHMENT SURGERY—MACULAR 
DEGENERATION—RETINAL VASCULAR DISEASE—VITRECTOMY INSTRUMENTATION FOR 
INTRAOCULAR SURGERY—ADVANCES IN VITRECTOMY 


Wednesday: Principles and Techniques of Fluorescein Angiography, Cystoid Macular Edema, Senile Macular 
Degeneration, Treatment of Senile Macular Degeneration, Branch Retinal Vein Occlusion, Central Retinal Vein 
Occlusion, Toxoplasmosis, Diabetic Retinopathy, Treatment of Diabetic Retinopathy. 


Thursday: Vitrectomy Instrumentation, Preoperative Clinical Examination, Ultrasound, Electrophysiology, Basic 
Vitrectomy Techniques, Lensectomy, Diabetic Traction Detachment, Principles of Retinal Detachment Surgery, 
Pseudophakic Retinal Detachment, Management of Giant Retinal Tears, Prophylactic Cryoretinopexy, Massive 
Periretinal Proliferation. 


Friday: Vitrectomy Techniques in Cataract Surgery, Retro-Intraocular Lens Membranes, Vitrectomy in Endophthal- 
mitis, Vitrectomy for Intraocular Foreign Bodies, Double Perforating Injuries, Complications of Vitrectomy, Future 
Advances in Vitreous Surgery. 

Participating Workshops in Fluorescein Angiography, Ultrasound, Electrophysiology, Vitrectomy Instrumentation, 
Perimetry, Laser Photocoagulation, C-P-C, and Pathology. : 


The Estelle Doheny Memorial Lecture ........ Arnall A. Patz, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture... . Robert Machemer, M.D. 

GUEST FACULTY DOHENY EYE FOUNDATION—UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Thomas M. Aaberg, M.D. Ronald H. Akashi, M.D. Glen E. Jarus, M.D. Arthur E. Oberman, M.D. 
Alan C. Bird, F.R.C.S. Janet C. Blanks, Ph.D. Otto H. Jungschaffer, M.D. Thomas E. Ogden, M.D., Ph.D. 
Dean Bok, Ph.D. David S. Boyer, M.D. George K. Kambara, M.D. Ralph S. Riffenburgh, M.D. 
Steven T. Charles, M.D. James R. Brinkley, M.D. Sidney H. Mandelbaum, M.D. Stephen J. Ryan, M.D. 

D. Jackson Coleman, M.D. Bernice Z. Brown, M.D. Bill Milam Stephen K. Schaller, M.D. 
Robert Y. Foos, M.D. Stanley Carson, M.D. James B. Miller, M.D. H. John Shammas, M.D. 
H. Mackenzie Freeman, M.D. Edward F. Cherney, M.D. Don Minckler, M.D. Ronald E. Smith, M.D. 
Allan E. Kreiger, M.D. Kenneth R. Diddie, M.D. George E. Morgan, M.D. Alan A. Snyder, M.D. 
Robert Machemer, M.D. Jerry F. Donin, M.D. Hugh L. Morris, M.D. Nino Sorgente, Ph.D. 
Ronald G. Michels, M.D. Steven E. Feldon, M.D. A. Linn Murphree, M.D. James R. Wilson, M.D. 
Arnall A. Patz, M.D. B. John Hodgkinson, M.D. ^ Anthony B. Nesburn, M.D. Warren A. Wilson, M.D. 
Francis C. Hertzog, Jr. M.D. John F. Nursall, M.D. T. Rodman Wood, M.D. 
A. Ray Irvine, M.D. Richard R. Ober, M.D. 


Tuition: $250.00 (includes course abstracts, luncheons, mixers) 
Certified for 22 hours credit, Category |, AMA, CMA 
CONFERENCE CO-DIRECTORS: Kenneth R. Diddie, M.D., Richard R. Ober, M.D., Stephen J. Ryan, M.D. 


For Application: Conference Office 
i: Estelle Doheny Eye Foundation 
1355 San Pablo Street 
Los Angeles, CA 90033 
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“HINK. 
BAUSCH & LOMB 
- ...FOR PROFESSIONAL RESULTS 


Your patients place their trust in your 
professional competence. You rely on the 
capabilities of your instruments to aid you in 
diagnosis and treatment. 

The BAUSCH & LOMB Keratometer, the Model 
70 Vertometer, the Greens’ Refractor, the 
Copeland Streak Retinoscope and the 
AUTO-FLOT Projection Tangent 
Screen are among the products 

that have established the Bausch & 
Lomb reputation for unexcelled 
quality and dependability during 
over 80 years of ophthalmic 
instrumert manufacturing. 

For detailec preduct information 
use the coupon below. 
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BAUSCH & LOMB 
Scientific Optica: Products Division 
Dept. 6605 


1400 N. Goocmnan Street 
Rochesjer, N 14602 







A fundus camera that's back to basics ... Kowa's RC-3. It’s lightweight, e 
portable and as easy to use as a conventional camera. Polaroid attachments * 
are available, as well as Kowa's joy stick stand. And you can depend on the fully- s, 
automatic RC-3 for clear, detailed fundus (external and angle) photos. 


But the full-frame, 35mm RC-3 has one advantage that may not be so obvious: it costs only 
$1980: $724 less than our RC-2 fundus camera." 


Get your hands on Kowa's new RC-3.. . from Keeler. 


*Check the RC-2 for even greater versatility. Features include: 2x magnification, focusing 
scale, specially designed monochromatic interference filters (for fluorescein only), film winding 
indicator, shutter lock, film winding knob (both sides), and photo numbering device. 


Kowa Company. Ltd. TOKYO, JAPAN kowa AMERICAN CORP., New York, N.Y. 10001 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Ce C Philadelphia + New York * Boston * Los Angeles Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 
..wvith the future in sight 





HIS DRY EYE 
THERAPY IS 
ON A 24-HOUR 
SCHEDULE TOO. 


Hes an on-the-go executive, but 
his tears aren't. Diagnosis: dry eye. 
Fortunately, there are three ther- 
apies that can work for him, and 
they al! fit his busy schedule. 








| is his everyday 
therapy. 
| is for those 

times when he needs a more viscous 

tear; his eyes are unusually dry. 

And as your patient coes to sleep, 
can go to work 

for him to provide 

overnight protection 

and comfort. 





Night and day. 
The Allergan 
tear specialties 
are at work. 


Pharmaceuticals, Inc., Irvine, CA 92713. 


P 


he infected eye- 


If you trace it to one of these common problems... 


Acute bacterial 
conjunctivitis * 
Marked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer * 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt in- 
stitution of therapy is 
vital to avoid possi- 
ble visual difficulty. 


“When due to susceptible microorganisms 


~ 


Gantrisin® sulfisoxazole diolamine/ Roche Indications: Con 


A 

u corneal ulcer, other superficial ocular infec-'* 

Ophthalmic Solution, Ophthalmic Ointment tions due to susceptible microorganisms; as adjunct in systemic sul- 7 
^ 


TE s fonamide therap ft 
Before prescribing, please consult complete product information, C — ae iecur 
a summary of which follows: ontraindications: Hypersensitivity 


Precautions: Incompatible with silver preparations; inactivated Dy 
para-aminobenzoic acid in purulent exudates; may increase growth of 
nonsusceptible organisms. including fungi. Ointment may retard 
corneal healing. Discontinue use if undesirable reactions occur 
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C IDume 
Effective treatment for conjunctivitis, 
corneal alcer and other infections due to 
susceptible microorganisms, such as 
Staphylecoccus aureus 


Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning 

Ophthaimic Ointment—also containing 
4% sulfisoxazole diolamine— provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 

A Brief Summary of the produet infor- 
mation, below, provides precautions and 
contraindications 


Main photetaken with the Carl Zeiss photo slit lamp. 


Desage and Administration: Solution: 2-3 drops in eye 3 or more 

Roche Laboratories 
times daily. Take care not to contaminate dropper. Ointment: small Division.of Hoffmann-l3l Bora ing 
amoun’ in lower conjunctival sac 1-3 times daily and at bedtime Nutlev Mew Miei an 07110 


Hew Supplied: 
S@iutom, '2-0z bottles with dropper. Ointment. '2-o0z tubes 
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Sania 

Monica 
Hospital 
Medical 

Center 
Intraocular Lens 
Implantation 
Course 


The oldest continuous implantation 
course in the United States 


Binkhorst Principle Lenses 


Choyce Mark VIII 
Anterior Chamber Lens 


June l-2 


Aug. 3-4 Oct. 5-6 Dec. 7-8 


Check one Fee: $600 


(Residents: $300) 


Topics 

Observation Live Surgery 
Video Observation 

of All Techniques 

Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 
Practice Session 

Animal and Cadaver Eyes 
Retinal and Corneal Care with 
Intraocular Lenses 

Surgical Instrumentation 
Manual 


Faculty 

John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
Richard Elander, M.D. 
lohn E. Gilmore, M.D. 
Robert Hare, M.D. 
Kenneth ]. Hofer, M.D. 
Richard L. Holmes, M.D. 
C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
lames F. Kleckner, M.D. 
Jeremy E. Levenson, M.D. 
Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 

Dennis D. Shepard, M.D. 
Clifford Terry, M.D. 
Murry K. Weber, M.D. 
Guest Lecturers 

John J. Alpar, M.D. 

Aziz Y. Anis, M.D. 

Robert Azar, M.D. 

D. Peter Choyce, M.D. 
Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A Galin, M.D. 
Henry Hirschman, M.D. 
Norman 5. Jaffe, M.D. 
Malcolm A. McCannel, M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe, M.D. 
Bradley R. Straatsma, M.D. 


Lunch and amenities included 


Cancellation: $50 Non-refundable service charge 


1979 


O June 1-2 Name 
O Aug. 3-4 
O Oct. 5-6 


Address 


[] Dec. 7-8 Ciy a 


Approved for 18 units continuing medical education credit 
CMA and AMA, Category | 


Phone 


Zip 


Make check payable to Santa Monica Hospital Medical Center 


and mail to Jeanne Harris 


Charlie Ruggles Ophthalmology Department 


Santa Monica Hospital Medical Center 
1225 Fifteenth Street Santa Monica, California 90404 (213) 451-1511, Ext. 2148 
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^. Let our genius 
. supplementyours. 


; The Coleman 
Ophthaimoscan 





provides accurate 
| measu rement 
and diagnosis 
| five separate 
1 . A-scan of tumor of the ciliary body shcwing 2. Immersion B-scan of the same melanoma 
attenuation pattern of a malignant with posterior vitreous hemorrhage. 


melanoma. 








3. Contact B-scan rough a closed lid 4. Ophthalmoscan oscilloscope presentetion 5. Magnified M-scan of the posterior segment 
shows distinctive Y" shape of vitreous showing characteristic A-scan pattern aleng of the globe showing arterio-venous 

| membranes and tr-ction retinal detachment the visual axis and simultaneous readout of pulsations. 

| in diabetic retinop- thy. axial length in millimeters. 


Optimum accu-acy and thoroughness in ocular and orbital diagnoses are gv aranteed with the Coleman Ophthalmoscan, the 
worle s ost sophisticated ultrasonic diagnostic instrument for ophthelmology. It takes only minutes to complete 
an ocular ardorbital examination. Simultaneous A-scan and B-scan images are augmented by M-scan; Real-Time, contact 
B-scar; and biometric displays. Patient preparation is minimal, requiring a simple water bath to maximize image 
Quality. Photographic documentation is simple and instant. Call Sonometrics free 800-223-0412. 


or send this coupon for detaib. 
COLEMAN 


OPHTHAL- 
MOSCAN 


SONOMETRICS 
SYSTEMS, INC. 


16 West 51st Street 
New York, N.Y. 10023 
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SEEMS TO END... 


FOR THOSE , waggcons 
PATIENTS WITH mr 


A sterile ophthalmic solution having the following com- 


CHRONIC ALLERGIC i= "T 


Antazoline phosphate...............0.06. 05 96 

ere NIU esas TOI UMP MM 2 
s... Phenylmercuric acetate (preservative) ..... 0.002% 

Sodium carbonate anhydrous and sodium chloride 


ACTION: 
Vasocon-A combines the effects of the antihistaminic 
Antazoline, and the decongestant, Naphazoline 


PRESCRIBE 


VASOCONA 


(naphazoline hydrochloride &€.05% 
and antazoline phosphate 0 5%) 


INDICATIONS: 

Based on a review of a related combination of 
drugs by the National Academy of Sciences — 
National Research Council and/or other informa- 
tion, FDA has classified the indications as follows 


"Possibly" effective 


For relief of ocular irritation and/or congestion or 
for the treatment of allergic, inflammatory, or infec- 
tious ocular conditions 


sterile ophthalmic solution 


Final classification of the less-than-effective indi- 
cation requires further investigation 





CONTRAINDICATIONS: 
Hypersensitivity to one or more of the components of 
this preparation 


WARNING: 
Do not use in presence of narrow angle glaucoma 


PRECAUTIONS: 

This preparation should be used only with caution in the 

N ) 95 — : presence of hypertension, cardiac irregularities or hy- 
Y < SA, = Y : perglycemia (diabetes). This product is sterile when 
CASA md sa m AVIS ^ packaged. To prevent contaminating the dropper tip and 

, EN. y | J£ m "y e. ex, ))} solution, care should be taken not to touch the eyelids or 

k SÁT ) ada Ci P surrounding area with the dropper tip of the bottle. Keep 

merce. 
oA ' 


a non-steroidal solution 
for the patient who needs 
long-term therapy 


> 


bottle tightly closed when not in use. Protect from light 


High therapeutic benefit 


(0 risk ratio — vasocon-A 
provides long-term treatment of 
chronic flare-ups without the nead 
for steroids. 


Synergistic decongestant, 


antihistamine activity 

— Vasocon-A quick y clears receyes, 
and effectively relieves itching and 
irritation. 


A true solution — unlike steroid 
suspensions, Vasocon-A delivers 
uniform drug concentration in ewery 
drop without shaking. 


High patient acceptanee 
— Vasocon-A is a cosmetically 
acceptable solution that leaves mo 
sticky, gummy residue on lid margins: 
causes minimal irritation. 








ADVERSE REACTIONS: 

The following adverse reactions may occur: Pupillary di- 
lation, increase in intraecular pressure, systemic effects 
due to absorption (i.e., hypertension, cardiac irregulari- 
ties, hyperglycemia) 


DOSAGE: 
One or two drops instilled in each eye every 3 or 4 hours 
or less frequently, as required to relieve symptoms 


CAUTION: 
Federal law prohibits dispensing without prescription 


HOW SUPPLIED: 
15 m! dropper-tip plastic squeeze bottle 


REFERENCES: 

Miller, J. and Wolf, E.H., 'Antazoline Phosphate and Na- 
phazoline Hydrochloride, Singly and in Combination for 
the Treatment of Allergic Conjunctivitis — a Controlled, 
Double-blind Clinical Trial," ANNALS OF ALLERGY Vol 
35, (1975), pp. 81-86 


Becker, B. and Hahn, K.A., "Tropical Corticosteroids and 
Heredity in Primary Open-Angle Glaucoma," AMERI- 
CAN JOURNAL OF OPHTHALMOLOG Y, Vol. 57, 
(1964), 543-551 


Allansmith, M.R., "Vernal Conjunctivitis," in CLINICAL 
OPHTHALMOLOG Y, Val. 4, Duane, T.D. Ed. (New York, 
Harper & Row, 1976) po. 1-6 


Francois, J., "Corticosteroid Glaucoma," ANNALS OF 
OPHTHALMOLOGY, Vol. 9, Number 9 (September 
1977), pp. 1075-1080 


SMITH, MILLER & PATCH 
Division of Cooper Vision P.R., Inc 


San German, P.R. 0075% 


881-22 
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CHAIRPERSON, Department 
of Ophthalmology—applica- 
tions are invited from quali- 
fied M.D.'s with demon- 
strated competence ’in oph- 
thalmology for the position of 
chairperson, Dept. of Oph- 
thalmology, Indiana Universi- 
ty School of Medicine. Inter- 
ested parties should send 
their curriculum vitae to 
Arthur L. Norins, M.D., Chair- 
man, Search and Screen 
Committee, Indiana Universi- 
ty School of Medicine, 1100 
West Michigan Street, India- 
napolis, Indiana 46223. In- 
diana University is an affir- 
mative action and equal 
opportunity employer. 









| — DVORINE 
COLOR PLATES 


SPECIAL FEATURES: 


è Nomenclature,test to distin- 
guish the color ignorant from 
the color vision defectives. 


€ A special section for testing 
young children and illiterates. 


e Color vision defectives are 
classified Mild, Moderate or Se- 
vere, depending on the extent of 
their defect. 

Complete set with directions 


$35.00 


mm uw m mmn m a4 


(Add 596 to cover handling & mailing) 
The Psychological Corp. 
q 757 Third ave., New York, 
N.Y. 10017 


If you 
order blood 
you need... 






p—— DE A NATE COLAND 


The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience in the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


e Responsibility of tne Clinician 
in the Transfusion Service 

e Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 
order your copy today! $3.00 


Order Department OP-267 S/J 
American Medical Association 

535 N. Dearborn Street 

Chicago, IL 60610 


Please send .  copy(ies) of General 
Principles of Blood Transfusion, OP-267, 
at $3.00 each. 

Name 

Address 

City 


O10 SS Tee | 


Sodium SULAMYD® 
brand of sodium sulfacetamide, U.S.P. 
Ophthalmic Solution 3096, Solution 10%, Ointment 1096 — Sterile 
INDICATIONS Sodium SULAMYD is indicated for the treatment 
of conjunctivitis, corneal ulcer, and other superficial ocular infec- 
tions due to susceptible microorganisms, and as adjunctive treat- 
ment in systemic sulfonamide therapy of trachoma. 
CONTRAINDICATIONS Hypersensitivity to sulfonamide prepara- 
tions contraindicates the use of Sodium SULAMYD. 
PRECAUTIONS The solutions are incompatible with silver 
telis Ophthalmic ointments may retard corneal healing. 

on-susceptible organisms, including fungi, may proliferate wit 
the use of these preparations. Sulfonamides are inactivated by the 
para-aminobenzoic acid present in purulent exudates. Sulfonamide 
sensitivity reactions may occur. 

June 1972 9838358 


METIMYD* 


nrang of prednisolone acetate, U.S.P., and sulfacetamide sodium, 


Ophthalmic Suspension and Ointment— Sterile. Each ml. or Gm. 
DS 9 mg. prednisolone acetate and 100 mg. sulfacetamide 
sodium. 


INDICATIONS — Suspension Based on a review of this qu) 
by the National Academy of Sciences — National Researc 

Council and/or other information, FDA has classified the indi- 
cations as follows: 

"Possibly" effective: for the treatment of the following inflam- 
matory and allergic conditions affecting the ee 
and anterior segment of the eye. EYELIDS: allergic blepharitis, 
blepharitis associated with seborrheic dermatitis and other 
nonpurulent forms of conjunctivitis including those associated 


with hay fever, and conjunctivitis due to physical agents such 
as foreign bodies, chemicals (acids, alkalies) and other irri- 
tants. CORNEA, SCLERA, IRIS. AND UVEA: interstitial, post- 
oporativo and sclerosing keratitis; chemical and thermal burns 


of the cornea; corneal ulcer. herpes zoster ophthalmicus; 
Spe p keratoconjunctivitis; corneal neovascularization 
scleritis; episcleritis; acute, chronic, and traumatic iridocyclitis 
Final classification of the less-than-effective indications re- 
quires further investigation 





Ointment METIMYD is indicated in the following inflammatory 
el a i conditions affecting the eyelids and anterior segment 
of the eye 
Eyelids’ allergic blepharitis; blepharitis associated with seborrheic 
dermatitis; other nonpurulent types of blepharitis. 
Conjunctiva. allergic conjunctivitis, ie, vernal, phylctenular, and 
other nonpurulent forms of conjunctivitis including those associated 
with hay fever; conjunctivitis due to physical agents such as foreign 
bodies, chemicals (acids, alkalies) and other irritants. 
Cornea, Sclera, Iris, Uvea: interstitial, postoperative, and scleros- 
ing keratitis; chemical and thermal burns of the cornea; corneal 
ulcer; herpes Zoster ophthalmicus: phlyctenuiar keratoconjunctivitis; 
corneal neovascularization; scleritis; episcleritis; acute, chronic, 
and traumatic iridocyclitis 
In deep-seated infections, such as endophthalmitis, panophthal- 
mitis, and orbital cellulitis, or when systemic infection threatens, 
specific oral (antibiotic, sulfonamide) therapy should be employed. 
Local treatment may be used as adjunctive therapy. 
CONTRAINDICATIONS The contraindications for METIMYD are 
the same as those for other corticosteroid-sulfonamide prepara- 
tions. Topical ophthalmic corticosteroid preparations and combina- 
tions are contraindicated in: early acute herpes simplex and the 
early acute stages of most other viral diseases of the cornea and 
conjuctiva; active tuberculosis of the anterior segment of the eye; 
fungal disease of the cornea, conjunctiva and lids; acute purulent 
untreated infections of the eye which, like other diseases caused 
by microorganisms, may be masked or enhanced by the presence 
of the steroid: individuals with known sensitivity to any of the 
es i 
PRECAUTIONS Extended use of topical steroid eg may 
cause increased intraocular pressure in certain individuals. In pro- 
longed therapy, it is advisable that intraocular pressure be checked 
frequently. In those diseases causing thinning of the cornea, per- 
foration Ras been known to have occurred with the use of topical 
steroids. As with any antibacterial preparation, ponge use may 
result in overgrowth of non-susceptible organisms, including fungi. 
If superinfection occurs, appropriate measures should be instituted. 
Sensitivity reactions may occur in certain individuals. If signs of 
sensitivity develop, discontinue use 
The protracted use of topical corticosteroids in the eye reportedly 
has been rarely associated with the development of posterior sub- 
capsular cataracts. 

January 1973, July 1973 9835356, 10106524 


Schering Corporation 


| 


Kenilworth, N.J. 07033 ) 


SWW-9570 
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have eye disorders: 


7 


patients 


But, when your 


*conjunctivitis, corneal ulcer and other indications shown in product information 


suFonamide antibacterial . anti-inflammatory+/antibacterial 
forsuperficial ocular infectionst . e in external eye infectionsTt 


Sodium —2 METIMYD 
& ge = > | brand of prednisclone acetate, USP 
SUL AMYD "A . = ` and sulfacetamide sodium, USP 
bm |S | “OPHTHALMIC SUSPENSION-STERILE 

x 5 4 i E t 


Dace of é OPHTHALMIC OIKTMENT -STERILE 
sodium sulfacetamide, USP | 


OPE THALMIC SOLUTION 30%-STERILE ——— 
OPE THALMIC SOLUTION 10%-STERILE 
- CP-THALMIC OINTMENT 10% STERILE 


Schering Ophthalmics 
w— ... Specific products 
Se aat for specific needs 


Copyright © 1977, | id i Before prescribing, please see full product information, 
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= Keeler's new Prism Loupes 


e Rooftop prism for outstanding resolution and 
uniformity of field 
e Unequalled optical system 
Eyepiece positioned close to eye to increase field 
e May be worn with spectacles; or prescription may be 
incorporated into eyepiece 
Independent PD adjustment 
Loupes flip up and out of field 
Lightweight headband 
Comfortable velcro-backed foam pads 
Adjustable axial or coaxial fiberlite illumination 
Magnification systems quickly interchanged 
(3x, 5x, 7x) 
Sterilizable adjustment handles 
Working distance: 13.5” 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C C C Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta + Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 


.. with the future in sight 
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SURGIKOS' FABRIC 450° 

HEAD AND NECK PACK 
MAKES LINEN PACKS 

OBSOLETE. 


Faster, simpler draping for 
ophthalmic, plastic and ENT procedures. 


p EABRIC 450 handles, drapes and skillfully designed to combine speed and 
canforms like linen. But it's lighter weight, simplicity of use, with the maxmum number 
pctient-ready folding, and pretaped edges of dreping options. 
greaty expedite draping. The all-disposable BARRIER Head and 

Is strong, cool, comfortable and soft Neck Pack also gives you the optimum 
oecause ifs the first cloth-like fabric combination of procedural performance 
deve oped specifically for surgical packs and cost containment. Contact your 
anc apparel. SURG KOS representative for a product 

BARRIER* Pack components are very demonstration. 


- "Trademark of Johason & Johnson S U RG f KO S c Johnson & Johnson 1978 


A (ohmenafcohnren COMPANY 
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The world of ophthalmic surgery in one remarkable volume: 


The Atlas of 
and Related 


Here unquestionably is one of the most comprehen- 
sive books on eye surgery in existence: A monu- 
mental resource and reference work with detailed 
descriptions of surgical procedures, invaluable not 
only to the resident but to the accomplished micro- 
surgeon as well. The book is edited by Frederick H 
Davidorf and illustrated by Donald A. Keller. The 10 
authors, among whom are William H. Havener and 
Richard H. Keates, are academicians as well as clini- 
cians and are highly recognized in their respective 
subspecialties. Step by step, the edition describes 
Cataract, glaucoma. corneal, retinal, vitreous, 
strabismus, lacrimal arid lid surgery. Each major sec- 
tion is preceded by a concise review of the relevant 
surgical anatomy — an essential element frequently 
omitted in today's volumes 








The Atlas of Eye Surgery and Related Anatomy is 


what an atlas should be above all else: Graphic. Its 
pages (approximately 300) are replete with Eevee 
some of the most extraordinary illustrations ever t 
appear in a surgical atlas — over 400 in all. These 
hitherto unpublished anatomic drawings which are 
the result of exhaustive histological research, actually 
advance the state of the art of ophthalmic illustration. 
Unlike line drawings, they combine line techniques 
with airbrushed tonal values. The result is a startling 
new realism which provides fresh insights and per- 
spectives 


In Wew of the specialized nature of the contents and 
the exceptional production qualities of the Atlas, a 
very limited number of volumes have been printed 





Considering these factors, the $88.00 price for this 
9" x 13" case-bound leatherette-cover book is ex- 
tremely modest 


The Atlas of Eye Surgery and Related Anatomy is 
truly a work of art and will probably become a stan- 
dard piece in every ophthalmologist's reference and 
resource library. To order YOUR copy now return 
the coupon below 


Ophthalmology Illustrated 


A Division of Keller Publishing Co 
PO Box 2566, Columbus, Ohio 43216 


Please send me _ copies of The Atlas of 
Eye Surgery and Related Anatomy at $88.00 each. 

















postpaid. (In Ohio add 496 sales tax) 

O My check or money order in the amount of 
> is enclosed 

O Bill me 

Name 

Address 

City 

State Zip Code 

O Resident O Full Time Faculty O Practicing 
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. Eyedrops, 
not teardrops 








. Phospholine 
Iodide 


(ECHOTHIOPHATE IODIDE 
FOR OPHTHALMIC SOLUTION) 


for accommodative 
- esotropia 


Theemotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
assoc ated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the ycung patient. 


-  Indiagprosis...One drop of PHOSPHOLINE IODIDE 

| 012595 instilled daily in each eye prior to retiring, for 
twoor three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...lfthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE atone is often sufficient to correct the problem, 
"as long asthe drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 
If corrective lenses are necessary, PHOSPHOLINE 
. IODIDE may permit the use of single vision lenses in- 
stead of b focals. 
If surgery is necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 
deviation. 


BRIEF SUMMARY 
(For full prescribing information, see package circular ) 
PHOSPHOLINE IODIDE* 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a lcng-acting cholinesterase inhib- 
itor for topical use 
Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after ikidectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esoteopia —Concomitant esotropias with a 
significant accommodative component 
Contraindications: 1. Active uveal inflammation. 


2. Most cases of angle-closure glaucoma, due to the possibility * 


of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy Safe use of anticholinesterase 
medications during preqnancy has not been established, nor 
has the absence of adverse effects en the fetus or on the respira- 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observsd in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis, because of possible adverse additive 
effects 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapv should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects areinfrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organaphosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of respiratory 
masks, and frequent washing and clothing changes may be 
advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution. if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema 

8. PHOSPHOLINE IODIDE (schothiophate iodide) should be 
used with great caution, if at all where there is a prior history of 
retinal detachment 
Adverse Reactions: 1. Althouch the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported 


in a few cases during the use cf PHOSPHOLINE IODIDE in adult 


patients without a previous history cf this disorder. 

2. Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rugture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals 

6. Lens opacities occurring n patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany 
clinical use of the drug 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. "his may be alleviated by prescrib- 
ing a sympathomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atropine, 2 mg parenterally; 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 1.5 mg package 
for dispensing 0.03% solution; 3.0 mg package for 0.06% 
solution; 6.25 mg package for 0.12596 solution; 12.5 mg 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated to 
adjust pH during manufacturing), chorobutanol (chloral deriva- 
tive), mannitol, boric acid and exsiccated sodifm phosphate. 
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EAST AFRICA 


IVth International Congress 


SOCIETY OF EYE SURGEONS 
of the 
INTERNATIONAL EYE FOUNDATION 


January 22-25, 1980 
Nairobi, Kenya 


Outstanding instructional and social program celebrating the 20th Anniversary of the 
International Eye Foundation 


On site visits to field units in Nyeri and Nakuru available 


Members and guests may submit requests for surgical papers with 1,000 word abstract 
no later than Julv 1979 


to 
J. H. King, Jr., M.D. 
International Eye Foundation 
7801 Norfolk Avenue 
Bethesda, Maryland 20014 





CURRENT TOPICS IN OPHTHALMOLOGY 


June 15, 16, 1979 The Ophthalmic Research Insti- 
tute announces a post-graduate 
Sponsored by The Department of Ophthalmology MY i > 
Henry Ford Hospital fellowship in vitreal and retinal 
Detroit, Michigan diseases, photocoagulation, and vi- 
A national panel of distinguished speakers, with trectomy : Diagnosis and ther apy of 
emphasis on thyroid eye disease, oculoplastics, retinal diseases will be empha- 
external disease, retina, and selected research : 
sized. 
topics. 
Registration Fee $100 (Limited enrollment) Apply to: Thomas Ager 
Projects Director 
For information and/or registration call Ophthalmic Research Institute 
(313) 876-3229 18 East 73rd Street 


or 


(313) 876-3241 New York, N.Y. 10021 
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and a way to cut 
your administrative 
reporting time and costs 
in half...or better! 








Nobody has to tell you how time-consuming 
filing out medical reports can be. Well, 
Physicians’ CURRENT PROCEDURAL TERMINOLOGY 
can cut preparation time in half—or even better. 

instead of having to write lengthy descriptions of pro- 
cedures, you or your administrative staff simply insert the five- 

digit CPT code that identifies the procedure. It's that fast and easy. 


CPT provides a uniform coding system to accurately designate medical, surgical, 
and diagnostic services in terras that provide a uniform language among physicians, 
patients, and third parties. Thts new fourth edition of CPT is the most comprehensive 
and current system available and incorporates over 2,000 new and revised proce- 
dures. Each procedure is listed individually with a clear description and five-digit 
identifying code. 


New CPT Updating Service is available at no additional cost. To insure your CPT 
stays up to date as new terminology is added, you can receive new and revised 
procedures on a regular basis. Updates are on self-adhering pages to be affixed to the 
pages they replace. 


Order today! Buy two—one for mese one for 
your medical records clerk! 


Order Department, OP-41 
American Medical Association 
535 N. Dearborr St. 

Chicago, Illinois 60610 





Pleese sendme. | | |  copy(ies) of PHYSICIANS’ CURRENT PROCEDURAL TERMINOLOGY, 4th Edition. OP-41 ($12.00 
per copy in U.S., U.S. Poss., Canada, and Mexico. $12.50 all other countries.) 


C Serd me information on CPT-4 magnetic computer tape versions. 


Name 
(Please Print) d 


Aedress 


| 

| 

| 

| 

| 

| 

| 

| 

Pieese enclose payment (payable to AMA) with order. | 
| 

| 

City/State/Zip | 
| 
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St. Vincent's Hospital and Medical Center of New York 


Pediatric Ophthalmology and Strabismus Update 
! October 4, 5 and 6, 1979 


Preliminary Program 


The Management of Third Nerve Palsy 
Juvenile Xanthagranuloma 


Essential Techniques in Ultrasound Cataract Surgery 


Masked Bilateral Superior Oblique Paresis 

Electrophysiological Testings in Hereditary Vitreoretinal Degeneration 
The Uses of Contact Lenses in Strabismus and Amblyopia 
Penetrating Keratoplasty in Children 

Human Corneal Dystrophy in Animal Eyes 

Koch's Postulates Revisited 

Replacement of the Corneal Endothelium 

Genes, Chromosomes and the Eye 

Nystagmus with Strabismus: Surgical Management 


For Registration or Information, Contact: 
Registration Fee: $240.00 St. Vincent's Hospital and Medical Center of New York 
$140.00 For Residents 153 West 11th Street 

New York, New York 10011 
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Using lights and audible, non-verbal custom designed to meet the specific 
signals, our "Quiet Communicator" en- communications and traffic control 
ables you to monitor the status of office — needs of your practice. 

personnel at a glance. Electronic light For more efficient office operations, 
panels are installed easily and inexpen- get the details on Diversatronics’ Call 
sively, and your Call System will be | System. Call or write today. 


...making your medical life easier. 


Systems starting from $650 diversatronics inc. 


456 Parkway, Broomall, PA 19008 (215) 356-3995 





XENOTEC INTRODUCES 


PRECISION AC DIAMETER 
MEASUREMENT 


by Ultrasound 














BIOMETRY: 
- AC Diameter 
: AC Depth 
: Lens Thickness 
: Axial Length 


DIAGNOSTIC: 
: A-Mode 
:B-Mode 
:D-Mode 
: CV-Mode 





ULTRRASCAN.. 


For complete information write or The mark of excellence in ophthalmic ultra- 
call collect. sound. The most complete and versatile line 


of diagnostic and biometry instruments. 


Xenotec, Ltd/100 Grove Road/P.O. Box 247/Frederick, Maryland 21701/(301) 894-9494 








The 500 Series of 


Silicone 
Scleral Sponge 


for Retinal Detachment Surgery 


A new line of silicone sponge explants 
by Medical Instrument Research 
Associates, Inc. 
e Available in standard 3 mm, 
4 mm, and 5 mm cylinders 
and a 5.5 mm x 7.5 mm oval 


PLUS 


e Two new shapes... 


— Frederick Design, a4 mm x 
12 mm rectangle for large 
retinal tears or multiple 
breaks 


— Vaiser Design, a 3 mm x 
5 mm smaller oval for 
retinal tears that require 
wider buckling but not the 
increased height found in 
other shapes 


e Now, a single source for your complete 
requirements for silicone implants and explants 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 Telephone (617) 894-2200 * Telex 94-0533 k. 
Call me for order placement. 


Send full information. _| Have your representative call. a 


Name 


Address 
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*Intermedics Intraocular ne. 1978 

P.O. Box 617, Freeport, Texas 77541 
WATTS 1-(800)-231-2330 | 231-2331 
in Texas (713)-233-8611 | 
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- Cortisporin® Ophthalmic Suspe 
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your eyes 


Cortisporin® Ophthalmic Ointment 


(Sterile) 
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[] Because of your specialized knowledge 
and training, we believe that only you should 
prescribe the Cortisporin® ophthalmic prod. 
ucts—and that’s why they are promoted only 
to ophthalmologists. : 
O For your patients the Cortisporin ophthal- 
mic products provide an effective therapeutic . . 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topical therapy* The hydrocor- 
tisone component gently and rapidly relieves 
signs and symptoms of inflammation and in- 
hibits corneal neovascularization. 

O Economical, too, with the wo sterile forms 
providing convenient day and night coverage 
at lower cost than most other major brands of 
similar activity. 


Cortisporin’ Ophthalmic 


Suspension Sterile 
(Polymyxin B — Neomycin — Hydrocortisone) 


Each cc contains Aerosporin* (Polymyxin B Sulfate) 10,000 units, 
neomycin sulfate 5 mg (equivalent to 3.5 mg neomycin base), 
hydrocortisone 10 mg (1%),thimerosal (preservative) 0.001%. The 
vehicle contains the inactive ingredients cetyl alcohol, glyceryl 
monostearate, liquid petrolatum, polyoxyl 40 stearate, propylene 
glycol and purified water. Bottle of 5 cc with sterile dropper. 


Cortisporin’ Ophthalmic 
Ointment Sterile 4 
(Polymyxin B - Bacitracin — Neomycin — Hydrocortisone) 


Each gram contains Aerosporin® (Polymyxin B Sulfate) 5,000 
units, bacitracin zinc 400 units, neomycin sulfate 5 mg (equivalent 
to 3.5 mg neomycin base), hydrocortisone 10 mg (195), special 
white petrolatum qs. Tube of 1/8 oz with ophthalmic tip. 

















*INDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classi- 
fied the indications as follows: 

"Possibly" effective: For the treatment of nonpurulent bacterial infections of 
the eye due to organisms sensitive to the antibiotic ingredients of the drugs and 
when the anti-inflammatory action of the hydrocortisone is‘indicated as in non- 
purulent bacterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; super- 
ficial chemical and thermal burns of the cornea. 

Final classification of the less-than-effective indications requires further inves- 
tigation. 


CONTRAINDICATIONS: These products are contraindicated in acute purulent con- 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 

glaucoma with possible damage of the optic nerves, posterior subcapsular cataract « 
formation, or may aid in the establishment of secondary ocular infections from 

fungi or viruses liberated from ocular tissues. It is advisable that intraocular pres- 

sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 

ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
should be borne in mind. 


Complete literature available on request from Professional Services Dept. PML. 
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e 91-AC V5C 
by IOLAB 


Iris Chafe- The direct cause 
has yetto be defined, the 
effect has been reported. In 
those imstances not 
medically manageable, 
micro-hypkhema, intermittant 
elevated pressure and uveitis 
have beemthe cause of lens 
removal. 


The respomse from those 
physicians experiencing 
complications ħas been rapid 
and infermative. The major 


Figure T represents the 
model 91-ACV50 which 
allows for a constant vault 
of 5mm. 


Figure 2 represents the 
industry mean o* those plano 
convex tenses manufactured 
to date. The vaults range 


fram Amm th 22mm 


2, 


point raised was the 
proximity of the posterior 


Surface of the lens to the iris. 


The second being the edge 
finish. It was also noted, that 
even in those lenses with 
what appeared to be good 
edge finish, the above 
mentioned phenomenon still 
presented itself. 


As an added note, the area 
of the lens used to change 
the diagonal length 
dimension entered into-the 
design considerations, as 
most manufacturers routinely 
extend the footplate length, 
thus adding to the iris 
contact area. By using the 
strut area to increase or 
decrease the lens length, a 
constant iris touch area is 
maintained as well as a 
minimum of a .5 millimeter 


v aiit Fuon with a vaulting of 


.5 millimeters, a mean height 
of only 1.3 millimeters to the 
apex of the front surface is 
easily achieved. 


Quality control inspection on 
the Optical Comparitor 
(above phot@graph) insures 
that footplates are perfectly 
flat. 


By applying the same optical 
polish techniques used on 
the lens surface to that of 
the edge (in addition to 
increasing the distance 
between the posterior side of 
the lens and the iris face) we 
feel that we have responded 
in full to those 
recommendations on anterior 
chamber lens design made 
tOo us. 


For more information please 
call Physicians Dispensing 
Corporation: 

Toll Free: 800 854-1761 

Toll Free in California 

800 472-7770, 800 472-7813 
Telephone: 714 594-2625 


The 
Precision 
Optics 
People 
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: (TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


the only agent you'll need 
for most patients with chronic 
open-angle glaucoma. 
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TIMOPTIC alone: 
greater 2ficacy and safety 


e Significercly more effective than pilocarpine or 
epinephrime in reducing IOP* 

e Adverse efects commonly caused by pilocarpine 
and epir eot rine (as reported in the literature) 
rarely encoentered with TIMOPTIC. 


TIMOPTIC Cimolo! Maleate, MSD) alone 
controlled 75% of patients (485 of 638) 
Based on c! ncal studies of 638 patients maintained 
on therapy ram 14 to 477 days: 
e approximately 76% (485 of 638) of patients 
Satistactomly managed on TIMOPTIC alone 
(IOP less han 22 mm Hg). 


e approximetely 93% (593 of 638) of patients 
satisíactorly managed with TIMOPTIC alone or 
administsed concomitantly with other 
antiglaucarma agents. 


TIMOPT!C alone: 
highly effective long-term therapy 


TIMOPTIC alone maintained control of IOP 
with no evidence of tolerance observed in 
102 patienss *or over 2 years 


28, 273 Untreated) 


SN 


mean) IOP (mm Hg) 
& — 


( 
ae 








Trectraent Period (Months) | | Normal Range 


In a long-termamaintenance study, the mean IOP was reduced from 
an untreated level of 27 3 mm Hg to 18.9 mm Hg after three months 
of treatment The mean IOP remained below this level at all 

suibisear ienfir erals rin ta 28 months 


„alone 





TIMOPTIC alone: 

greater patient comfort 
and convenience 
TIMOPTICZ alone offers: 

e little or no change in pupil size 

e little cr no blurring of vision 

e little or no effect on tear production 
e little or no hyperemia 

e no dimming of vision 

e no night blindness 


e simple "one-drop' b.i.d. dosage may encourage 
long-term compliance 


There ars significantly fewer and less severe side 
effects than with pilocarpine or epinephrine.* 


TIMOPTIC 
compatible with other agents: 


Helpful in the management of a broader range 
of patierts. 


e For the patient who needs reduction of IOP greater 
than tFat provided by one drop 0.5% TIMOPTIC 
twice a day, concomitant therapy with pilocarpine 
and other miotics, and/or epinepnrine, and/or 
systemically administered carboric anhydrase 
inhibitors, such as acetazolamide can be 
used with TIMOPTIC. 


e |n some patients who respond inadequately to 
maximum available drug therapy, the addition of 
TIMCPTIC may result in satisfactory management 
of intreocular pressure, thus possibly postponing 
the nesd for surgery. 


TIMOPTIC is contraindicated in patients who are 

hypersensitive to any component of this product. 

Occasionally, mild ocular irritation has been reported. 
Sufficient clinical data have not been obtained 

to show safety or efficacy in narrow-angle or 

angle-closure glaucoma. TIMOPTIC is not 

recommended for use in children a: this time. 


“Based on controlled multiclinic studies, evaluating over 1080 patients. 


MSD For a brief summary of 
SEA Prescribing Information, 
M 


Dlease see followina nane — canuriaht & 1970 hw Merck & Ca ine 





(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 





a beta-adrenergic CONTRAINDICATIONS: TIMOPTIC is 
z contraindicated in patients who are hypersensitive to 
blocking agent á any component of this product. 
in ophthalmic solution PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
5 a of beta-adrenergic receptor blocking agents. These 
a significant advance in the treatment of: include bronchial asthma; sinus bradycardia and 
e chroni leal greater than first-degree block; cardiogenic shock; 
chronic Open-angie g'aucoma right ventricular failure secondary to pulmonary 
e ocular hypertension hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
e aphakic glaucoma In patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
e some patients with secondary glaucoma already receiving a beta-adrenergic blocking agent 
e some patients who respond inadequately to orally and who are given TIMOPTIC should be 


observed for a potential additive effect either on the 


multiple antiglaucoma drug therapy intraocular pressure or on the known systemic effects 


of beta blockade. 
Sufficient clinical data have not been obtained to 
How to start patients on TIMOPTIC: show safety or efficacy in narrow-angle or 
Usual starting dosage: one drop 0.2596 TIMOPTIC in angle-closure glaucoma. 


Pregnancy: TIMOPTIC has not been studied in 


each eye twice a day. human pregnancy. The use of TIMOPTIC in pregnant 


How to transfer from current therapy to TIMOPTIC: wore FORUAN ang sntiopessd senefit be 
1. On the fi ith th jaat weighed against possible hazards. 

. On the first day: continue with the agent(S) already Use in Children: Since clinical studies in children have 
being used and add one drop 0.25% TIMOPTIC in not been done, TIMOPTIC is not recommended for 
each eye b.i.d. use in children at this time. 

2 Onth vee i ADVERSE REACTIONS: Occasionally, signs and 

. On the second day: discontinue the previously symptoms of mild ocular irritation have been 
used agent(s),and continue with TIMOPTIC in each reported. Slight reduction of the resting heart rate 
eye b.i.d. (mean reduction 2.9 beats/minute, standard 

Te i deviation 10.2) has been observed in some patients. 
If clinical response is not adequate: Local hypersensitivity reactions have occurred rarely. 
Dosage may be increased (from the 0.2596 solution) Note: TIMOPTIC has been used in patients with 
by changing to one drop 0.596 TIMOPTIC re iol dei ul Comodoro amt Mee ERR 
: ' : . contact lenses, and has generally n we er : 
twice a day in each eye. If the intraocular pressure is TIMOPTIC has not been studied in patients wearing 
maintained at satisfactory levels, the dosage lenses made with materials other than PMMA. 
schedules may be changed to one drop once a day HOW SUPPLIED: | | 
in each eye. Dosages above one drop of 0.596 ye Rie iei ris SOME) P 
; phthalmic Solution, 0.5% 
eee twice a day generally have not been Both are available in 5-ml plastic OCUMETER® 
snown to produce further reduction of IOP. Ophthalmic Dispenser with a controlled drop tip. 
Because of diurnal variations in intraocular J8TMOS5 (DC7046004) 
pressure, satisfactory response to the once-a-day Eh | 
dose is best determined by measuring the MSD F mere ere scm | 
intraocular pressure at different times during the day. "ucc volans: doni dal 
; see full Prescribing Information. 

| In patients with a history of severe cardiac Merck Sharp & Dohme, Division of 

disease, pulse rates should be checked. ME Merck & Co., INC., West Point, Pa. 19486. 








ZERO IN 


on-metallic fragments 
THE KEELER-FOREIGN-BODY LOCATOR 


Now you have available unequalled capability for quick and 
certaim detection of metallic foreign bodies, plus instant 
identification of fragments as ferrous or non-ferrous. 


By pinpointing particles a fraction of a millimeter in size, 
the Keeler /Roper-Hall Metal Foreign Body Locator will 
often spare both you and your patients the ordeal of exten- 
sive, and of en disfiguring, exploratory surgery. Ophthal- 
molegests will! find the discrimination of ferrous and non- 
ferreus bodies particularly useful, immediately determining 
if removal wirh an eye magnet is feasible. 


e NO ~UNING—Self-Stabilizing Circuitry automatically ad- 
ust- to ervironmental factors — eliminating the compli- 
cated tunirg of previous machines. 








456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atiznta + Cleveland 


€ BATTERY OPERATED—Rechargeable rickel-cadmium bat- 
teries eliminate electrical hazards and ensure complete 
portabiaty. 


e REDUCED IRRADIATION—Long and short range probes 
locate fragments, and confirm their remcval—without radia- 
tion—e iminating the need for a second pre-operative and 
a post-cperative X-ray, thus reducing the amount of irradia- 
tion yomr patients are subjected to. 


e THREE -ROBES—Different probe configurations allow use 
in all fields of surgery. 


€ AUDIO AND VISUAL INDICATORS—A continuous tone is 
emittec for magnetic foreign bodies and a beeping tone for 
non-magnetic—rising in pitch as the bady is approached— 
and a meter on the console panel visually displays the 
probe's proximity to the foreign body. 


The Keeler Metal Foreign Body Locator. A significant advan- 
tage in diagnosis: an important preliminary to surgery. Call 
toll free ‘or details 


(Kee cl 


Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 


„With the future in sight 


St. Vincent's Hospital and Medical Center of New York 
Pediatric Ophthalmology and Strabismus Update 


Jose Temprano Acedo, M.D. 


Anthony R. Caputo, M.D. 


Oliver H. Dabezies, Jr., M.D. 


Robert A. D'Amico, M.D. 
Howard Eggers, M.D. 
Peter Y. Evans, M.D. 

Max Forbes, M.D. 

Joseph H. Goldstein, M.D. 
Judith Gurland, M.D. 

G. Peter Halberg, M.D. 
Robison D. Harley, M.D. 
Jack Hartstein, M.D. 


October 4, 5 and 6, 1979 


Faculty 


Tatsuo Hirose, M.D. 

Paul R. Honan, M.D. 
Philip Knapp, M.D. 

Harold P. Koller, M.D. 
Steven G. Kramer, M.D. 
Ruth Stoddard Long, M.D. 
Maurice H. Luntz, M.D. 
Donaldson R. Manley, M.D. 
Irene Maumenee, M.D. 

H. J. Merte, M.D. 

James E. Miller, M.D. 
Roberto Sampaolesi, M.D. 


Abraham Schlossman, M.D. 
Suzanne Verronneau, M.D. 


John S. Hermann, M.D. 
John N. Hetherington, Jr., M.D. 
David A. Hiles, M.D. 


For Registration or Information, Contact: 

St. Vincent’s Hospital and Medical Center of New York 
153 West 11th Street 

New York, New York 10011 


Registration Fee: $240.00 
$140.00 For Residents 





PRACTICE 
INDIRECT BINOCULAR 
OPHTHALMOSCOPY 


THE OHIO STATE UNIVERSITY 
CENTER FOR 
CONTINUING MEDICAL EDUCATION 


announces the 


SECOND ANNUAL 
MIDWEST GLAUCOMA MEETING 
October 12 and 13, 1979 


at 


Fawcett Center For Tomorrow 
2400 Olentangy River Road 
Columbus, Ohio 43210 


This program is designed to update your knowledge and increase 
your success in the area of glaucoma. In addition to discussions of 
newer modalities of therapy, the skills of gonioscopy, ophthalmos- 
copy, perimetry, and biomicroscopy will be demonstrated. 


Program Chairmen: Frederick M. Kapetansky, M.D. 
Paul A. Weber, M.D. 


Carl F. Asseff, M.D. John S. Cohen, M.D. 
Paul R. Lichter, M.D. Charles D. Phelps, M.D. 
Steven M. Podos, M.D. George L. Spaeth, M.D. 


The deadline for registration is September 28, 1979. 
Fee: $100.00 ($50.00—Residents) 


Please centact: Center for Continuing Medical Education 
A352 Starling-Loving Hall 
320 West Tenth Avenue 
Columbus, Ohio 43210 


Faculty: 
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As described in Arch Ophthal - Vol 85, May 1971 


For information write to: MODEL EYE 
5827 ConwayRd. Bethesda,Md.20034 
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For steroid-responsive inflammatory disorders of the anterior segment 


CONVENIENCE... drop after drop - 
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* The OCUMETER conveniently dispenses 


one drop at a time 
e No eyearepper is necessary 


e Remains stable at room temperature 


ry TS, Lae 


Sterile Ophthalmic Solution 


x» DECADRON Phosphate 


:. (DEXAMETHASONE SODIUM PHOSPHATE | MSD) 


= ( 1% Dexamethasone Phosphate Equivatnt 


* IN THE 


- OCUMETER 


OPHTHALMIC DISPENSER —————- 
a highly effective medication 


e May be carried in pocket or purse 
e pH compatible with that of the eye 


Contraindicatioms: Acute superficial herpes 
simplex keratitis. 


Fungal diseases of ocular or auricular struc- 
tures. 


Vaccinia, varicella, and most other viral dis- 
eases ofthe cornea and conjunctiva. 


Tuberculosis ofthe eye. 


Hypersensitivity te a component of this medica- 
tion. 


Perforation of asdr um membrane. 


Warnings: Empleyment of steroid medication 
in the treatment of stromal herpes simplex 
requires great caution; frequent slit-lamp 
microscopy ismaadatory. 

Prolonged use may result in glaucoma, dam- 
age to the opcic nerve, defects in visual acuity 
and fields of v. sion, posterior subcapsular cata- 
ract formation, er may aid in the establishment 
of secondary cular infections from pathogens 
liberatedfronmocuiar tissues. 


In those diseases causing thinning of the 
cornea or sclera, perforation has been knownto 


Copyright © 1972by Merck & Co.. Inc 


» 


occur with the use of topical steroids. 


Acute-purulent untreated infection of the eye or 
ear may be masked or activity enhanced by the 
presence of steroid medication. 


Usage in Pregnancy — Safety of intensive or 
protracted use of topical steroids durmg preg- 
nancy has not been substantiated. 


Precautions: As fungalinfections of the cornea 
are particularly prone to develop coinexdentally 
with long-term local steroid applicatians, fun- 
gus invasion must be considered in any persist- 
ent corneal ulceration where a steroid tas been 
used or is in use. 


Intraocular pressure should be cheeked fre- 
quently. 


Adverse Reactions: Glaucoma wath optic 
nerve damage, visual acuity and fieldedefects, 
posterior subcapsular cataract formation, sec- 
ondary ocular infection from pathogers includ- 

ing herpes simplex liberated from ocular tis- 
sues, perforation of the globe. 


Rarely, filtering blebs nave been reported when 


topical steroids have been used following cata- 
ract surgery. 


Viral and fungal intections of the cornea may be 
exacerbated by the application of steroids. 


Rarely, stinging orburning may occur. 


How Supplied: Sterile ophthalmic solution in 
2.5-ml and 5-ml glass bottles with dropper 
assembly and ir 5-ml OCUMETER® oph- 
thalmic dispensers, containing per milliliter of 
buffered solutior: dexamethasone sodium 
phosphate equivalent to 1mg (0.1%) dexa- 
methasone phospnate; creatinine, sodium cit- 
rate, sodium borate, polysorbate 80, disodium 
edetate in the OCUMETER, sodium hydroxide 
to adjust pH in glass bottles, hydrochloric acidto 
adjust pH in plastie dispensers, water for injec- 
tion, and sodium bisu'fite, phenylethanol, and 
benzalkonium chicride added as preservatives. 


For more detailed iniormation, consult your 
MSD representative or see full prescribing 
information. Merck Sharp & Dohme, Division of 
Merck & Co., Inc., West Point, Pa. 19486 
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Performance 
& Style 


New Aquasept” Il 
Dry Heat Disinfecting 
System. 


The first high-style disinfecting system... 
designed to enhance your practice image 
and appeal to all your patients. 


« Compact, lightweight, easy to use 
(actual size above). 

« Advanced lens carrying case...less 
likely to leak, crack or discolor. 

« Proven dependability of thermal 
disinfection. 

¢ Safety Light stays on until lenses 
are Cool. 


Call toll-free today...800-828-4580 
(in New York State 800-462-4332). 


Designed for use with Aquaflex* (tetrafilcon A) Hydrophilic Contact Lenses. 
Aquatiex and Aquasept are registered trademarks of UCO Optics, Inc. 


ACUAFLCX 


Contact Lens Products 


UCO Optics, Inc., 3000 Winton Road South 
Rochester, New York 14623 








. Problem Solving Products 
. from Richards: 


The 
Ophthalmic 


Bayonet 
Knife 


Made of tough ebonized stainless steel 








Richards Ophthalmic Bayonet Knife provides the surgeon another valuable 
tool for use in retinal and vitreous procedures. It is useful in conjunction 
with incisions of scleral tissue for drainage of the subretinal fluid. .. and may 
be used for making the incisions for insertion of a fiber optic light source 


(in addition to other applications). Ask your Richards representative about 
the Ophthalmic Bayonet Knife. 


Our business is products that 
solve your problems. 


R RICHARDS 


Memphis, Tennessee 38116, U.S.A. 


Richards Manufacturing Co., Inc. 1979 All Rights Reserved 
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TheRodenstock Universal Revolving Table 
Is The Only One That Goes Around In Circles. 
SoYou Dont Have lo. 


There isn’t a more attractive, com- It's convenient: For both you and Turning the table requires vir- 
pact, convenient, durable exam unit | your patients. tually no effort, thanks to a bearing 
in the world. the size of a bowling ball. 

It's compact: For all the space it Move an instrument into position 
gives you, the Universal Revolving and the power automatically comes 
Table requires as little as 6' by 6! on. Slide it back, and the power is 

It s durable: Because all struc- cut off. 
tural components are made of one- To raise or lower the entire table, 
piece steel castings (not sheet metal simply press a foot pedal. 
over angle-iron), this is one invest-. There's even built-in, 2-stage 
ment that's going to last. (Painted lighting. ( The lower setting's perfect 
surfaces are covered with chip and for refracting.) 
stain-resistant epoxy paint, too. ) It s versatile: 'The switch panel 
contains 12 extra control buttons, 
so you can control other equipment 
in your office fromacentral location. 

It s more: The writing surface is 
spacious enough to accommodate 
another instrument (such as a lenso- 
meter), and you have the option of a 
built-in trial lens case. 


DELIVERED IN 3 MONTHS. 


Each Rodenstock Universal Re- 
volving Table is custom-built to your 
specifications. Yet Coburn can de- 
liver it in 2 to 3 months, or about 
twice as fast as the competition. 


















The examining instrument plat- 
form, for example, slides into the 
body of the table for easy patient 
access to the chair. 





- | The Rodenstock Combina III. For Doctors Who 
Want The Finest Instrument Unit Avail: le. Fast. 


The Compina III combines the Combina III can be delivered so your 
structural durability of all Roden- exact specifications in 2 to 3 raonths. 
stock equiment with a faster de- : m 
livery scaed.ile and an impressive 
list of urust al design features. 

The Cambina II is built to last 
because t s constructed of one-piece 

- steel cas:imgs —no sheet metal, no 

angle-ircn 

All sur&aees are coated with vir- 
tually indest-uctible epoxy paint. In 
neutral greyfor any office decor. 

Theent reunit iscompact enough 
to fit in aspace 4’ wide and61’ long. 








For complete technical literature on 
The Rodenstock Universal Revolv- 
ing Table and Combina Ill, call 


Coburn Professional 
Products Diis 


toll free at 800-446-4831. In Vir- 
ginia call collect (804) 526-1027. 
































All elec rzal components are cen- : 
trally loc-tedfor easy access. And en- UC 
gineered ‘or years of trouble-free use. ] ži 
But its he thoughtful design / i} 
of this unit that makes the real LP uen 
S | difference. Ecc ENDE R 
The rigid »arallelogram table LO = 
places tw» optical instruments at J 


your finger-ips. And the stationary 
chin rest el reinates any need to 
disturb ycur patient when 
changing ims-ruments. 

Finally. the chair gives you 3 
maximur flexibility: the back b- | 
reclines fer ir direct ophthal- | 
moscopy and office surgery; 
the armrests ean be tilted 
for easier access; and the seat 
features a 13i ue extension 


for children 


COBURN DELIVERSIT 
FASTER. 


Like the Un-versal 
Revolving I3He, the 


- 
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VIRA-A 


(vidarabine 
ophthalmic 
ointment), 3% 


Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

"pes ad toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3*5, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects. (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A s bes effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 





plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
abilitv of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
deveioped kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

e and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. 

PARKE-DAVIS 
Division of Warner-Lambert Company 


PD-JA-2320-1-P (5-78) Morris Plains, NJ 07950 e 


: A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS 


E 
(vidarabine ophthalmic ointment), 3% 
— Not only as effective but is also effective 
as IDU ir treating in patients resistant or 
Herpes simplex virus hypersensitive to or 
keratitis... | = intolerant of IDU* 
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. No. of 


. Clinical Evidence Sublects Description 
Vira-A 81 Previously 
Controlled Trias | untreated 

., Mira-A 142 7595 had been 
£ Uncontrolled Taals resistant or 
hypersensitive 


to IDU OU — 
E 1 — —- - o dU  .— . "327 
NOTE: in the controlied and uncontrolled trials, 70 and 101 subjects, 


respectively, re-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative-free. 
*Data on file, Medice’ Department, Parke-Davis. 
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How many times have you heard 
this complaint from your patients 
with...aphakia, uveitis, bullous kera- 
< topathy, albinism, inflammatory cor- 
Æ neal disease, incipient cataract, post- 
op intraocular lens implant and all anterior segment surgery. 

Now OLo has the answer! At prices that are realistic! 

OLo offers significant protection to patients whose eyes must be 
shielded from ultraviolet light and wind; patients with pterygium; basal 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 

OLo in new full size may be worn alone or over most spectacles. Wrap 
around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable. 








| OLo Products, Inc. 

| Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 

|. Please send me: a sample pair of Sunglasses. | am enclosing $6.00 (professional price) 
l plus $1.00 for postage and handling. 

EN Light Green 10% transmission. L] Medium Amber 8% transmission. 

| © Send me detailed Brochure. 

! Name Address 

DOS E AE eS ee ee aip 


"Doctor I can't find 
sunglasses dark enough." 


Five different modes light transmis- 
sion from 196—10?5— plano only. Case in- 
cluded. Lower transmissions at increased 
cost reduce IR significantly. Colors — 
light green, medium amber amber, 
dark grey-green, dark green. 

Priced as low as $4.50 on 
quantity orders. Send for in- 
formation. See coupon below. 


OOo OLo 


Products, Ltd. 











CS center for sight 


GEORGETOWN UNIVERSITY 
DEPARTMENT OF OPHTHALMOLOGY 
XVII ANNUAL RESIDENTS CONFERENCE 


AND 


ALUMNI WEEKEND 
June 9, 1979 



















Location: 








Saturday morning: Free papers by Residents and Alumni 









Saturday afternoon: Symposium "Problems in Diagnosing 























(Washington Hospital Center), Richard 
M. Chavis, M.D. (Georgetown Univer- 









J. Savino, M.D. (Wills Eye Hospital), 
and others 
























Tuition: Free 









For information, contact: Ms. Mary J. Day, Exec. Asst., 
Department of Ophthalmology, Georgetown University Med- 
ical Center, 3800 Reservoir Rd., N.W., Washington, D.C. 
20016, (Telephone: 202-625-7121) 












(The Office of Continuing Medical Education, George- 
town dJniversity School of Medicine, certifies that this con- 
tinuing medical education activity meets the criteria of 7 
credit hours in category 1 of the Physician's Recognition 
Award of the American Medical Association, provided it is 
used and completed as designed.) 










Sponsored by: 











GEORGETOWN UNIVERSITY FACULTY 






Fo: further information, contact: 



















FIRST WASHINGTON, D.C. 
OPHTHALMIC ULTRASOUND SEMINAR 


A, B, D Scan and 
Intraocular Lens Power Calculation 


Thursday, June 7 — Friday, June 8, 1979 













The Center for Sight, Georgetown 
University Schoo! of Medicine 


The Holiday Inn, 2101 Wisconsin Ave- 
nue, N.W. (Georgetown) 


Program Directors: Peter Y. Evans, M.D., and Yale Fisher, 


M. D. 


Lesions of the Orbit" GUEST FACULTY TUITION 
Yale Fisher, M. D. Physicians $ 200 
Speakers: Phil A. Aitken, M.D. (University of John Kennerdell, M. D. Technicians $ 150 
* Vermont), Melvin G. Alper, M.D. Lyle Moses, M.D. Residents $ 50 


Mary Reeves, C. O. A. 


sity), Richard L. Dallow, M.D. (Mass- Richard M. Chavis, M. D. ***A special pro- 
achusetts Eye and Ear), John Warren Lecnard Parver, M. D. gram is scheduled 
Henderson, M.D. (Mayo Clinic), Peter A. Raymond Pilkerton, M. D. for Ophthalmic 


Medical Assistants.* 


CME Credit: ‘‘As an organization accredited for continuing 
medical education, the Georgetown University School of 
Medicine, Office of Continuing Medical Education, certifies 
that this continuing medical education activity meets the cri- 
teria for 12 credit hours in Category 1 of the Physician's 
Recognition Award of the American Medical Association.” 


Also approved for 12 hours of continuing education credits 
for Ophthalmic Medical Assistants by the Joint Commission 
on Allied Health Personnel in Ophthalmology. 


Office of Continuing Med. Education 
Room 412 Kober-Cogan Building 
Georgetown Univ. School of Medicine 
3800 Reservoir Road, N. W. 
Washington, D. C. 20007 

Tel. (202) 625-2306 






) > NEW PRODUCTS from 
«eJ TO BENEFIT THE EYE DOCTOR 








CORDOY CARTWHEEL 
FIXATION LIGHT 


USES: 
The perfect non-accommodative wide angle fixation target 
for retinoscopy, ophthalmoscopy, and muscle balance. 
A moving hypnotic target especially useful in holding interest 
of children (Ask questions like: Is it rotating clockwise or 
counter-clockwise? How many colors do you see?) 


FEATURES: 


e Has no moving parts. € Requires no maintenance. 
e Bas simple circuitry with easily replaceable bulbs (two 
Spare bulbs are included). 
Can be plugged into any electrical unit or wired to the Franklin 
Refraction Desk. Just position it on the wall or counter and 


tis operative ONLY $6295 


Described in more detail in "The Retinoscopy 
300k" by John M. Corboy. M.D. (Charles B 
Slack Co., 1975), New Jersey 








H | “TE K bes DIALER 
autotouch 


Just push a button. Number is dialed from memory. Works on 

both push button and rctary phones. Important phone numbers (hospital, 
emergency Calls, etc.) at your fingertips. Recall button re-dials last number 
called even if not in memory. 8"x9". 


$47995 
Ieecord a. Call 


Model 80-A combines remote control and voice actuation. 
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Clinical Sciences 


Small Choroidal Melanomas 


A Long-term Follow-up Study 


John V. Thomas, MD; W. Richard Green, MD; A. Edward Maumenee, MD 


e Compiete follow-up information was 
obtained on & patients whose eyes had 
been enucieated for small choroidal mela- 
nomas three months to 34 years previous- 
ly. All :umors were 300 cu mm 
(10 x 10 x 3 mm) or less in volume. The 
average and median lengths of follow-up 
were nine-years and 7.2 years, respective- 
ly. The 5-. 10- and 15-year tumor-related 
death rates were found to be lower than 
those previously reported for small mela- 
nomas after enucleation, and the same as 
the estimated tumor-related mortality in 
patients who had not undergone enuclea- 
tion. The average volume of tumors that 
caused metas:atic death was more than 
twice that of tumors that did not. There 
were no metastatic deaths in 42 patients 
with tumors less than 98 cu mm 
(7x7*x2 mm) in volume. Waiting to 
observe growth in tumors less than 98 cu 
mm in size dic not appear to increase the 
risk of death from metastatic melanoma. 

(Arch Ophthalmol 97:861-864, 1979) 


Since the natural history of malig- 
nant melanomas of the choroid is 
not clearly established, many at- 
tempts have »een made to understand 
their biologie behavior by examina- 
tion of numerous histopathologic fea- 
tures in relation to prognosis. These 
have included cell type,? pigmenta- 
tion,®*" reticulin fiber content,'-*7:2.:: 
mitotic activity," rupture of Bruch's 
membrane,*'-'* scleral extension, **"° 
optic nerve extension,’ shape," loca- 
tion,’ and Slz5.9 9.14.15.18 
Among the features of a choroidal 





Accepted Sor publication July 26, 1978. 

From the Eye Pathology Laboratory, Wilmer 
Ophthalmological Institute and Department of 
Pathology, The 4ohns Hopkins Medical Institu- 
tions, Baltimore. Dr Thomas is a Heed Fellow in 
Ophthalmic Pathelogy. 

Reprint requesis to Eye Pathology Laboratory, 
Johns Hopk ns Hospital, Baltimore, MD 21205 
(Dr Green). 


Arch Ophthalmol—Vol 97, May 1979 


melanoma that can be determined 
clinieally, the size of the tzmor is 
thought to be the most imoortant 
prognostie factor It is generally 
agreed that patients who have small 
melanomas at the time of enuzleation 
have lower tumor-related death rates 
than patients with larger melano- 
mas.5*?*7925 However, there is little 
uniformity in the methods that have 
been used to estimate tumor size and, 
more importantly, little consensus on 
the definition of a "small" choroidal 
melanoma regarding its size. 

Wright," in a study of 56 eases of 
choroidal melanomas observed for at 
least five years, reported that the 
five-year tumor-related mortality was 
23% in the group of small melanomas 
and 62% in the group of large melano- 
mas. He defined a small melamoma as 
one that occupied less than one fourth 
of the globe. However, the absolute 
sizes of tumors were not mentioned in 
his report. 

MacRae,’ in a study of 63 eases of 
choroidal melanomas, found that the 
patients with the ten smallest tumors 
in his series had a five-year mortality 
of 10%, and that those with the ten 
largest tumors had a five-yearmortal- 
ity of 50%. The tumors were classified 
according to size as being one, two, or 
three times the size of the lens. Abso- 
lute measurements of the sizes of 
tumors were not included in his 
report. 

Flocks et al,“ in a study of 210 
ciliary body and choroidal melanomas, 
determined that patients wit& small 
melanomas had a five-year mortality 
of 15%, and those with large melano- 
mas had a five-year mortality of 54%. 
Tumor size was estimated by deriving 
the product of the three linear dimen- 
sions of the tumor, and a smal mela- 
noma was defined as a tumor af 1,300 
cu mm or less in size. 

Jensen; in an analysis of 230 


patients with uveal melanomas, re- 
ported a 15-year mortality of 65% in 
those with larger tumors. He classi- 
fied tumors with base areas of less 
than 100 sq mm as small melanomas. 

Shammas and Blodi* reported that 
melanomas in which the largest tumor 
diameter in contact with the sclera 
was 10 mm had a 15-year mortality of 
13%. When the largest tumor diame- 
ter exceeded 12 mm, a 15-year mortal- 
ity of 70% was noted. 

McLean et al; in a series of 217 
small melanomas of the ciliary body 
and choroid, fourd the six-year mor- 
tality to be 259; and the ten-year 
mortality to be 36%. Tumors less than 
1,400 cu mm in volume were classified 
as small melanomas. 

With the widespread use of the indi- 
rect ophthalmoscope today, asympto- 
matic small melanomas are being 
detected at an earlier stage in their 
growth than previously. Consequent- 
ly, tumors much smaller than those 
classified in previous studies as small 
melanomas are being seen. Many of 
these recent tumcrs are often of a size 
that may be confused with nevi.'*”° 

Therefore, we believe it is appro- 
priate to redefine the size of a small 
choroidal melanoma. We consider a 
small melanoma to be one in which the 
produet of the thrée linear dimensions 
of the tumor is 300 cu mm or less, ie, a 
tumor that is no more than 10 mm in 
its greatest horizontal diameter, 10 
mm in its greatest vertical diameter, 
and 3 mm in its greatest thickness. 

The only report in the literature 
that specifically ceals with long-term 
postenucleation follow-up of patients 
in such small tumors is by Davidorf 
and Lang.'* Their conclusions are that 
these patients have relatively good 
five- and ten-year survival rates when 
compared with patients with larger 
melanomas at the time of *enuclea- 
tion. 
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Despite general agreement that 
small melanomas have a better prog- 
nosis, the management of these 
lesions remains controversial. There 
are those who believe that since small 
melanomas have a rather good prog- 
nosis, eyes with small tumors should 
be enucleated as soon asthe diagnosis 
is made in order to give the patient his 
best chance for survival.” Others 
think that since the diagnosis of mela- 
noma is never completely free of 
possible error—despite’ the use of 
ancillary diagnostic tests such as 
radioactive phosphorus, fluorescein 
angiography, and ultrasound—a peri- 
od of observation to document growth 
of the tumor is essential.” Zimmer- 
man et al**:** recently have suggested 
that tumor-related mortality in pa- 
tients who have undergone enuclea- 
tion for ocular melanomas is higher 
than in patients in whom the tumors 
were left untreated. They have impli- 
cated conventional methods of enu- 
cleation in the dissemination of tumor 
emboli, and they believe that enuclea- 
tion may have an adverse rather than 
a beneficial effect with respect to the 
development of metastatic disease. 

Because of this current controversy 
in the management of ocular melano- 
mas, we considered it important to 
examine the Wilmer Institute experi- 
ence regarding the long-term follow- 
up of patients whose eyes had been 
enucleated for small choroidal melano- 
mas. 


MATERIALS AND METHODS 


The eye pathology files of the Wilmer 
Institute from 1923 through 1977 were 
examined, and a total of 597 choroidal 
melanomas of all sizes were found. The size 
of each tumor was estimated by deriving 
the product of its three linear dimensions, 
ie, its greatest horizontal diameter, its 
greatest vertical diameter, and its greatest 
thiekness. These measurements were ob- 
tained from the clinical and gross descrip- 
tions of the tumors and from the histopath- 
ologie sections showing greatest tumor 
elevation and scleral contact. Data on the 
following features were obtained from 
examination of multiple histopathologic 
sections of each eye: cell type, mitotic 
activity, scleral extension, extrabulbar ex- 
tension, invasion of the optic nerve, and 
location of the tumor. 

Of the total of 597 tumors, 105 (17.5%) 
were determined to be 300 cu mm 
(10 x 10 x 3 mm) or less in size and there- 
fore were classified as small melanomas. 
Questionnaires were sent to the referring 
physieians of these 105 patients. From 
information provided by the referring 
physicians and eye pathology reports, clin- 
ical data on the following factors were 
obtained, sex and race of the patient, eye 
involved, age at diagnosis, interval be- 
tween diagnosis and enucleation, documen- 
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tation of tumor growth or its absence prior 
to enucleation, and length of follow-up 
after enucleation, and whether the patient 
was now dead or alive. f alive, the 
presence or absence of FLiopsy-proved 
metastases was noted. If the patient was 
dead, the cause of death was @termined. If 
an autopsy had been performed, the final 
autopsy report and, when available, micro- 
scopic sections demonstrating metastases 
were obtained. Patients were-onsidered to 
have died of tumor-related ceaths only if 
biopsy and/or autopsy-provel metastases 
were documented histopatho-ogically. 

Complete follow-up info-mation was 
obtained on 65 of the 105 pa ients (61.9%) 
in our series. Tumor-related mortalities 
were calculated using the life-table method 
of analysis.” 


RESULTS 


Among the 65 patients m our series 
for whom complete follow-up informa- 
tion after enucleation wzs available, 
there were 31 men and 3- women. In 
32 cases the tumor involved the right 
eye and in 33 cases the Eft eye was 
involved. The average ag= at diagno- 
sis was 53.9 years and at the time of 
enucleation was 54.6 years. 

The length of follow-u» after enu- 
cleation ranged from thre» months to 
34 years, with an average of nine 
years. The median length of follow-up 
was 7.2 years. 

There were 42 patients with at least 
a five-year follow-up, 27 patients with 
at least a ten-year follov-up, and 14 
patients with at least a 15-year 
follow-up (Figure). The tetal number 
of deaths in our series of 65 patients 
was 13. Six of these 13 pat ents died of 
metastatic melanoma. One of these 
six patients had autopsy proved me- 
tastatic disease, and the remaining 
five patients had biopsy-proved me- 
tastases. The sizes and cell types of 
tumors and the lengths of survival 
after enucleation in these-six patients 
are shown in Table 1. Th» remaining 
seven patients died of causes other 
than metastatic melanema. These 
non-melanoma-related ceaths were 
due, respectively, to metastatic carci- 
noma of the colon, myocardial infarc- 
tion, metastatie carcinama of the 
prostate, cerebrovascular accident, 
hepatic coma with alcohdic liver cir- 
rhosis, and an automobile accident. 

Two important relationships be- 
tween tumor size and pregnosis were 
noted in our study. The average size of 
choroidal melanomas fhat caused 
death was 162 cu mm, whereas the 
average size of tumors hat did not 
cause death was 77 cu mm. Second, 
there were no tumor-relased deaths in 
the 42 patients in our series with 
tumors that were less then 98 cu mm 
(7 x 7 x 2 mm) in size. Fowever, one 
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years after enucleation and is still, 


alive. 

Tumor-related death rates in our 
series, regardless of cell type, were 
found to be lower than the mortality 


figures for small and large choroidal ' 


melanomas reported by Davidorf and 
Lang" (Table 2). 

Regarding cell type, 56% (36/65) of 
small melanomas in our series were of 
the mixed-cell type, whereas 44% (29/ 
65) were spindle-cell tumors. The spin- 
dle-cell tumors contained both spin- 
dle-A and spindle-B cells. There were 
no pure spindle-A melanomas in our 
study. Mortality for spindle-cell tu- 
mors was 5% after 15 years, while 
mixed-cell tumors produced death 
rates of 10% at five years, 20% at ten 
years, and 22.2% at 15 years. 

Of the six patients in our series who 
died of metastatic melanoma, five had 
mixed-cell-type tumors and one had a 
spindle-B melanoma. The percentage 
of tumor-related deaths in the mixed- 
cell-type group (13.8%) was about four 
times higher than in the spindle-cell 
group of tumors (3.4%). The one 
patient who died from a spindle-B 
melanoma survived 11 years 6 months, 
whereas the average survival for the 
five patients with mixed-cell-type 
tumors was four years ten months. 

Mixed-cell-type tumors did not 
seem to have a greater tendency to 
invade the sclera or to undergo extra- 
scleral extension (Table 3) Three 
patients with optic nerve and extra- 
bulbar extension had spindle-cell tu- 
mors and are alive at an interval 
ranging from five months to six years 
seven months after enucleation. 

Information on the length of period 
of observation between diagnosis and 
enucleation (the observation interval) 
was available in 54 patients. Metastat- 
ic tumor deaths in relation to lengths 
of periods of observation are shown in 
Table 4. 

Clinieal documentation of tumor 
growth or its absence during the 
observation interval was available in 
38 patients. Deaths from metastatic 
melanoma occurred in one of 17 
patients in whom tumor growth was 
observed and in two of 21 patients in 
whom tumor growth was not ob- 
served. Of the 27 patients in whom 
tumor growth was not documented, 
three died as a result of metastatic 
melanoma. 

The sizes of tumors in the group of 
patients in whom tumor growth was 
observed and the group in which 
growth was not observed were com- 
pared in terms of tumor-related 
deaths (Table 5). 
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Follow-up of 65 patients with small melancmas of the choroid. 


Table 1.—Tumor-Related Deaths 


Time Small 
Dimensions of Tumor Volume, After Melanomas, Large 
Case No. Tumor, mm cu mm Cell Type Enucieation* % Melano- 
22 8x 8x2 128 Mixed 3 yr ————— — ma a 
35 6x 6x3 108 Mixed 7 yr 7 mo EE, eer Davidori 
p 42 8x 8x3 192 Spindle-B 11 yr 6 mo Years Study Lang" 


54 (x TX Ee Mixed 6 yr 


98 
64 9x 9x3 243 Mixed 4 yr 
65 10 x 10 x 2 200 Mixed 3 yr 6 mo 





*Average survival time, five years ten months. 


Table 5.—Growth of Tumor in 


Relation to Tumor Deaths 





Table 3.—=xtrachoroidal Extension 
of Tumor in Relation to Cell Type 


Spindle Mixed 


Sclera! invesion 

VY of scleral thick- 
ness or less 
> % to % of scleral 
thickness 3 3 
V to * of scleral 
thickness 


1 1 
Optic merve invasion 1 0 
Extrabulbar extension 2 0 


Tumor- 
Related 
Total Deaths 







Table 4.—Tumor Deaths-in 
Relation to Observation Interval 


Prior to Enucleation Growth observec 


Tumors < 98 cu 
mm 

Tumors => 98 cu 
mm? 

Growth not observed 

Tumors < 98 cu 
mm 

Tumors => 98 cu 
mm 






No. 
No. of Deaths 









3 mo or less 
3 to 6 mo 

6 mo to 1 yr 
1 to 2 yr 

2 to 3 yr 

3 yr or more 
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COMMENT 


It is clear from this study that 
patients who have undergone enuclea- 
tion for small choroidal melanomas 
(300 cu mm or less) have lower 5-, 10-, 
and 15-year death rates than those 
with larger melanomas at the time of 
enucleation. Also, our mortality fig- 
ures are lower than those previously 
reported for small melanomas’: (Table 
2). 

It is seen that size plays a role in 
determining prognosis even within a 
group of small melanomas. The aver- 
age size of tumors that caused death 
(162 cu mm) was more than twice that 
of tumors that did not (77 cu mm). 
There were 42 patients in our series 
with tumors less than 98 cu mm 
(7 x 7 x 2mm) in size. None of these 
patients died from tumor metastases, 
although metastatic disease developed 
in one of them 14 years after enuclea- 
tion, but this patient is still alive. 

Cell type was found to be an impor- 
tant prognostic factor in our group of 
small melanomas. Five of the six 
patients who died of tumor metas- 
tases had mixed-cell-type tumors (Ta- 
ble 1). The 5-, 10-, and 15-year tumor- 
related mortalities for mixed- 
cell-type tumors were substantially 
higher than for spindle-cell tumors. 
The average length of survival in 
patients who died of mixed-cell-type 
tumors was four years ten months. 
The one patient in our series who died 
of a spindle-B melanoma survived 11 
years 6 months after enucleation. The 
percentage of tumor-related deaths 
among mixed-cell-type tumors was 
four times greater (13.8%) than 
among spindle-cell tumors (8.4%). 

An important question in the man- 
agement of small melanomas is 
whether it is safe to wait and observe 
these lesions for growth prior to 
enucleation. Proponents of early 
treatment believe that by waiting to 
observe growth of the tumor one 
increases the risk of metastatic 
death." In our series, however, there 
was no positive correlation between 
metastatic death and length of obser- 
vation interval prior to enucleation 
(Table 4). Of the six patients who died 
of tumor metastases, information on 
the observation interval was available 
in five patients. Four of these had 
been observed for three months or less 
before enucleation and one had been 
observed for a period of five months. 
Although the number of patients gets 
smaller with an increase in the obser- 
vation interval, there were no deaths 
in patients who had been observed for 
more tlfan five months before enu- 
cleation. 
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We examined our data to determine 
whether a finding of growth of a 
melanoma affects the risk of metas- 
tatic death. Documentation of growth 
or the absence of growth was available 
in 38 patients. Among 17 patients in 
whom growth was noted, one patient 
died of tumor metastases. Among 21 
patients in whom the tumor was not 
observed to grow, two died of metas- 
tases. 

The group of patients in whom 
growth was observed and the group 
in which growth was not observed 
were compared in terms of tumor size 
in relation to death of metastatic 
melanoma (Table 5). Of 17 patients in 
whom growth was documented, 12 had 
tumors less than 98 cu mm in size. 
None of them died a metastatic death. 
However, one patient with a tumor 
smaller than 98 cu mm is alive with 
known metastatic disease 14 years 
after enucleation. Of the 17 patients, 
there were five with tumors equal to 
or greater than 98 cu mm. One of them 
died from metastases. The two pa- 
tients who died of tumor metastases 
in the group in which no growth was 
observed also had tumors greater than 
98 cu mm. It seems, therefore, that 
waiting to observe growth in a small 
melanoma does not increase the risk 
of metastatic death substantially as 
long as the tumor is less than 98 cu 
mm in size. 

Recently, Zimmerman et alt have 
presented evidence suggesting that 
tumor-related mortality is about 1% 
per year if an ocular melanoma is left 
untreated. They believe that conven- 
tional techniques of enucleation cause 
dissemination of tumor emboli and 
therefore promote the development of 
metastases. However, the validity of 
this provocative thesis remains to be 
established, since a long-term follow- 
up study of a control group of 
untreated patients with ocular mela- 
nomas is needed. It should be pointed 
out, however, that the tumor-related 
mortality after enucleation of small 
choroidal melanomas in our study is 
similar to the 1% per year tumor 
mortality in untreated patients. 
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Hysterical Hemianopia 


The ‘Missing Half’ Field Defect 


James R. Keane, MD 


® Hysterical hemianopias are uncom- 
mon and usually occur in association with 
other lateralized complaints. The most 
frequent pattern consists of decreased 
vision in one eye, an ipsilateral hemiano- 
pia on testing the "affected" eye, full 
fields in the other eye, and a complete 
hemianopia toward the affected side on 
testing with both eyes open. The incom- 
patibility of the monocular and binocular 
fields quicklydemonstrates the functional 
nature of this alleged visual loss. 

(Arch Ophthalmol 97:865-866, 1979) 


Prunctional hemianopia is said to 

oecur on'y in medically sophisti- 
cated patients! or as the creation of a 
physician. The possibility that a 
hemianopia could be a hysterical 
symptom was the subject of a vigor- 
ous debate at the turn of the 
century. * Current students of hyste- 
ria who eoncede the existence of func- 
tional hemiznopia still consider the 
condition a rarity.’ 

While an anatomically correct ho- 
monymous hemianopia is intuitively 
unlikely, “treuble seeing to one side" 
is not a rare functional complaint. The 
patient's inierpretation most often 
combines decreased acuity in one eye 
(usually the right) with trouble seeing 
in the corresponding (right) binocular 
and ipsilateral half fields.' The pa- 
tient’s failure to involve the "good" 
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eye in the hemianopia establishes its 
functional nature. 

The following case reports, selected 
from experience with ten hospital 
inpatients, illustrate the features and 
variations of functional hemianopia. 
(The separation of hysteria from 
malingering depends in part on the 
benevolence of the examiner, and the 
terms “functional” and “hysterical” 
are used interchangeably here.) 


REPORT OF CASES 


Case 1.—For one year, a 4%year-old 
woman had complained of headache, weak- 
ness, numbness, and decreased vision, all 
on the right side. The acuity in her left eye 
was normal, while the corrected acuity of 
the right eye varied from hand motions to 
20/40, depending on the encouragement of 
the examiner. Her optic fundi were normal, 
and no afferent pupillary defect was pres- 
ent, but moderate right hypermetropia was 
apparent. Her visual fields to eenfronta- 
tion were normal in the left eye, showed a 
complete right hemianopia with both eyes 
open, and a right hemianopia (semetimes 
with severe constriction of the intact half 
field) in the righ: eye. Goldmann perime- 
try converted the pattern of visual loss to 
severe symmetric concentric constriction. 

In addition to the visual problem, she 
claimed moderate weakness and numbness 
of the right side, including loss of vibration 
sense on the right side of her forehead. 
Neurologic and ophthalmologic evaluation 
disclosed no abnormalities aside from 
anisometropia. 

CASE 2.-A 23-year-old woman was 
admitted with a three-year history of 
progressive painful prominence of the 
right eye. Results of examination of the 
left eye were completely normal. The right 
eye showed 4 mm of axial protrusion with 
intact  extraocular movements. Mild 
chronic disc edema and transverse choroi- 


dal folds of the posterior pole were present. 
Her best acuity was finger-counting at 15 
em, and although she did have an afferent 
pupillary defect, her ability to identify 17 
of the 20 Hardy-Rand-Rittler color test 
plates demonstrated considerable optie 
nerve function. With both eyes open, she 
claimed an absolute right hemianopia, but 
her fields were full with each eye tested 
separately. At the tangent screen, she 
showed severe concentric field constriction 
with either eye. In addition, she claimed 
numbness to a pin on the right side of her 
face and body. 

She had been admitted to the neurosur- 
gery service because of "signs of intracran- 
ial involvement," but she proved to have a 
localized right orbital cavernous hemangio- 
ma that was successfully removed. 

CASE 3.—A 42-year-old man was resusci- 
tated after being pulled unconscious from 
shallow water after a dive. He noted a mild, 
persisting neck stiffness and was exam- 
ined one month later for new complaints of 
right arm pain and weakness and 
decreased vision in the right eye. On exam- 
ination, he had a subjective decrease in 
vision in the right eye, but results of color 
testing were normal, and no afferent pupil- 
lary defect was present. He indicated a 
right hemianopia on testing the right eye 
or both eyes together, but his fields were 
full in the left eye. In addition, he 
complained of double vision on far right 
lateral gaze (Lancaster diplopia fields were 
normal) and he claimed weakness and 
sensory loss (including vibration on the 
forehead) on the entire right side of his 
body. Neurologic evaluation showed no 
abnormalities, and when seen in the clinic 
18 months later, he had no neurologic 
complaints. 

CASE 4.—A 37-year-old man with a ques- 
tionable history of seizures claimed total 
blindness in the right eye for 11 years. 
Examination demonstrated a right hemia- 
nopia to confrontatión with the "blind" 
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right eye, as well as with the left eye. 
When two objects were placed within the 
"blind" half field, he consistently saw the 
one on the left. His optic dises were normal, 
no afferent pupillary defect was present, 
optokinetic responses were obtained on 
viewing a small tape with each eye, and he 
could be “talked out” of his visual field 
defects. . 

Case 5.—A 28-year-old nurse with a long 
history of undocumented seizures was 
admitted with complaints of intermittent 
pupillary and visual field abnormalities of 
three years’ duration. Examination demon- 
strated a right-sidéd visual field defect on 
testing the right eye alone and both eyes 
together, but full fields on testing the left 
eye. Her right pupil was 8 mm in width and 
fixed, and a lack of response to 1% pilocar- 
pine hydrochloride indicated pupillary 
drug blockade.* 

In the subsequent two years, she had 
been admitted repeatedly to several hospi- 
tals, usually with the right pupil dilated 
and a right visual field defect; however, on 
one occasion, she had apparent bitemporal 
visual field abnormalities. Repeated stud- 
ies have shown no underlying neurologic 
problems. 


COMMENT 


In the past nine years, ten patients 
with functional hemianopia and 342 
patients with "true" homonymous 
hemianopia have been seen at the Los 
Angeles County-University of South- 
ern California Medieal Center, in 
inpatient neuro-ophthalmie consulta- 
tion. Assuming the likelihood of 
greater diagnostic interest in the 
funetional group, it is probable that 
hysterical hemianopias comprise con- 
siderably fewer than 3% of lateralized 
hemianopias in this setting. During 
the same period, only 23 patients had 
severe "tunnel" or "spiral" varieties 
of funetional visual field loss, in 
contrast to the relative frequency of 
such patterns in an outpatient oph- 
thalmology practice. 

Of the ten patients with functional 
hemianopias, seven were women, and 
the right side was involved in eight. 
Other ipsilateral neurologic functional 
complaints—usually numbness, but oc- 
casionally weakness, diplopia on later- 
al gaze, deafness, or a self-dilated 
pupil—occurred in eight patients. 

Funetional visual complaints often 
are variable; occasionally they are 
intermittent. At times, the problem 
appears first at physical examination 
rather than during the history, and 
their theme may be suggested by 
prior amblyopia or coexisting neuro- 
logic symptoms.. 

Hysterical hemianopia is best ap- 
preciated on confrontation testing, 
and indeed, a hemianopic pattern is 
encoura&ed by this method of visual 
field testing. Examination with the 
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Visual fields in “missing half’ hemianopia, 
illustrating full fields in “unaffected” eye. 


tangent screen, and especially the 
perimeter, frequently results in 
grudging and inconsistent responses 
in these patients and may transmute 
the fields to a pattern of bilateral 
constriction. 

When two objects are placed side by 
side within the “blind” field, some 
patients consistently repert that they 
see the one toward the “unaffected” 
side. In most patients, the hemianopic 
defect approximates, but does not 
consistently observe, the precise verti- 
cal midline. 

No patient demonstrated an ana- 
tomically correct homonymous hemia- 
nopia. The “missing half” hemianopia 
(Figure) was the most eommon and 
most helpful type of hysterical hemia- 
nopic pattern. With this appearance, 
the fields are full in the unaffected 
eye and show a tempora. hemianopia 
in the "affected" eye. The spurious 
nature of this unusual, but possibly 
organie, field defect is revealed by 
finding, not the expected small tem- 
poral crescent field defect, but a 
complete ipsilateral hemianopia on 
binocular testing. 

Struetural lesions may produce 
parts of this field pattern. Anterior 
chiasmal compression occasionally re- 
sults in a monocular decrease in acuity 
accompanied by a temporal hemiano- 
pia in that eye and full fields in the 
other eye.’ Even if subtle chiasmal 
involvement of fibers frem the oppo- 
site eye should obscure an afferent 
pupillary defect, the binocular field 
remains largely intact with only the 
expected mild temporal encroach- 
ment. Rarely, a lesion may involve one 
optic tract and the posterior chiasm to 
produce a homonymous hemianopia 
with asymmetric impairment of optic 
nerve function. This hemianopia is 
usually incongruous and may be 
strictly monocular,’ but the binocular 
field still must obey the laws of 
optics. 


It has long been suggested that 
organic brain disease, particularly 


multiple sclerosis and frontal lobe z 


tumors, may produce hysterical visual 


symptoms.: While “true” hysterical , 


signs might be the initially appearing 


symptoms of organic disease, the * 


mere coincidence of functional and 
organic problems is probably suff- 
cient explanation for such occur- 
rences. One study has demonstrated 
that 7.5% of the general population is 
sufficiently suggestible to give tunnel 
or spiral field results on tangent 
screen testing.'^? It follows that occa- 
sional patients with early neurologic 
disease may be expected to display 
funetional visual field changes on 
demand. 

Tunnel and spiral visual field 
results should be "suggested back" to 
normal to avoid missing subtle coex- 
isting organic field defects. The 
hysterical “missing half” hemianopia 
offers the advantage of unobscured 
visual fields in one eye. If the result of 
a swinging flashlight test of optic 
nerve function is normal," it is unlike- 
ly that any underlying neurologic 
involvement will be concealed by the 
functional complaint. 
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Photoreceptor Misalignment Accompanying a Fibrous Scar 


Joel Pokerny. PhD; Vivianne C. Smith, PhD; Patrick B. Johnston, FRCS 


è A 9-vear-old boy with dense fibrous 
scars at the macula had visual acuities of 
6/12 and 6 9 and an abnormal color 
match (pseudoprotanomaly). The Stiles- 
Crawford effect functions were abnormal 
in both eyes, showing maximal sensitivity 
at the nasal edge of each pupil. The data 
suggest that the foveal photoreceptors, 
although spared destruction by an adja- 
cent focus of healed chorioretinitis, have 
been distorted by fibrous traction arising 
from that defect. 

(Arch Ophthalmol 97:867-869, 1979) 


I» the normal eye, the visual photore- 
ceptors show a characteristic orien- 
tation, with their long axis directed at 
the exit pupil of the eye.’ A psycho- 
physieal function named after its 
discoverers, the Stiles-Crawford ef- 
fect, demonstrates that the human 
visual system is highly sensitive to 
changes in the orientation of the light 
stimulating the photoreceptors: a bun- 
dle of light rays hitting a given retinal 
target is visually more efficient when 
the bundle af rays is oriented parallel 
to the leng axis of the photoreceptor 
than when the bundle is diagonal to 
the long axis of the photoreceptor.’ 
In the normal eye, the peak of the 
Stiles-Crawsord effect coincides close- 
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Fig 1.—Fundus photograph shows dense fibrous scars at each macula. Fixation target 
shows that preferred fixation was inferotemporal in right eye (left panel) and superotem- 


poral in left eye (right panel). 


Fig 2.—Central visual fieids measured in patient with 2-mm white target. 
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Fig 3.—Stiles-Crawford effect measured in patient (top panels) and in age-matched 
control (bottom panels). Log relative luminous efficiency is plotted as function of 
pupil-entry position. 


Fig 4.—Schematic illustration shows choriocapillaris, Bruch’s membrane, pigment 
epithelium, and photoreceptors. In normal eye, photoreceptors are directec at exit pupil 
of eye. Maximal sensitivity of Stiles-Crawford effect measured at fovea (dashed line) 
corresponds to visual axis (solid line) in normal eye (top panel), but is displaced nasally 
in patient with fibrous scar (bottom panel). 
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ly with the visual axis of the eye." In 
eye disease, the photoreceptors may 
be disoriented, as for example by 
serous elevation,’ chorioretinitis,* reti- 
nal detachment,"'" or placoid epithe- 
liopathy." Partial or full recovery 
frequently occurs, which led Enoch et 
al to suggest a mechanism governing 
reorientation of photoreceptors after 
insult. In this report, we present 
data on a young boy whose foveal 
photoreceptors were disoriented. Our 
analysis shows that the cause of dis- 
orientation was traction from an adja- 
cent fibrous scar, and reorientation 
has not occurred over a five-year peri- 
od. 


REPORT OF A CASE 


A 9-year-old boy had visual acuities of 
6/12- in the right eye and 6/9— in the left 
eye (manifest refraction: right eye, —1.00 
sph, +0.25 cyl, x 140°; left eye, plano). 
Ophthalmoscopic examination revealed 
atrophic scars at both maculae. The fundus 
photographs taken with fixation target 
(Fig 1) show that the preferred fixation 
was at the inferotemporal border of the 
scar in the right eye and at the supero- 
temporal border of the scar in the left eye. 
Other pigmented and nonpigmented scars 
typical of a previous episode of choroiditis™ 
were evident elsewhere in the retina. The 
family history was not revealing; the boy 
was an adopted child. At age 5, the patient 
failed a routine physical examination and 
was referred to an ophthalmology clinic 
where the scars were first noted. 

The central visual fields revealed dense 
paracentral scotomas superonasal to fixa- 
tion (Fig 2). The fields showed reasonable 
correspondence to the expectation from 
Fig 1. On color vision examination, the 
nonspecific error accumulation was 110 
errors in the left eye (within normal range 
for the patient’s age) on the Farnsworth- 
Munsell 100-hue test. The Rayleigh match 
was abnormal; the match was shifted to red 
(pseudoprotanomaly). The  electro-oculo- 
gram and electroretinogram were normal. 
In retrospect, the most likely cause 
appeared to be an intrauterine chorioretin- 
itis, although toxoplasmosis and eytomega- 
lovirus inclusion titers were not elevated. 


EXPERIMENTAL STUDY 


The experimental apparatus and calibra- 
tions and our clinical.use of the apparatus 
have been described." The apparatus 
allows measurements of the Stiles-Craw- 
ford effect with a 620-nm, monochromatic, 
center-anulus, brightness-matching proce- 
dure. The anulus, subtending 3° 38’ with 
field luminance of 130 candelas/sq m, is 
centered on the optic axis of the patient’s 
pupil. The central circle, subtending 55’, is 
provided by a movable beam that can be 
shifted horizontally in the plane of the 
patient’s pupil. Ophthalmic lenses main- 
tain optimal focus. A telescopic viewing 
device aligns and monitors the position of 
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the patien^s eye throughout the experi- 
ment. 

The patent makes three brightness 
matches ateach pupil entry position of the 
central movable beam. Data are reported 
as log relative efficiency of the central 
movable deam for various entry positions. 

A contrc. patient was a 9-year-old boy 
with accommodative esotropia, and with 
refractive 2rror of +3.50 sph, +0.50 cyl, 
x 180° m the right eye and +2.75 sph, 
+0.75 exl,» 185? in the left eye, and 
eorrected visual acuity of 6/9— with the 
right eye ane 6/9 with the left eye. Color 
vision was normal The control was 
matched in sex, age, and acuity level to the 
patient wih the fibrous scars; he partici- 
pated im zhe Stiles-Crawford measure- 
ments afze- dilation for routine ophthalmic 
eare. 


RESULTS 


The Stales-Crawford effect func- 
tions in tae patient with fibrous scar 
show a continual increase from the 
temporal -othe nasal pupil entry posi- 
tion (Fiz 3. top panel). The maximal 
luminous efficiency occurs at the 
nasal edg2 of the pupil in both eyes. 
There is a suggestion that the func- 
tion is beginning to flatten at the 
temporal edges of the pupils. In 
eompariscn. the control subject shows 
normal pedking Stiles-Crawford ef- 
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fect functions, centered close to the 
optic axis (Fig 3, bottom panel). 


COMMENT 


In the patient with a dense fibrous 
scar adjacent to fixation (Fiz 1), the 
mildly reduced visual acuity suggests 
that the foveal photoreceptors were 
not destroyed in the original inflam- 
matory episode. The Stiles-Crawford 
data show that the photoreceptors are 
not normally oriented; their major 
axes are direeted toward tie nasal 
edge of the pupil. The abnormal color 
match (pseudoprotanomaly) occurs 
when the visual photopigments are in 
reduced effective optical density.’ Re- 
ceptor disorientation is one cause of 
reduction in photopigment optical 
density and, hence, of psewdoprota- 
nomaly.'" Further, we may infer 
from the abnormal color match that 
the tilted photoreceptors remain func- 
tional. If tilted photoreceptors were 
destroyed, chromatic discrimination 
might deteriorate, but the coler match 
would remain normal. We suggest 
that traction eaused the photorecep- 
tors to be pulled toward the scar. 
Figure 4 is a schematic illustration of 
this interpretztion. In a normal eye, 
photoreceptors are oriented te the exit 
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pupil of the eye'*; the peak of the 
foveal Stiles-Crawford effect (dashed 
line) coincides with the foveal visual 
axis (solid line).** In comparison, the 
retinal scar has pulled the photorecep- 
tor-pigment epithelial complex to- 
ward it, and the peak of the foveal 
Stiles-Crawford effect (dashed line) is 
displaced toward the scar, and away 
from the normal visual axis (solid 
line). 

Although reorientation after retinal 
disease has been observed," it is not 
always the case. According to the 
patient's history, the condition has 
been stationary since first observed in 
1973, and there has been no tendency 
for the photoreceptors to realign. Our 
data indicate that despite their tilt, 
the photoreceptors continue to absorb 
quanta and generate nervous signals. 
Therefore, the functional conse- 
quences of reeeptor misalignment 
include mildly reduced visual acuity 
and an abnormality of color vision. 
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Lactate Dehydrogenase Levels and Isozyme Patterns 


Measurements in the Aqueous Humor 
and Serum of Retinoblastoma Patients 


David H. Abramson, MD; Philip A. Piro, MD; Robert M. Ellsworth, MD; 
F. David Kitchin, MD; Marguerite McDonald, MD 


è Lactate dehydrogenase (LDH) activity 
was determined in 24 cases of histologi- 
cally proved retinoblastoma. The mean 
level was 1,825 IU/L, with a range of 10 to 
15,920 IU/L. Twenty-two patients had 
elevated aqueous humor LDH levels. In 
two, the aqueous humor level was within 
the normal range. Student's t testing 
showed a highly significant difference 
between cataract and retinoblastoma 
aqueous humor. The retinoblastoma 
aqueous humor to blood ratio ranged from 
0.045 to 58,529—not a good index of reti- 
noblastoma. Isozyme patterns of retino- 
blastoma aqueous humor were statistical- 
ly similar to those of normal cataract 
aqueous humor. The serum LDH level of 
cataract patients was not statistically 
different from that of retinoblastoma 
patients. The LDH 5/LDH 1 ratio of retino- 
blastoma aqueous humor ranged from 
0.042 to 27.05—not a good index of retino- 
blastoma, as 28 of 34 aqueous samples of 
cataract patients had LDH 5 > LDH 1. Ten 
of 13 retinoblastoma patients had aque- 
ous humor LDH 5 > LDH 1. The best 
index of the presence or absence of reti- 
noblastoma is the total aqueous humor 
LDH level. 

(Arch Ophthalmol 97:870-871, 1979) 


here has been considerable interest 
and confusion about lactate dehy- 
drogenase (LDH) levels and isozyme 
patterns in the aqueous humor and 
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serum of patients with retinoblasto- 
ma. In 1971, it was first reported that 
retinoblastoma aqueous humor levels 
were elevated.' Other studies showed 
that the aqueous humor LDH level in 
retinoblastoma may vary greatly and 
occasionally may be normal.** In two 
studies*? with a total of 11 retinoblas- 
toma cases, the aqueous humor levels 
were higher than the corresponding 
serum LDH level and the aqueous 
humor to serum ratio was believed to 
be a good index of retinoblastoma. 
When it was shown recently that the 
aqueous humor LDH levels of "normal 
eyes" was approximately one fifth 
that of normal serum, the true impor- 
tance of aqueous humor to serum ratio 
appeared in doubt.* 

Only recently has the normal aque- 
ous humor LDH isozyme pattern been 
studied.» The normal aqueous humor 
isozyme pattern is unlikely that of the 
corresponding serum, and a blood- 
aqueous humor barrier for LDH 
appears similar to the blood-CSF 
barrier. 

The isozyme pattern of retinoblas- 
toma aqueous humor was the subject 
of two studies, both prior to the recent 
study of “normal” aqueous LDH 
isozy mes. In one study (four cases) the 


ratio of LDH 5 to LDH 1 was greater 
than five? It was not known defini- 
tively if this was characteristic of 
retinoblastoma aqueous humor or just 
normal aqueous humor. It is known 
that the LDH isozyme pattern may be 
characteristic for many diseases 
(myocardial infarction, renal disease, 
pregnancy, etc), and Kabak and 
Romano believed that this LDH 
5/LDH 1 ratio was characteristic of 
retinoblastoma.’ In contrast, Kaneko* 
studied the isozyme pattern in 16 
eases of retinoblastoma and found 
elevations in the LDH fractions 2, 3, 
and 4; of Kaneko’s 16 cases, only two 
showed detectable LDH 5 levels. 
Unfortunately, his total levels and 
especially isozyme patterns are spe- 
cious since he froze his aqueous humor 
samples after paracentesis, and LDH 
5 and LDH 4 are cold unstable and, 
therefore, are destroyed by freezing. 

It was the purpose of this study to 
determine the LDH levels in the aque- 
ous and serum samples of retinoblas- 
toma patients and to compare them 
statistically to normal aqueous humor 
and serum levels. By avoiding freez- 
ing the samples, prolonged storage, or 
RBC contamination, we hoped to 
determine if there is a distinctive 


Table 1.—Summary of Data 


No. of Samples 


Retinoblastoma 
Aqueous LDH 


Serum LDH 
Aqueous/blood ratio 
Cataract aqueous 


“Three hemolysed. 





Range, IU/L Mean, IU/L 


10 to 15,920 
170 to 341 
0.045 to 58,529 Ce 
10 to 167 47 


1,825 


TSeven patients had blood greater than aqueous; 14 had aqueous greater than blood. 
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Á TER 


Table 2—Normalized Values of 
Cataract Aqueous* 





*Thirtyour with isozyme pattern. 
Values raneed from 10 to 155 IU/L. 
Mean value was 47.72 IU/L. 


LDH isezyme pattern for retinoblas- 
toma aqueous humer and to determine 
how valuab:» the LDH 5/LDH 1 ratio 
is. 


MATERIALS AND METHODS 


The LDH and isozyme determinations 
were performed on the aqueous and venous 
blood samples of 24 eyes with presumed 
retinoblastoma. This technique previously 
has beem reported by us; The primary 
aqueous samples (approximately 0.2 mL) 
were collecte] under general anesthesia 
using 30-gauce needles and a 1-mL tuber- 
culin syrmge. 

Using a hemocytometer, cell counts were 
done on all a« ueous samples provided that 
the quastity was sufficient. The blood 
samples were spun within two hours of 


collectiom analysis was usually performed 


immediately -hereafter. 

Statistical data from aqueous and blood 
of cataract patients were obtained from 
our priorstucy.* Data are summarized and 
normalized v-iues are presented in Tables 
1 to 4. 


COMMENT 


Twenty-two of 24 patients with 
histologically proved retinoblastoma 
had high LBH levels. The mean reti- 
noblastoma LDH aqueous humor level 
of 1,825 TU Æ was statistically signifi- 
cant when compared with cases of 
cataract aqueous (P< .02). In two 
cases of ths series, retinoblastoma 
eyes had normal levels of aqueous 
humor LDH Clearly, all eases of reti- 
noblastoma are nct associated with 
elevated acueous LDH levels. The 
false-negative rate for this series was 
8.396. 

The aqueous to blood ratio of LDH 
previous y kas been suggested to be 
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RO VN ere at’ MA p + . 
t Test | 
LDH Range, % Mean, 96 (Retinoblastoma/ Cataract)? 

5 7.0 to 30.0 18.85 .288 d 
z 6.4 to 41.7 28.33 .09 
3 18.9 to 33.1 29.03 —.44 
2 6.2 to 38.3 17.94 —.21 
1.1 to 25.9 8.42 —.18 





*Thirteen with isozyme pattern. 
1Values not significant in all cases. 


Ta3le 4.—LDH 5/LDH 1 Ratios 


Fetinoblastoma Aqueous Cataract Aqueous 
Range 0.042 to 27.05 id. 











LDH 5 > LDH 1 
LDH 1 > LDH 5 











an index of the presence ef ocular 
retinoblastoma. Kabak and Romano 
found that all six of their cases had 
aqueous/serum levels greazer than 
one.’ The aqueous to blood radio in our 
series ranged from 0.045 t» 58,529. 
One third of our cases showec aqueous 
to blood ratios of less than «ene. This 
sharp difference in ratios occars for a 
number of reasons. On one nand, in 
retinoblastoma cases the aqueous lev- 
els themselves may vary mere than 
1,000-fold. The serum samples may be 
falsely elevated due to hemolysis, but 
even if not hemolysed, tk» mean 
serum level is approximately four 
times that of the mean aque»us level 
in cataract patients. Thus, tae aque- 
ous level may be elevated from a 
tumor and still may be less -han the 
serum LDH level. The aqueous to 
blood ratio need not be greater than 
one in the presence of ocula- retino- 
blastoma. 

When statistical analysis o* LDH 1, 
2, 9, 4, and 5 levels were performed, 
there was no difference betw-en reti- 
noblastoma and cataract aqueous iso- 
zyme fractions. It has been -eported 
previously that the LDH 5-LDH 1 
ratio is greater than five ir retino- 
blastoma. We found that this ratio 
varied from 0.042 to 27.05 and that 


10 (7796) 
3 (23%) 





28 (8296) 
6 (1896) 






LDH 5 was greater than LDH 1 in 
only ten cases. It must be remembered 
that 92% of cataract aqueous samples 
have an LDH 5/LDH 1 ratio greater 
than one, and that the LDH 5/LDH 1 
ratio appears to be more indicative of 
aqueous than of retinoblastoma aque- 
ous per se. 

The best indication of retinoblasto- 
ma in the eye appears to be the abso- 
lute levels of aqueous LDH when the 
sample is fresh, not frozen, and free of 
blood. 
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Familial Corneal Hypesthesia 


€ A 4-year-old boy with severe, diffuse, 
asymptomatic, punctate, epithelial cor- 
neal erosions had bilateral sharply de- 
creased corneal sensation with normal 
skin sensation in the distribution of the 
trigeminal nerves. Subsequent family 
studies disclosed five family members 
with similar corneal changes and de- 
creased corneal sensation and no punc- 
tate erosions. None had decreased skin 
sensation in the distribution of the fifth 
cranial nerve. No environmental factors or 
evidence of local or systemic disease 
accounted for these findings. 

(Arch Ophthalmol 97:872-874, 1979) 


ecreased corneal sensation leading 

to neurotrophic keratitis is gener- 
ally thought to be acquired from infec- 
tion, disease, or trauma. In cases of 
decreased corneal sensation asso- 
ciated with systemic disease, the 
systemic manifestations are readily 
apparent and frequently overshadow 
the eye disorders. Congenitally de- 
creased corneal sensation has been 
described'"; however, except in a 
recently reported case; the derma- 
tomes of the fifth nerve have always 
been involved. This article describes a 
family with decreased corneal sensa- 
tion alone, with no evidence of 
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involvement of other divisions of the 
trigeminal nerve and no systemic 
disorders. Five members ef this fami- 
ly had clinically important epithelial 
keratitis. 


REPORT OF A CASE 


A 4-year-old boy was seen in consulta- 
tion at the Iowa Lions Cornea Center 
because of diffuse corneal punctate ero- 
sions. He received no medications other 
than artificial tears. The referring ophthal- 
mologist noticed the corneas were numb 
after the mother had complained of inter- 
mittent redness. His visual acuity was best 
corrected to 6/12 OD and 6/9 OS. The 
lashes were in normal alignment. There 
was no evidence of a lid margin infection. 
The conjunctivas were clear. The pupils 
were round, equal in size, and reacted 
normally to light and near. The extraocular 
muscles had a full range of motion. 
Confrontation fields and results of subse- 
quent formal visual field testing were 
normal. 

On slit-lamp examination, the corneal 
epithelium of both eyes was diffusely stip- 
pled with punctate epithelial erosions, 
which stained with fluorescein, and with 
areas of negative-staining microcystic ede- 
ma (Fig 1). The superior area of the cornea 
was least involved. Bowmar's membrane, 
stroma, Descemet's membrane, and the 
endothelium were normal. The anterior 
chamber had no flare or cells. The lens and 
vitreous were normal. Indirect ophthalmos- 
copy for 360? was normal. 

Corneal sensation was decreased when 
touched with a wisp of cotton. When tested 
with the anesthesimeter of Cochet and 
Bonnet, the central and peripheral corneal 
sensation was sharply decreased. The scale 
reading was 1.0 on the right and 2.0 on the 
left before sensation was elicited; a normal 
reading is 6.0. The conjunctival sensation 
was only slightly decreased. Sensation of 


the skin of all three divisions of the fifth 
cranial nerve was normal bilaterally. The 
fact that a 4-year-old child would allow 
corneal sensation to be tested so easily 
emphasized the hypesthesia. Bell's phe- 
nomenon was normal. The skin was normal 
in appearance. Sweating was normal, and 
he was sensitive to pain elicited with a 
pinprick. Basal tear secretion after topical 
anesthetic was greater than 10 mm in each 
eye. 

The right eye was pressure patched for 
several days. The erosions cleared greatly, 
although corneal sensation remained de- 
creased in both eyes when tested with an 
anesthesimeter. The left cornea was 
unchanged. During the ensuing months, 
the corneas could alternately be improved 
by pressure patching. Artificial tears and 
bland ointment did not change the 
presence of sharp punctate staining, 
although no further decompensation has 


Fig 1.—Right cornea of 4-year-old boy with 
neurotrophic keratitis exhibiting punctate 
epithelial erosions, epithelial haze, and 
areas of epithelial microcystic edema. 
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Fig 2.—Faraiiy pedigree. Note decreased corneal sensation (normal 


occurred after one year of follow-up. On 
the last exammation, the best-corrected 
visual acuity was 20/80 in each eye due to 
light scatter and irregular astigmatism. 
The corneal sensation has not changed. 


FAMILY STUDY METHODS 


Including the patient, 25 members of the 
patient's fan-|* were examined. A slit- 
lamp examin&=ien was performed, as well 
as testing eaca subject’s corneal sensation 
with an anesthesimeter at the slit lamp 
under direct ~isual control. The patients 
were instructed to tap on the slit-lamp 
table with a c im when they felt the anes- 
thesimeter touzh their cornea. The instru- 
ment was star ed at maximal extension (6 
em) and shertered by 0(.5-em increments 
until the patien! responded. The central 
cornea was esed. 


FAMIL" STUDY RESULTS 


Thirteen of the 25 family members 
had unilater= or bilateral decreased 
corneal sensation. The patient's moth- 
er and mother's brother had greatly 
decreased cerseal sensation and simi- 
lar punctate =pithelial erosions and 
areas of epithelial edema (Fig 2). 
These also -leared with pressure 
patching. Nine ether members of the 
maternal gra: dmother’s family had 
unilateral or bilateral decreased cor- 
neal sensatior with ne corneal ero- 
sions. The co neal nerves appeared 
normal. There was no history of 
consanguinity. No medications or en- 
vironmental f.ctors could be impli- 
cated. Several family members lived 
in other areas cf the country and were 
tested while visiting home. There was 
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no evidence of previous herpes infec- 
tion. No corneal dystrophies or other 
disorders were observed. The only 
ocular abnormality noted was that of 
a maternal uncle who had a successful 
penetrating keratoplasty for a trau- 
matic leukoma. All subjects’ pupils 
were normal. Tear productior was 
normal, as measured by basal tear 
secretion after topical anesthetic 
drops. There were no dermatologic 
abnormalities and no insensitiv ty to 
pain. The dermatomes of the fifth 
nerve were normal to touch bilaterally 
with a broken shaft of a cotton-t pped 
applicator. 


COMMENT 


"Congenital trigeminal anesthasia” 
was reported by Hewsen! in an irfant 
with decreased corneal sensationafter 
severe corneal ulcerations and sabse- 
quent cauterization. She also had 
decreased sensation on her foretead. 
Others** have reported cases of 
corneal ulceration and decreased sen- 
sation in the first division of the 
trigeminal nerve without associated 
systemic deficits. Lawford’ deser bed 
a patient with a previously ulcerated 
left cornea who had a bilateral 
decrease in corneal sensation and 
slight decrease in conjunctival sensa- 
tion when tested with a horsehair. 
Skin sensation was not diminished. 
Congenital neuroparalytic keratitis 
with anesthesia or hypesthesia in the 
area of the ophthalmic division of the 
trigeminal nerve has accompanied 


5 €) (€ 
0.0.-3.0 010.-3.0 0.0.-3.5 
O S--TroumcPK 0S.-60 0 S.-3.5 


Age ^ Yeara 


ME Not Examined 


WA Corea! Sensction (6.0 OU) 





, 6.0) indicated beneath patients. Arrow indicates prospectus. 


other systemic and neurologie defi- 
cits.* In all of these cases, other parts 
of the first division of the trigeminal 
nerve were involved, and no familial 
studies were systematically undertak- 
en. 

Decreased or absent corneal sensa- 
tion is known in familial dysautono- 
mia, anhidrotic ectodermal dyspla- 
sia,” congenital universal insensitivi- 
ty to pain," and the Goldenhar-Gorlin 
syndrome. In these diseases, the 
systemie component is usually readily 
apparent. The patient and family in 
the present report clearly did not 
suffer from these disorders. 

Decreased corneal sensation can be 
acquired from local corneal disease 
due to herpes simplex and herpes 
zoster. It can also be decreased in 
cases of leprosy," trauma or ocular 
surgery," vitamin A deficiency,’ some 
corneal dystrophies,? and diabetes 
mellitus." None of the subjects was 
affected with these disorders. 

Environmental factors that are 
known to cause decreased corneal 
sensation are carbon disulfide poison- 
ing (in the rayon industry)" and 
hydrogen sulfide poisoning." Geo- 
graphically, the patients were from 
several areas of the country, and none 
lived near industrial plants. 

The cause of the hypesthesic cor- 
neas is unknown. Neuroparalytic ker- 
atitis or decreased corneal sensation 
may occur with involvement of the 
fifth nerve from its nucleus to the 
cornea from a variety of causes. It 


Corneal Hypesthesia—Purcell & Krachmer 873 


. 
La undis co c e i t e as 


1 
E. 
+ 
? 
A 


G 
Pg) 








LE E. adn, i ac d Sd A 





ert CIBO NERA AS a 


| 








* 


rP 


" Dope FNE RNT. Py EY - 


CERES EU TNEEUV UT 


chi hae lite 


> 


= 


~ TET Run — i 


[2 pet 


FL. cU "EUIS 


zm 
"a 


zey 
v 
* 


wr 
4 7. 
. 


Draak ea CSI TA Pe oe ee 





may be on a brainstem basis even 
though the normal sensation in the 
other areas of the trigeminal nerve 
would make this a discretely small 
lesion: In addition, decreased sensa- 
tion was unilateral in some family 
members and bilateral in others. 
There may be subclinical'changes in 
the other areas of the first division of 
the fifth nerve that we did not 
observe. The defect may be in the 
corneal nerves themselves, although 
clinically they appeared normal. Why 
some patients are more severely 
affected and corneal punctate ero- 
sions develop is unknown. 

Whether the changes of the corneal 
epithelium are due to exposure or the 
neuroparalytic component is conjec- 
tural, but the fact that they disappear 
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with patching, while sensation re- 
mains decreased, suggests that expo- 
sure might play the major role. 

Corneal sensation may be tested by 
a variety of methods, but an anesthe- 
simeter under direct visualization at 
the slit lamp is precise, cortrolled, and 
easy to use. Normal cen:ral corneal 
sensation is almost always elicited 
with the instrument at full extension 
(6 cm), with a slight decrease toward 
the periphery. Occasionally, patients 
have unilateral or bilateral punctate 
keratitis for which no cause is evident. 
Testing corneal sensatien of these 
patients and perhaps their families 
may aid in the diagnosis. 

The treatment of these corneal 
changes, at present, is with artificial 
tears and petroleum-based ointments. 
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Ophthalmology and Philately: I. Ophthalmologists on 
Stamps.—Frans Cornelius Donders (1818-1889).—Frans 


son). 


tion and Refraction. 


Cornelius Donders was educated at the University of 
Leyden, The Netherlands, and worked there as an 
ophthalmologist. In 1848 he joined the University of 
Utrecht and there he became professor of ophthal- 
mology. In 1858 he founded a new eye hospital. 

In 1862 Donders switched to the chair of physiol- 
ogy, while his pupil, Snellen, was appointed professor 
of ophthalmology (the latter was later followed by his 


Donders was a good friend of Bowman and 
Albrecht von Graefe. His main contributions were in 
the field of refraction, and especially astigmatism. 
His principal book was published in London in 1864 
and was entitled On the Anomalies of Accommoda- 
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Limulus Lysate Assay for Early Detection of 


Certain Gram-Negative Corneal Infections 


Robert W. Woiters, MD; James H. Jorgensen, PhD; Evangeline Calzada; Robert H. Poirier, MD 


e The limulus endotoxin assay has 
been previowsty demonstrated to be the 
most sensitive method available for detec- 
tion of bacterial endotoxin. A commercial- 
ly available ‘orm of limulus amoebocyte 
lysate wasused in this study for detection 
of Gram-necalive corneal infections in 
both experimental animals and in a group 
of nine patients. The limulus assay 
enabled rapid detection of Gram-negative 
infections im both the experimentally 
induced ulcers in rabbits and in the 
patients studied. False-positive reactions 
did not oceur im corneal infections due to 
either Gram-pesitive bacteria, fungi, or 
herpes simplex keratitis. The limulus test 
proved to be more sensitive than exami- 
nation of Gram-stained smears of corneal 
scrapings ard became positive earlier 
than bacteria! cultures. The limulus test 
was helpfu! in the diagnosis of partially 
antibiotic-treated corneal infections but 
could not be used to assess the response 
to antimicrob:a: therapy, since endotoxin 
persisted in the corneal scrapings for 
some time after initiation of therapy. 

(Arch Opnthaimol 97:875-877, 1979) 


Fery diagnesis and rapid institu- 

tion øf appropriate antibiotic 
therapy is imperative in Gram-nega- 
tive corneal uleers.? Conventional 
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methods of laboratory diagnosis of 
these infections include exam nation 
of Gram-stained smears that are 
taken from corneal scrapings, as well 
as performance of bacterial cultures. 
However, Gram-stained smears of 
corneal scrapings may, at times, be 
difficult to interpret and often may 
not disclose the infective agent. While 
still the most definitive tecknique, 
bacterial cultures require at least a 24- 
to 48-hour incubation period prior to 
results. Therefore, new, more rapid, 
specific methods for diagnosis of 
Gram-negative corneal infections are 
urgently needed. 

The limulus endotoxin assay is 
based on the specific activation of 
clottable proteins that are derived 
from the amoebocytes of the horse- 
shoe crab, Limulus polyphemus The 
horseshoe crab is a phylogenetically 
primitive animal with an open c-reula- 
tory system that contains only one 
formed element, the amoebocyte.* The 
crab’s coagulation pathway appears to 
be contained entirely within this cell. 
The natural response of the horseshoe 
crab to Gram-negative bacterial infec- 
tion is that of disseminated intravas- 
cular coagulation. This endetoxin 
activation of the coagulation pathway 
has been adapted as a sensitive in 
vitro assay for the presence of bacteri- 
al lipopolysaccharide.* The limulus 
assay is clearly the most sensitive 
method that is now available for 
detection of Gram-negative bacterial 
endotoxin.’ The assay can re iably 
detect subnanogram quantities of 
endotoxin during an incubation period 
of one hour or less. The commercial 


availability of reliable amoebocyte 
lysate now makes this test a feasible 
adjunct in the diagnosis of certain 
Gram-negative infections. 

This study compared the limulus 
endotoxin assay with conventional 
methods of microscopy and culture for 
detection of experimentally induced 
Gram-negative corneal ulcers in rab- 
bits and for diagnosis in a selected 
group of patients. 


MATERIALS AND METHODS 


A commercial preparation of amoebo- 
cyte lysate (Pyrotest), supplied in single 
test vials, was used throughout this inves- 
tigation. This preparation can reliably 
detect as little as 0.06 ng/mL of a standard 
Escherichia coli reference endotoxin prep- 
aration. To perform an assay, the amoe- 
bocyte lysate was first rehydrated by addi- 
tion of 0.2 mL of sterile distilled water to 
the single test via. Corneal scrapings, 
taken by a Kimura spatula, were emulsi- 
fied directly in the freshly reconstituted 
preparation. The tubes were incubated for 
70 minutes at 37 °C. A positive reaction for 
endotoxin was indicated by the formation 
of a clot that adhered to the bottom of the 





Demonstration of easily interpreted differ- 
ence between positive (bottom tube) and 
negative (top tube) limulus lysate test. 
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tube when inverted (Figure). The absence 
of endotoxin was represented by the amoe- 
bocyte lysate's remaining clear and water- 
like after incubation. 

Corneal ulcers were experimentally pro- 
duced' in 2-kg albino rabbits that were 
sedated with chlorpromazine (Thorazine) 
hydrochloride by a direct intralamellar 
corneal inoculation of 0.05 mfi of a bacteri- 
al suspension containing 10° organisms per 
milliliter. Therefore, the actual inoculum 
consisted of 20 to 50 bacteria per injection. 
The microorganisms that were used in this 
study were E coli, Pseudomonas aerugino- 
sa, and Staphylococcus aureus. Inocula 
were given in a single-masked fashion, in 
that the investigator was unaware of the 
specific contents to be injected in each 
rabbit. Slit-lamp examinations of the 
infected eyes were performed at 24, 36, and 
48 hours after inoculation. Ulceration from 
S aureus was apparent biomicroscopically 
24 hours after inoculation, whereas Gram- 
negative ulcers required 36 hours to devel- 
op. 

Topical anesthesia (proparacaine hy- 
drochloride), a lid speculum, and a flamed 
Kimura spatula were used to obtain 
corneal scrapings of the infected eyes. 
Multiple corneal scrapings from each 
corneal infection were applied directly to 
sheep blood and MacConkey agar culture 
plates. Cultures were incubated at 37 °C 
for 24 hours and 48 hours prior to examina- 
tion. Smears of multiple corneal scrapings 
were heat-fixed for Gram’s stain. At the 
same time, single corneal scrapings were 
emulsified with a Kimura spatula in the 
amoebocyte lysate vials for limulus assay. 
Both the limulus assays and Gram-stained 


smears were submitted in a eoded, single- 
masked fashion to separate observers for 
evaluation. 

Nine consecutive patients with corneal 
ulcers who were referred te the Cornea 
External Disease Service of the Depart- 
ment of Ophthalmology, University of 
Texas Health Science Center, were in- 
cluded in this study. Bacterial and fungal 
cultures, Gram’s stains, and limulus assays 
were performed in a manner similar to 
that described previously for experimen- 
tally produced ulcers in rabbits. 


RESULTS 


Fifty corneal ulcers were experi- 
mentally produced in rabbits. Thirty- 
four of these were due to Gram-nega- 
tive bacilli, and 16 were due to Gram- 
positive cocci (Table 1) Thirty-six 
hours after inoculation with the 
Gram-negative bacilli, positive cul- 
tures were obtained in 14 of 32 eyes 
that were infected with Pseudomonas 
organisms, but not in either of the two 
eyes that were infected with E coli. 
Simultaneously obtained Gram’s 
stains showed Gram-negative organ- 
isms in only seven of the Pseudomonas 
ulcers; there were none in either of the 
E coli ulcers. Limulus assays were 
positive from all 34 corneal ulcers due 
to Gram-negative bacilli. Cultures and 
limulus assays were repeated at 48 
hours on 17 of the eyes. Three 
culture-negative eyes were not recul- 
tured at 48 hours, but there was an 


Table 1.—Results of Limulus Assays, Gram's Stains, and Bacterial Cultures 
on Experimentally Produced Corneal Ulcers in Rabbits 


Duration, 


hr 
Ulcers due to Gram-negative 
bacteria Pseudomonas 
aeruginosa 36 
48 
Escherichia coli 36 
48 
Ulcers due to Gram-positive 


bacteria Staphylococcus 
aureus 





*One smear was inadvertently omitted. 
TNot done. 


Positive Positive 
Positive Limulus Gram's 
Culture Test Stain 


32/32 7/31* 
ND} 
0/2 2/2 0/2 

2/2 2/2 ND} 


5/16 


Table 2.—Results of Limulus Assays, Gram's Stains, and Bacteria! Cultures 


in Nine Patients With Corneal Ulcers 





No. of 


Culture Results Patients 


No. With Positive 
Limulus Tests 


No. With Positive 
Gram’s Stains 


Pseudomonas aeruginosa 4 4 2 
Escherichia coli 1 1 0 
Citrobacter diversus 1 1 0 


Proteus mirabilis and 
Fusarium sp 1 1 0 
_ Staphylococcus aureus 1 0 1 
Herpesvirus 1 0 0 


876 Arch Ophthalmol—Vol 97, May 1979 


increased culture yield in both E coli 


infections. Thirteen of 15 previously , 


culture-negative ulcers at 36 hours 
yielded Pseudomonas organisms after 
48 hours. The remaining two corneas 
progressed with clinically obvious 
infections and were presumed exam- 
ples of false-negative culture results. 
Limulus tests that were performed 
after 48 hours were positive in all 
cases. Since early comparison was the 
goal here, Gram’s stains were not 
repeated at 48 hours. 

Sixteen ulcers due to Gram-positive 
cocci were also evaluated. At 24 hours, 
ten of 16 cultures were positive for S 
aureus, and five of 16 Gram’s stains 
disclosed Gram-positive cocci. Limulus 
assays were negative in all cases. 

The effect of antimicrobial therapy 
on the results of limulus assays was 
also examined with use of one group 
of rabbits. Five corneal uleers due to 
Pseudomonas infection were treated 
for 72 hours with subconjunctival 
injections of gentamicin sulfate (20 
mg twice a day). Bacterial cultures 
and limulus assays were simulta- 
neously performed after 72 hours of 
therapy. The limulus assays were posi- 
tive in all five instances, while none of 
the cultures produced growth of Pseu- 
domonas organisms. In these five 
corneas, no further ulceration oc- 
curred, and we believe this supports 
the probability of absent organisms 
rather than false-negative cultures. 

In the patients studied, we exam- 
ined corneal ulcers with the use of 
these same techniques. Four patients 
had ulcers due to P aeruginosa, one 
patient had Citrobacter diversus, one 
had E coli, and one had a mixed 
infection of Proteus mirabilis and a 
Fusarium sp. In three of four of the 
patients with Pseudomonas corneal 
uleers, some topical antimicrobial 
therapy had been given, and no 
eultures had been performed in any 
case prior to referral. Limulus assays 
were positive from corneal scrapings 
of all patients with Gram-negative 
corneal infections within one hour 
after being examined. Gram-stained 
smears showed the causal agents in 
only three of the seven cases. The 
remaining two patients had corneal 
uleers due to S aureus and herpesvi- 
rus; both of these yielded negative 
limulus tests (Table 2). 


COMMENT 


The rapid institution of appropriate 
antimierobial chemotherapy is an ex- 
ceedingly urgent matter in cases of 
Gram-negative corneal ulcers, partic- 
ularly those due to P aeruginosa)?" 
The rapid, progressive destruction of 
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the cornea ky Pseudomonas infection 
is all too -arciliar. Several factors may 


` contribute t» the poor prognosis of 


patients wth these infections: debili- 


~ tation or immunosuppression of the 


£— 


1 


host; the n-rnsie resistance of Gram- 


* negative vacilli, such as Pseudomonas, 


to high @rcentrations of locally and 
systemicall> delivered antimicrobial 
agents; amd tue production of enzymes 
that have £ severe destructive effect 
on corneal edllagen."''* Any delay in 
diagnosis of such infections leads to 
further deley of specific therapy. The 
limulus assey is a rapid, reliable labo- 
ratory method for diagnosis of Gram- 
negative ccrzeal infections that al- 
lows prom»t initiation of specific 
Gram-negatiwe antimicrobial chemo- 
therapy.'* 

The demerstrated sensitivity and 
specifieity cf the limulus endotoxin 
assay in œher areas of medicine'^*- 
have provec its usefulness for rapid 
diagnosis c Gram-negative infec- 
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tions. In this study, both experimen- 
tally induced corneal ulcers in labora- 
tory animals and those that oecurred 
in selected patients were rapidly 
detected by means of the limulus 
assay. The limulus test proved more 
reliable in this study than examina- 
tion of Gram-stained smears for 
prompt recognition of Gram-negative 
organisms in corneal ulcers, and much 
more rapid than diagnosis with the 
use of traditional bacterial culture 
methods. Furthermore, the limulus 
assay was unaffected by the presence 
of antibiotics and, therefore, allowed 
accurate diagnosis of partially treated 
patients with Gram-negative corneal 
infections. It should be stressed that 
the limulus test is not useful for 
assessing the effectiveness of antibac- 
terial therapy, since endotoxin per- 
sists in the corneal debris for several 
days despite negative cultures taken 
from the ulcer area. In no case, either 
experimentally or clinically, did the 
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limulus test yield false-positive or 
false-negative results. 

It must be emphasized that we do 
not recommend that the limulus assay 
supplant use of traditional techniques 
of smear examination and culture for 
bacterial agents. Instead, the limulus 
assay shouló be viewed as a rapid 
adjunct to traditional methods for 
establishing a ciagnosis of Gram- 
negative corneal infection. The ability 
to obtain high-quality limulus amoe- 
bocyte lysate commercially at a low 
cost makes this test feasible for use in 
routine diagnostic procedures in pa- 
tients with corneal ulcers. 


Nonproprietery Names and 
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Gentamicin sulfate—Garamycin. 
Proparacaine hydrochloride—Alcaine, Oph- 
thaine, Ophthetic. 
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Oculodentodigital Dysplasia 


Four New ‘Reports and a Literature Review 


G. Frank Judisch, MD; Aurelio Martin-Casals, MD; James W. Hanson, MD; William H. Olin, DDS 


è Four new patients with oculodentodi- 
gital dysplasia (ODD) have been exam- 
ined. The salient and fairly constant 
features of ODD appear to be (1) unique 
facial appearance, (2) microcornea with 
other inconstant ocular findings, (3) 
syndactyly of the hands with additional 
characteristic phalangeal aberrations, (4) 
diffuse skeletal dysplasia, (5) enamel 
dysplasia, and (6) trichosis. Echographic 
studies indicate that ODD globes have 
microcornea with otherwise normal di- 
mensions. An increased number of ves- 
sels crossing the optic discs was 
observed in three patients from one fami- 
ly. The distance between the inner canthi 
and the medial orbital walls in three 
patients we studied suggests that pre- 
vious reports of hypertelorism may have 
been illusions resulting from microcor- 
nea, small palpebral fissures, and variably 
present epicanthus. 

(Arch Ophthalmol 97:878-884, 1979) 


eyer-Schwickerath et al' intro- 

duced the term "dysplasia oculo- 
dento-digitalis" in 1957 to describe 
two unrelated patients with a malfor- 
mation syndrome involving the eyes, 
nose, teeth, and bones. 

We present the ocular and systemic 
findings in four patients with oculo- 
dentodigital dysplasia (ODD) and the 
results of a literature review'-** (Table 
1). 

Patients 1 to 3,° a woman and two 
of her children (Fig 1 and 2), were 
admitted to the University of Iowa 
Hospitals Clinical Research Center for 
evaluation. Patient 4 (Fig 3) failed to 
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return for completion of her examina- 
tion. 


REPORT OF CASES 


Case 1.—This woman was first seen at 
University Hospitals in 1950 for bilateral 
syndactyly of fingers 3, 4, and 5, which was 
repaired surgically. 

Examination on April 10, 1977, showed a 
162-cm, 62-kg, slender woman who ap- 
peared five to ten years older than her 
stated age of 39 years. Her forehead was 
narrow. Traces of palpebral epicanthal 
folds persisted. The long, beaked nose had 
a prominent bridge, hypoplastic alae nasi, 
and anteverted nostrils. The columella was 
prominent. She was edentulous with a 
broad mandible. The ears were long and 
narrow; the scapha helix was poorly 
defined. The thorax was somewhat tubular 
with mild pectus carinatum and kyphosis. 
Clinodactyly and camptodactyly of the 
fourth and fifth fingers were present bilat- 
erally. There were bilateral syndactyly 
release scars involving fingers 3, 4, and 5. 
Body hair was generally sparse and fine. 

Laboratory examinations included a nor- 
mal complete blood cell count and urinaly- 
sis. A skeletal survey showed cranial hyper- 
ostosis. No frontal sinuses were seen; the 
maxillary and sphenoid sinuses were hypo- 
plastic. The interorbital distance (distance 
between the medial orbital walls) was 25 
mm (between the 25th and 50th percen- 
tile as determined by measurements 
from skull x-ray films. The mandible was 
broadened with an obtuse angle between 
the corpus and the rami. The middle pha- 
lanx of each fifth finger was hypoplastic, 
while the terminal phalanges of fingers 4 
and 5 were dysplastic (Fig 4). Toes 3 to 5 
were missing the middle phalanx on each 
foot; the second middle phalanx was hypo- 
plastie (Fig 5). Tubulation of the long 
bones and the fifth metacarpals was defi- 
cient. Audiometry showed a mild conduc- 
tive hearing loss in both ears secondary to 
middle ear complications. 

Ophthalmic examination (Table 2) 
showed that the pupils were 3 mm in 
diameter, symmetrical, and reacted nor- 
mally. There was minimal persistence of 
the pupillary membranes. The anterior iris 
stroma was hypoplastic with poorly de- 


fined collarettes and crypts. Gonioscopy 
showed grade 2 to 3 angles OU, no iris 
processes, and an iris stroma that was 
especially hypoplastic peripherally. Counts 
made from 12.5 x 18-cm enlargements of 
35-mm fundus photographs showed 27 and 
25 vessels crossing the optic dise margins, 
right and left, respectively. A vessel had to 
be identifiable at least two disc diameters 
from the disc to be counted. Axial lengths 
by A-scan echography were 21.1 mm OD 
and 21.8 mm OS. 

Case 2.— This boy was born at University 
Hospitals on July 7, 1962. He was followed 
up for congenital dislocation of the left hip, 
glandular hypospadias, syndactyly of fin- 
gers 3, 4, and 5 bilaterally (Fig 6), and 
bilateral undescended testes with a right 
communicating hydrocele. The latter two 
were corrected surgically. 

Examination on April 10, 1977, disclosed 


-a slender, pubertal, 157-cm, 54-kg boy with 


characteristic ODD facies. The chest was 
tubular with a mild pectus carinatum. The 
glandular hypospadias was unchanged. 
Bilateral inguinal herniorrhaphy scars 
were present. The pubic hair was sparse; 
there was no axillary hair. The cephalic 
hair was fine and sparse. Scars from 
repaired syndactyly of fingers 3, 4, and 5 
were present. Camptodactyly was present 
in fingers 3, 4, and 5 bilaterally. Dermato- 
glyphics showed seven whorls, one loop, 
and two distorted patterns on the ring 
fingers. 

A complete blood cell count was normal. 
A skeletal survey showed cranial hyperos- 
tosis (Fig 7). Numerous Wormian bones 
were seen. Sphenoid and frontal sinuses 
were aplastic; the maxillary sinuses were 
severely hypoplastic. The interorbital dis- 
tance was 25 mm (25th percentile**). The 
mandible was broad, with an obtuse angle 
between the corpus and the rami. Tubula- 
tion of the long bones and metacarpals was 
deficient. Toes 2, 3, and 4 lacked a middle 
phalanx bilaterally. The middle phalanx of 
each fifth finger was hypoplastic with 
severe hypoplasia of the fifth finger distal 
phalanx. No middle phalanx was seen in 
the fifth toes. An intravenous pyelogram 
was normal. Audiometry was normal in 
both ears. 

Ophthalmic examination showed that 
the pupils were 3 mm OU and reacted 


Oculodentodigital Dysplasia—Judisch et al 


Ee ea ee ee 


- 


Table 1 —Findings Described in 
Literature Reports* 


No. of 
Patients 





Aanormality 


Ocular 
Small paiebral fissures 
Iris dysplasa 
Epicanthus 
Refractive error 
>—6.00 
>+3.00 
Cylinder * diopters 
ormere 
Hypertelersm or 
hypeteso=sm 
Strabismes 
Esotropic 
Hypert-owia 
Unknowr 
Glaucame Gension 
>22 mm 4g) 
Cataract 
Nystagmus 
























Dental 
Ename! cygenesis 26 


Digitoskeletal 
Syndaetyy »f fingers, 
usually 4 nd 5 
Dysplasiaso- aplasia middle 
fifth phalenx 
Dysplasiaso- aplasia one or 
more tc» 5halanges 









Clinodactvl» and/or 
camptodactyly 
Deficient sumulation 
Thick mand le 
Skull nyperestosis 
Paranasaks Aus 










Trichosis 


* Figures indi ate number of patients from 41 
accepted repors of ODD. Since most reports 
were writtea Dy specialists with limited 
interests, ne nWbers are undoubtedly mis- 
leadingly low 





normally. Fesistence of the pupillary 
membrane wa. extensive, particularly OS. 
There wasir-d -schisis of a large part of the 
anterior strona (Color Fig 1). Gonioscopy 
showed grace 4 angles, and multiple fine 
iris processes, some of which inserted at 
the line cf S. I»valbe. Severe hypoplasia of 
the periphera anterior stroma exposed 
major circie vessels (Color Fig 2). Counts 
made from :25 x 18-cm enlargements of 
35-mm fundus photographs (Color Fig 3) 
showed 33 ard 27 vessels crossing the optic 
dise margins. mght and left, respectively. 

The denta. xaminer described class 1 
occlusion aecerfing to the angle classifica- 
tion, with limeted overbite and overjet. 
There was ge.eralized enamel dysplasia 
with dark yelbw teeth. The teeth were 
relatively sra , especially the bicuspids. 
The mandibu:a- left first molar was absent 
as was the m xillary left second molar, 
with generabz d spacing present on the 
left side in bczF the maxillary and mandib- 
ular arches. Pwp stones were observed in 
dental x-ray 3!ms. The alveolar bone 
support was wEhin normal limits. 

Case 3.— Th: girl was born at University 
Hospitals en Nov 13, 1963, with bilateral 
syndactyly of fngers 4 and 5, which was 
corrected surri-ally. 

Examinaticn on April 10, 1977, indicated 
a tall, sturdy _77-cm, 72-kg girl (Fig 8) 
with facies sm-—lar to those of patients 1 
and 2. The rax was mildly tubular. 
Breast develo»r ent was stage 2 to 3. There 
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Stillborn 4 to 5 mo 
B Female With ODD 


Bl Mate with ooo 


@ Spontaneous Abortion First Trimester 





Fig 1.—Pedigree of patients 1 to 3. Propo- 
sita's father was 40 years old when she 
was born. Increased incidence of domi- 
nant mutations seen with advancing pater- 
nal age is a reasonable explanation for 
syndrome's appearance in proposita. 
ODD, oculodentodigital dysplasia. 


was early scanty pubic hair but n» axillary 
hair. Cephalic hair was fine and sparse. 
Clinodactyly of the fifth fingers was pres- 
ent. There was hypoplasia of the middle 
phalanx of each fifth finger. Camptodacty- 
ly of fingers 4 and 5 on the right and finger 
5 on the left was present. 

. Laboratory studies included a normal 
complete blood cell count and urinalysis. A 
skeletal survey showed cranial hyperosto- 
sis. Wormian bones were present but to a 
lesser degree than in patient 2. Eyperpla- 
sia of the cervical bones was striking. The 
sphenoid and frontal sinuses were aplastic; 
the maxillary sinuses were hypoplastic. 
The interorbital distance was 22.5 mm 
(tenth to 25th percentile**). Tubulation of 
the long bones (Fig 9), metacarpals, meta- 
tarsals, and phalanges was deficient. The 
ribs were thickened. There was severe 
cortical and trabecular hyperplasia 
throughout. The skeleton was impressively 
large for a girl. There was no evidence of 
premature epiphysial closure im either 
patient 2 or 3. 

Ophthalmic evaluation disclosed that the 
pupils were 3 mm in diameter, symmetri- 
eal, and reacted normally. No pupillary 
pigment ruff was seen; there were a few 
strands of persistent pupillary membrane 
with pigment on the lenses. Observations 
on gonioscopy included many fine iris 
processes, some of which inserted into the 
Schwalbe line, mild pigmentation of the 
trabecular meshwork, and peripheral ante- 
rior stromal hypoplasia exposing greater 
circle vessels. The angles were zrade 4 
OU. Enlargements (12.5 x 18 emi of 35- 
mm fundus photographs showed 2" vessels 
crossing the right disc and 23 vessels cross- 
ing the left disc. 

The dental consultant described a class 1 
occlusion on the right side and class 2 on 
the left side. The midline was slightly off 
to the left. There was generalized enamel 
dysplasia with dark yellow teeth (Color Fig 
4). The teeth were relatively small, espe- 
cially the bicuspids. Pulp stones were pres- 
ent in several teeth. There was a minimal 
to moderate amount of dental caries. 








Fig 2.—Patients 1 to 3. 


Fig 3.—Facies, patient 4. 





Alveolar bone support was within normal 
limits. 

Case 4.—This girl was first seen in 
University Hospitals at age 7 years for 
evaluation of multiple congenital anoma- 
lies. Medical and family histories were 
incomplete; it was known that a bilateral 
syndactyly of fingers 4 and 5 had been 
released at age 2. The patient had a cardiac 
defect, and she was taking dextroamphet- 
amine sulfate for hyperactivity. 

Examination on July 30, 1976, disclosed a 
7-year-old girl of normal intelligence, 
height, and weight. Characteristic ODD 
facies were present. Enamel dysplasia was 
extensive; several teeth were capped. A 
pediatric cardiologist believed her heart 
murmur was that of a ventricular septal 
defect. Scars from the syndactyly release 
and camptodactyly were noted in fingers 4 
and 5 bilaterally. 

Laboratory studies included a normal 
complete blood cell count, urinalysis, and 
ECG. X-ray films of the hands, chest, and 
right foot showed deficient tubulation, 
hypoplasia of the middle fifth finger pha- 
langes, hypoplasia cf the fourth and fifth 
finger terminal phalanges, aplasia of the 
fifth toe terminal phalanges, hypoplasia of 
the middle phalanges in toes 2 to 4, broad 
clavicles, and thickened ribs. 

Ophthalmic examination indicated a 
flick of left esotropia with prismeand cover 
testing. The Worth four dot test was 
suppressed OS in the distance, but there 
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Fig 4.—X-ray film of right hand shows 
hypoplasia of fifth finger middle phalanx 
and dysplasia of terminal fourth and fifth 
phalanges (patient 1). 


was fusion at near vision. The pupils were 
3.5 mm in diameter and reacted normally. 
No iris aberrations were recorded on curso- 
ry slit-lamp observation. The fundus exam- 
ination result was within normal limits. No 
disc photographs were available for vessel 
evaluation. The patient did not return for 
more extensive evaluation as planned. 


COMMENT 


A computer-assisted search of the 
world literature produced 44 refer- 
ences on ODD.'* The patients de- 
scribed in reference 8 are the same as 
those in reference 9, and the patients 
in reference 22 are the same as those 
in references 23 and 24. The diagnosis 
was equivocal in many of these cita- 
tions because of unusual anomalies or 
incomplete clinical descriptions. Con- 
sequently, they were excluded from 
the study.**** The following features 
were considered to be characteristic 
findings in ODD: (1) striking facies 
dominated by a long, thin nose with a 
prominent bridge, hypoplastie alae 
nasi, and anteverted nostrils; (2) 
microphthalmia and/or microcornea 
with other variably present ocular 
anomalies; (3) enamel dysplasia; (4) 
syndactyly usually involving the 
fourth and fifth fingers; (5) skeletal 
anomalies, the most frequent of which 
is a deficiency of the fifth finger 
middle phalanx. 

All of the patients included in the 
literature study had typical facies. 
With four exceptions,''^"^ they also 
demonstrated at least two of the 
following: (1) microphthalmia and/or 
microcornea, (2) characteristic syndac- 
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Fig 5.—X-ray film of right foot shows hypo- 
plasia of second middle phalanx and apla- 
sia of middle phalanges 3 to 5 (patient 
1). 


tyly or phalangeal osseous aberra- 
tions, and (3) enamel dysplasia. The 
photographs of the twins reported by 
Bauer? demonstrated the ODD facies, 
which seems to be essentially pathog- 
nomonic. As no mention is made of 
oeular or dental examination results, 
anomalies of these structures may or 
may not have been present. Neverthe- 
less, inclusion of these two patients 
seems reasonable. Two other patients 
with characteristic facies but incom- 
plete descriptions are also incorpo- 
rated in the study as they are 
members of families with other rela- 
tives unequivocally affected.” 


Genetics 


Oculodentodigital dysplasia is con- 
sidered to be an autosomal dominant 
disorder.** The first pedigree clearly 
to establish this mode of inheritance 
was published by Rajic and de Veber.” 
Several additional affected individu- 
als have been born since that report. 
Two three-generation'?" and four 
two-generation'*!^:*?' pedigrees of 
ODD were found in the literature. The 
remaining descriptions were of spo- 
radic cases. 

The two affected siblings born to 
presumably normal parents are the 
only patients possibly at variance with 
autosomal dominant inheritance in 
ODD.* No photographs, x-ray films, or 
detailed facial descriptions of the 
parents were presented. The parents 
were located recently and x-ray films 
of their hands and feet were obtained. 
No overt phalangeal dysplasia was 





Visual acuity 
Cycloplegic refraction 
Keratometry, degrees 


Corneal diameters (vertical X horizontal), 
mm 


Applanation tonometry, mm Hg 


Axial lengths, mm by A-scan 
echography 2SD^? 


Palpebral fissures 
Length X height, mm 


Slants 

Distance between inner canthi 
Mean, 

Epicanthus palpebralis 

Lids 


Iris dysplasia 
Chamber angle iris processes 
Motility 
Increase in disc vessels 
* Present, +; absent, —; unknown, ? 


observed in either parent. Attempts to 
obtain photographs were unsuccess- 
ful. 

If both parents are phenotypically 
normal, minimal expression, nonpene- 
trance of the dominant mutant in the 
carrier parent, or marital indiscretion 
would still allow for autosomal domi- 
nant inheritance. Other possible ex- 
planations include genetic hetero- 
geneity and phenocopies of environ- 
mental or multifactorial origin. 

Karyotypes from several ODD pa- 
tients have all been normal.* 


Microphthalmia—Microcornea 


t 


The explanations for "small eyes" 
include microcornea, microphthalmia, 
or both. Only three patients from the 
literature review had ultrasound axial 
length measurements.'* One was 
"normal" with axial lengths of 22.3 
mm OU, another measured 20.9 mm 
and 20.8 mm, right and left, respec- 
tively, while the third had an axial 
length of 26.2 mm in an eye with an 
intraocular pressure of 46 mm Hg. 

The A-scan axial lengths in our 
patients ranged from a minimum of 
20.7 mm in patient 4 to a maximum of 
22.6 mm in patient 3. No axial length 
mean or standard deviation data are 
available from our laboratory. Accord- 
ing to K. C. Ossoinig (oral communica- 
tion, March 1, 1978), there is enough 
variation in equipment and measure- 
ment methods from laboratory to 
laboratory so that the data from other 


* References 7, 8, 9, 10, 12, 14-18, 20, 22. 
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Table 2.—Ocular Findings in Patients 1 to 4* 





Patient 1 Patient 2 Patient 3 Patient 4 
OD OS OD OS OD OS OD OS 

20/30 20/ 40— 20/ 40+ 20/ 25— 20/20 20/ 25+ 20/ 25 20/30 
—0.25--3.50 X 90 +0.50+3.50 X 100 —0.75--4.00X 95  --0.25--2.00 X 100 —1.00 —1.00 +3.75+.50 X 90 +4.00 
41.25 X 170 40.50 X 5 43.25 X 180 43.50 X 180 43.00 X 180 43.00 X 180, ... 
44.50 X 80 42.50 X 95 47.50 X 90 45.40 X 90 44.25 X 90 44.50 X 90 
80X80 8.0 X 9.0 8.5 X 9.0 8.5 X 9.0 8.0 X 9.0 80x90 9.0 x 9.0 9.0 X 9.0 
11.0 10.0 12.0 12.0 12.0 14.0 15.0 15.0 
21.9 21.3 21.9 22.8 22.6 22.3 ZUR  ;* 21.0 
24 X 9 25 X9 24.65 24.7 23 X 9 24 X 9 23 X 7 23 X 7 
Downward, 0-59 OU Upward, 0-59 OU Upward, 0-59 OU Upward, 0-59? OU 

33 mm 30 mm 33 mm ? 

30 mm, 5 mm 31 mm, 5 mm 30 mm, 5 mm $ed 
0 0 + + + + + + 
Lashes scanty OU Lashes scanty OU Lashes scanty OU, Lashes scanty OU 

lagophthalmos 

+ + + + + + ? ? 
— — + + + + ? ? 

Normal Normal Normal Esotropic monofixation 
+ + + + + -+ y ? 


Fig 6.—Figh^t ha 
to 5 (patient 2). 


sources are of little value except as a 
rough indicator. It must be remem- 
bered that A-scan echographic axial 
lengths measure from the anterior 
cornea! surface to the anterior retinal 
surface. According to the communica- 
tion from Ossoinig, the chorioretinal 
thickness at the posterior pole is 1.5 
mm, while the sclera in this area 
measures 1.0 to 1.35 mm. Thus, at least 
2.5 mm must be added to A-scan echo- 
graphic values to obtain the axial 
length between the anterior corneal 
and posterior scleral surfaces. 
Duke-Eilder'*(»»**-:9? lists three clin- 
ieal features in pure microphthalmia: 
marked hypermetropia, occasional 
macular hypoplasia, and the late 
occurrence of chronic simple glauco- 
ma. As a rule, the typical axial dimen- 
sion in pure microphthalmia is 16 to 
18.5 mm. Heo» also suggests that 
the term “microcornea” should be 
reservec for the condition wherein an 
otherwise normal eye has a corneal 
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diameter of less than 11 mm with a 
usually unaffected visual acuity. As 
ODD patients have iris and chamber 
angle aberrations, they are not 
"otherwise normal" eyes. Nonethe- 
less, the axial length measurements in 
patients 1 to 4 and the two literature 
reports of normotensive patients 
suggest that ODD eyes are more accu- 
rately described as having microcor- 
nea with otherwise normal ocular 
dimensions. Additional ultrasound ax- 
ial length data, including norms repro- 
ducible from laboratory to laboratory, 
will be necessary to resolve this ques- 
tion. 


Palpebral Fissures 


Palpebral fissure hypoplasia ap- 
pears to be a constant component of 
the distinctive ODD appearance. 
Eighteen of the 41 literature descrip- 
tions contained palpebral fissure ob- 
servations. Five of these 18 presented 
horizontal measurements, the 
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Fig 7.—Skull x-ray film shows Wormian 
bones, calvarial hyperostosis, and para- 
nasal sinus aplasia or hypoplasia (patient 
2). 


greatest of which was 25 mm (normal 
adult is 30 mm^). The other 13 were 
described as small or narrow. The four 
patients we report have abnormally 
short and narrow palpebral fissures. 
Epicanthal folds, usually of the 
palpebral type, were often observed in 
childhood but were much less appar- 
ent or absent after facial maturation. 
Some patients im the literature review 
were described as having hypertelor- 
ism while others were said to have 


hypotelorism. 
In 1924, Greig" wrote, “The 
...cranial defermity for which I 


propose the name ocular hypertelor- 
ism or briefly, hypertelorism is the 
great breadth between the gyes.” All 
too frequently, “hypertelorism” is 
used very loosely as a purely subjec- 
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Color Fig 1.—Spit-lamp stereoscopic photo- 
graphs of iridoschisis (patient 2). 









Color Fig 2.—Slit-lamp stereoscopic photographs 
show peripheral stromal hypoplasia exposing 
major circle vessels (patient 2). 


tive impression of a patient's appear- 
ance. Various soft tissue measure- 
ments have been proposed, but not 
infrequently they lack optimal preci- 
sion. Such factors as strabismus, angle 
K. fixation control, necessity to esti- 
mate pupillary centers, correctopia, 
globe structural aberrations, and in- 
ability to literally make point-to-point 
caliper measurements render interpu- 
pillary distance determination far 
from precise. 

Mustarde® introduced the term 
"telecanthus," which he defined as an 
"increased breadth between the inner 
canthi.” In noting that telecanthus 
must be distinguished from hypertel- 
orism, he defined the latter as ". . . in- 
creased breadth between the eyes" 
and noted that "...the most impor- 
tant radiologie observation is exces- 
sive breadth of the nasoethmoid 
region...” due to "...an increase in 
the central skeletal block between the 
orbits...." Further, he divided tele- 
canthus into primary and secondary 
types. Primary telecanthus denotes an 
increase in soft tissue of the frontona- 
sal region producing an increased 
distance between the inner canthi 
without an increase in the distance 
between the medial walls of the orbits 
or the pupils. Secondary telecanthus 
describes an increase in both the in- 
terorbital and the interpupillary dis- 
tances. 

Patients 1 to 3 had normal interor- 
bital distances by roentgenographie 
determination, and the distances be- 
tween their inner canthi were within 





Color Fig 3.—Numerous vessels crossing Color Fig 4.—Enamel dysplasia and micro- 
optic disc borders (patient 2). dontia (patient 3). 


Fig 8.—Characteristic palpebral fissures, palpe- 
bral epicanthal folds, prominent nasal bridge, 
hypoplastic alae nasi, anteverted nostrils, and a 
prominent columella (patient 3). 
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Fig 9.—X-ray *ilm of right humerus shows 
poor tubulatien (patient 3). 


two standard deviations of normal 
mean va_ues for their respective ages 
and sexes. Thus, patients 1 to 3 had 
neither primary nor secondary tele- 
canthus. Measurements from addi- 
tional patients will determine if the 
combination of microcornea, small 
palpebra. fissures, and variably pres- 
ent epicanthal folds is illusory or if 
some ODD patients do have telecan- 
thus. 


lrides 


There seems to be considerable vari- 
ation in the expressivity of the iris 
dysplasia. The abnormalities reported 
have ineluded variable amounts of 
pigment.on the anterior lens capsule, 
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minimal persistence of pupillary 
membranes, persistence of pupillary 
membranes with the central ends 
floating freely in the anterior cham- 
ber, iridoschisis of the pupillary por- 
tion of the iris, absence of the crypts, 
and hypoplasia of the peripheral ante- 
rior stroma variably exposing the 
major ciliary vessels. There are two 
ophthalmologic reports describing 
normal irides in ODD patients.'2* Our 
patients 1 to 3 showed variable 
degrees of the above-mentioned 
changes. Patient 4 was not examined 
critically for any evidence of iris 
dysplasia. 


Glaucoma 


Glaucoma is often mentioned as one 
of the characteristic features of ODD 
as both patients reported by Meyer- 
Schwickerath et al had elevated 
intraocular pressures, one in the 50s 
OU, the other 37 mm Hg OU. Only 
four other patients with intraocular 
pressures greater than 22 mm Hg 
were found in the literature re- 
view.'*'*?* All four patients we de- 
scribe had normal intraocular pres- 
sures. 

Gonioscopy was interpreted as nor- 
mal in two patients described in the 
literature while patchy mesoder- 
mal tissue was observed in the angles 
of a third patient.” Our patients 2 and 
9 presented many fine iris processes, 
some extending up to the line of 
Schwalbe. 

As open-angle glaucoma is age 
related, the incidence in ODD patients 
may well be ultimately higher than 
the literature suggests. The patient 
reported by H. S. Sugar (oral commu- 
nieation, Oct 1, 1977) has gone on to 
develop open-angle glaucoma. In view 
of the anterior segment dysplasia 
frequently seen in ODD, it would 
seem reasonable to expect an in- 
creased incidence of glaucoma in these 
patients. Until the question of glauco- 
ma frequency is resolved by long-term 
studies, periodic examinations appro- 
priate for glaucoma suspects are in 
order for ODD patients. 


Fundi 


The mean number of vessels cross- 
ing the normal optic discs is reported 
to be 12.8 with an SD of +2.6 for men 
and 12.0 with an SD of +2.1 for 
women. The number of such disc 
vessels in our patients 1 to 3 ranged 
from 23 to 33, which is in excess of 3 
SD in all three patients. It is uncertain 
if an increase in disc vessels is a 
previously unappreciated part of ODD 
or if it is an incidental finding in one 
family. We are aware of no other 


familial reports of an increased num- 
ber of vessels erossing the optic disc; 
however, this has been described in 
Down's syndrome. Observation of 
additional patients will determine if 
an increased number of disc vessels is 
a feature of ODD. 


Facies 


The unique facial features of ODD 
patients seem to be very consistent 
with little variation in expressivity. 
The striking features are small cor- 
neas, small palpebral fissures, and 
nasal aberrations consisting of a long 
prominent bridge with hypoplastic 
alae nasi, anteverted nostrils, and a 
prominent columella. These features 
are so manifest that ODD patients 
resemble each ether to a remarkable 
degree. 


Teeth 


The enamel dysplasia is also a fairly 
constant finding. Three patients were 
said to have norma! teeth at the ages 
of 14 years,’ 2 years," and 6 years,” 
respectively. The reports do not state 
if the patients were examined by a 
dentist. Some patients were described 
as having enamel dysplasia in baby 
teeth but normal-appearing perma- 
nent teeth. It may well be that with 
time, enamel abnormalities would be 
apparent in the permanent teeth, or 
perhaps to a more trained eye, defects 
might have been detectable initially. 
Several older patients were edentu- 
lous and gave a long history of.dental 
difficulties. The pathophysiologic 
cause of the enamel defect is un- 
known. Enamel dysplasia was present 
in patients 2 to 4; patient 1 was eden- 
tulous but had a long history of 
caries. 

The possible eauses or importance 
of the mierodontia not infrequently 
described in ODD patients are un- 
known. 

Patients 1 to 3 had numerous pulp 
stones on x-ray films. Pulp stones are 
a rather nonspecific finding that 
increase in frequency with disease 
processes such as caries.? They were 
described in only three of the patients 
in the literature. Careful examination 
of future patients will determine if 
pulp stones are more common than 
normal in this syndrome. As caries are 
numerous in ODD because of the 
enamel dysplasia, an increased inci- 
dence of pulp stones would not be 
surprising. 


Skeleton 


Syndactyly and phalangeal dyspla- 
sia or aplasia have been stressed 
appropriately in the literature as skel- 
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etal components of ODD. Less atten- 
tion has been directed to the numer- 
ous other osseous anomalies that are 
usually present. Rajic and de Veber 
substituted "osseous" for "digital" in 
the syndrome name in an attempt to 
emphasize this point. They also 
described a "Pagetoid mogaic" struc- 
ture in tibial bone biopsy specimens 
from three patients. 

A detailed review of the skeletal 
anomalies observed in the literature 
and the patients we examined is 
beyond the scope of this article. The 
nonphalangeal abnormalities more 
frequently mentioned in the literature 
were calvarial hyperostosis, paranasal 
sinus hypoplasia or aplasia, broad 
mandible, obtuse angle between the 
mandibular corpus and rami, plump 
clavicles, thickened ribs, and deficient 
tubulation of the long bones. 

Widespread bony changes have not 
been emphasized adequately as an 
almost constant finding in this syn- 
drome. A skeletal survey is in order to 
fully evaluate bony abnormalities in 
these patients. 


Hair 


Mention of generalized trichosis 
including lashes and brows mani- 
fested by hypotrichosis, trichorrhexis, 
lusterlessness, dryness, and sparse- 
ness, was not encountered infrequent- 
ly in the literature, but seldom with 
much emphasis. These changes were 
observed in all of our patients. No 
reports of studies regarding the 
nature of the hair defects were found. 
Trichosis appears to be another com- 
mon part of this syndrome whose 
frequency has been stressed inade- 
quately. 

Clearly, ODD is more than just an 
eye-tooth-finger syndrome. The facial 
appearance, which is most distinctive, 
is almost always present. Skeletal 
alterations are widespread. Body hair, 
in general, frequently is abnormal. If 
a more accurate and complete clinical 
picture of ODD is to be assembled, 
patients must be evaluated thorough- 
ly and longitudinally from an interdis- 
ciplinary standpoint. Ascertainment 
of the natural history of ODD is neces- 
sary for optimal preventive medical 
planning as well as an accurate discus- 
sion of the disease’s burden during 
genetic counseling. Very little is 
known about the basic defects in the 
teeth, hair, and bones. Certainly, the 
first two structures are readily amen- 
able to investigation. 


Hans Zellweger, MD, assisted in the evaluation 
of patients 1 to 4 and in the manuscript prepara- 
tion. 
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Paul Christian, MD, obtained the x-ray films of 
the parents of the patients discussed in refer- 
ence 8. 
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Ophthalmomyiasis Interna Posterior 


Subretiaal Tracks and Intraocular Larvae 
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M. Madison Slusher, MD; Walter D. Holland, MD; Richard G. Weaver, MD; Marshall E. Tyler 


è Only seven cases of identifiable 
intrsocu. ar »otfly larva infestation have 
been repor®d in North America—five 
since 1569. Two additional cases, both 
from the same institution, are docu- 
mented here. The offending maggot or 
larva wes visible in both instances. The 
findings in each case were diagnostically 
and morzhol5gically striking. The charac- 
teristic fundescopic finding of subretinal 
tracks, alone with the appearance of the 
larva—ercyssed in one patient and free- 
floating m the other—deserves emphasis, 
since thes candition is not always benign 
and may net be as rare as previously 
assumee. 

(Arch Ophthalmol 97:885-887, 1979) 


The term “ophthalmomyiasis” de- 

scribes the infestation of the 
human ye by the maggot or larval 
form of a variety of flies in the order 
of Diptera Cattle, sheep, horses, 
deer, ard humans are known hosts. 
Vectors.suca as a tick, mosquito, or a 
patient’s hends, in addition to adult 
flies, may transport the eggs to the 
surface of tae eye. Ophthalmomyiasis 
externa. or eonjunctival larval infesta- 
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tion, occasionally is observed —* but we 
were able to find only sever cases of 
ophthalmomyiasis interna posterior 
reported in North America '?* The 
two cases in this report demonstrate 
the pathognomonic appearance of the 
presumed subretinal migratary tracks 
of the larva and the clinically diagnos- 
tic picture of an encysted maggot 
beneath the retina of patient 1 and a 
free-floating larva in the vitreous of 
patient 2. 


REPORT OF CASES 


CASE 1.—A 3-year-old child was referred 
to the Bowman Gray Medical Center 
because of “abnormal pigmentation” noted 





Fig 1.—Pigmented clumping is present 
around optic disc and retina! pigment 
epithelium is greatly disturbed im macular 
area (case 1). 


en ocular fundus examination of the right 
eye during a routine physical examination. 
There were no subjective visual com- 
plaints. Visual acuity was 20/25 OU, uncor- 
rected, and extemal examination of the 
eye disclosed no abnormalities. The posi- 
tive ophthalmoscopie findings OD con- 
sisted of a notable ring of heavy pigmenta- 
tion around the cise and "lines of depig- 
mentation” crisscrossing the ocular fundus 
(Fig 1). An elevated, white, subretinal sear, 
presumed to be a dead larva, was noted 
superior and temporal to the macula (Fig 
2). The left fundus was unaffected. Color 
vision was norma! and visual fields on the 
Goldmann perimeter were full. 

CASE 2.—A 49-year-old man was referred 
by his ophthalmelogist to the Bowman 
Gray Medical Center with “macular degen- 
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Fig 2.—Subretinal maggot, case 1. Blood 
vessel is elevated over encysted parasite, 
which is surrounded by migratery tracks. 
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Fig 3.—Composite shows crisscrossing subretinal migratory tracks in all quadrants OD, case 2. Three areas of 
prominent pigment clumps contiguous with hypopigmented tracks are shown in midperipheral retina. 


Fig 4.—Stereoscopic views of yellowish, 
glistening, elongated body of free-floating 
dead larva in posterior vitreous (case 2). 


erative" changes in the right eye. The 
patient had been aware of a "ba- 
nana-shaped" floater in his right eye with 
decreased visual acuity since he was 13 
years old. He vividly remembered that at 
that age he had an intense itching and 
crawling sensation in the right eye that 
persisted for several days and then slowly 
resolved without treatment. Despite the 
presence of a floater, he had not previously 
consulted an ophthalmologist. 

His uncorrected visual acuity was 20/20 
OS and 20/200 OD, which could not be 
improved. The external examination and 
slit-lamp examination of the anterior 
segment of both eyes yielded normal find- 
ings. On Goldmann perimetry, both visual 
fields were full. Intraocular pressure by 
applanation was 14 mm Hg OU. Examina- 
tion of the right fundus disclosed numerous 
hypopigmented lines in the retinal pig- 
ment epithelium extending into the pe- 
riphery in all quadrants (Fig 3). There was 
an area of pigment clumping adjacent to 
the temporal dise margin and several areas 
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of pigment clumping in the midperipheral 
retina. A single, white, semitranslucent, 
segmented object (presumed to be a 
maggot) was suspended in the posterior 
portion of the vitreous (Fig 4). The left 
fundus was normal except for a slight 
mottling of the retinal pigment epithelium 
in the macula. 

A fluorescein angiogram showed atroph- 
ic changes in the retinal pigment epithe- 
lium extensive enough to allow substantial 
transmission of choroidal fluorescence, 
particularly in the fovea (Fig 5). 





COMMENT 


Most authors believe that botfly 
larvae enter the globe by boring 
through the ocular coats, but DeBoe, 
in 1933, actually observed emergence 
of a larva into the vitreous from the 
optic nerve head. In the five cases 
reported since 1969, and in our two 
cases, fundus photography and fluo- 
rescein angiography have helped doc- 
ument the most characteristic finding 
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Fig 5.—Fluproangiogram, case 2. Hypopigmented subretinal tracks allow transmis- 
sion c^ choroidal fluorescence, including foveal area. Multiple drusen also are 
visible: 


in ophtbalmomyiasis interna as subre- 
tinal tracks, which are presumably 
due to a tcxic or mechanical distur- 
bance cf the retinal pigment epithe- 
lium brsught about by the migratory 
activity of the larva beneath the 
sensoryretima. Fitzgerald and Rubin's 
case resort, however, points out the 
acute symptoms and varied inflamma- 
tory ret nal findings that active larval 
migratary activity may induce.‘ In 
their cases, photocoagulation was used 
to immobilize and destroy the larva. 
Other authars have commented on the 
importance of the pigmented clumps 
shown to be contiguous with the 
subretimal tracks (Fig 3), postulating 
that they possibly mark the site of 
penetrasiom through the choroid.'2’ 
Our second patient has four such 
pigmenied clumps located in the 
peripheral retina but only one larva 
could be found. 
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Our case 2 is only the second case 
reported in the literature, to our 
knowledge, where the larva has been 
photographed in the vitreous of the 
human eye, thus allowing seme ana- 
tomical detail to be observable. Dixon 
et al removed a dead maggot from an 
eye and identified the genvs.* Such 
specific identification may only be 
performed by detailed mieroscopic 
examination, although  ophthalmo- 
myiasis interna in man has primarily 
been attributed to the cattle botfly.' 

In all seven reported cases and in 
our two cases, this conditon was 
unilateral; in most cases, hyperpig- 
mentation was present adjacent to the 
disc in the affected eye. 

Perhaps the most meaningful com- 
mon denominator of all cases is the 
paucity of subjective complaints. 
Hunt’s patient* and our patiemt with a 
larva in the vitreous complained of 





"floaters"; the other patients, includ- 
ing ours in case 1 in whom the dead 
larva was encysted in the retina, had 
good vision and few complaints. 

It is therefore evident, as substan- 
tiated by eur two cases, that the 
presence of eneysted and free-float- 
ing larvae ‘and the evidence of exten- 
sive subretinal larval migration 
through the macular area, while diag- 
nostically specific, do not necessarily 
eause central visual loss or dramatic 
symptoms. Thisis m contradistinction 
to several of the cases reported in the 
world literature before 1933, in which 
severe ocular inflammation, hemor- 
rhage, or retinal detachment was 
described in opathalmomyiasis inter- 
na.” 

Gass and Lewis have emphasized 
the rarity of this disease,’ yet both of 
these cases were seen in a single small 
institution. Beeause of the lack of 
symptoms in mest patients described, 
we believe that ophthalmomyiasis 
interna may be more common than 
previously assumed. An awareness of 
the pathognomonic fundus findings, 
as manifested by these two patients, 
is important if the prevalence of this 
disease is to be correctly established. 
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Intestinal Shigella sonner 


Lt Col Daniel L. Roper, MC, FS, USAF 


e A 34-month-old boy had a corneal 
ulcer due to Shigella sonnei. To my 
knowledge, this is the first documented 
case reported where the same organism 
was recovered from the stool. One other 
case of S sonnei and two cases of S 
flexneri corneal ulcers have appeared in 
the literature. All cases have been in 
young black boys between the ages of 23 
months and 6 years. The exact pathogen- 
esis remains unclear, but direct fecal- 
ocular inoculation into a preexisting 
epithelial defect, a probable herpetic 
dendrite in this case, is most likely. 

(Arch Ophthalmol 97:888-889, 1979) 


( Jorneal ulcers that are caused by an 
enteric organism are being re- 
ported with increasing frequency." 
However, to my knowledge, only three 
cases of corneal ulcer caused by 
Shigella species have been reported. 

MacDonald et al‘ reported a case 
that involved a 6-year-old black boy; 
the corneal ulcer occurred after a scis- 
sors injury to the eye, which subse- 
quently cultured S flexneri. The 
patient was debilitated and had had 
diarrhea for several weeks; neverthe- 
less, stool cultures were persistently 
negative for pathogenic bacteria. 

Ryan and Riley’ reported a case in a 
3-year-old black boy who was admit- 
ted with fever and diarrhea caused by 
S flexneri. On the third hospital day, a 
corneal ulcer developed in the patient 
that was culture-positive for the same 
organism. 

Hyman? reported a corneal ulcer 
secondary to S sonnei in a 2-year-old 
black boy who had suffered previous 
ocular trauma. No history of diarrhea 
could be elicited, and repeated stool 
cultures were negative. 

This article reports a corneal ulcer 
that was caused by S sonne? in a 
patient who had positive stool cultures 
for the same organism. 
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REPORT OF A CASE 


A 34-month-old black boy was seen in the 
pediatric clinic with a red left eye. A 
diagnosis of conjunctivitis was made, and 
therapy was started with a topical mixture 
of polymyxin B sulfate, neomycin sulfate, 
and gramicidin (Neosporin Ophthalmic 
Solution) every six hours. When no 
improvement occurred after two days of 
treatment, he was brought to the emergen- 
cy room where ophthalmologic consultation 
was obtained. 

Visual acuity could not be accurately 
determined, but vision in the left eye was 
subjectively diminished. The right eye was 
entirely normal. Examination of the left 
eye disclosed minimal lid edema with 
moderate conjunctival injection. There was 
a dendritic-appearing epithelial defect in 
the lower third of the cornea, with the 
underlying stroma remaining clear. Cor- 
neal sensation in the left eye was subjec- 
tively decreased. The anterior chamber 
was clear, and the pupillary reaction was 
normal. The lens was clear, and the fundus 
was unremarkable. 

Corneal scrapings were obtained for 
bacteriologic study, and Gram’s stain 
showed only a few polymorphonuclear cells 
with no visible organisms. A presumptive 
diagnosis of herpes simplex keratitis was 
made, and the patient received a regimen 
of topical idoxuridine (Stoxil) drops every 
two hours and topical chleramphenicol 
(Ophthochlor) drops every six hours. Forty- 
eight hours later, the eye had a large ulcer 
that involved the lower third of the cornea, 
with shallow stromal erosion and infiltra- 
tion (Fig 1). The preliminary report of 
cultures from the previously obtained 
scrapings yielded Staphylococcus epider- 
midis and an unidentified Gram-negative 
rod. The patient was hospitalized, and ther- 
apy was started with Neosporin solution 
every two hours, topical gentamicin (Gara- 
mycin) sulfate solution every two hours, 
and oral oxacillin (Prostaphlin) sodium, 500 
mg, every six hours. 

The patient did not appear otherwise ill. 
He was afebrile, and the remainder of the 
physical examination was unremarkable. 
The mother did report that the patient had 
experienced diarrhea of two days’ dura- 
tion, which ended three days prior to the 
onset of ocular symptoms. Initial laborato- 
ry results were hemoglobin level, 11.1 
g/dL; hematocrit reading, 36.4%; and 
WBC, 9,100/cu mm; urinalysis and chest 
x-ray film were normal. 

Twenty-four hours later, the ulcer 
appeared unchanged, and the bacteriology 
laboratory reported growth of S sonnet 

(group D), which was sensitive to nitrofu- 
rantoin, a mixture of sulfamethoxazole and 
trimethoprim, tetracycline hydrochloride, 
cephalosporins, sulfisoxazole, gentamicin, 
nalidixic acid, and minocycline hydrochlo- 
ride. The organism was resistant to ampi- 
cillin (Omnipen) trihydrate, streptomycin 
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sulfate, and carbenicillin disodium. Since 


chloramphenicol is rarely used systemical- 
ly, its effectiveness against enteric organ- 
isms is not routinely determined by this 
laboratory. The patient was taken to the 
operating room and, under ketamine 
hydrochloride anesthesia, repeated corneal 
scrapings were obtained. Further debride- 
ment of the ulcer was performed, and 
gentamicin sulfate, 0.3 mL, was injected in 
the inferior subconjunctival space. The 
oxacillin therapy was discontinued, and 
cephalexin (Keflex) monohydrate, 150 mg 
every six hours, was started. Gram’s stain 
of the scrapings disclosed a moderate 
number of polymorphonuclear cells with a 
rare Gram-negative rod. The repeated 
corneal scrapings, as well as rectal swabs 
and stool cultures, were all positive for S 
sonnei (group D), with the same antibiotic 
sensitivities as the original culture. 

The ulcer healed quite rapidly during the 
next four days (Fig 2). Stool cultures that 
were obtained on the second day of cephal- 
exin therapy had reverted to negative, but 
nevertheless, the patient was switched to a 
mixture of sulfamethoxazole and trimetho- 
prim suspension, 1.25 mL/kg/day in two 
divided doses, as recommended by Nelson 
et al.’ 

When the patient was released on the 
12th hospital day, only a faint stromal scar 
remained (Fig 3), and vision was recorded 
as 6/9 (20/30) bilaterally. There was no 
change when the child was examined one 
month later. 

Additional history showed that an uncle, 
who was living in the same household, had 
diarrhea at about the same time as the 
patient. The uncle and the patient had 
visited relatives on a farm a few days 
earlier, where the only source of water was 
an open well that was located 40 m from a 
hog pen and close to an outdoor privy. The 
parish health department examined water 
that was obtained from this well and found 
2,800 coliforms per 100 milliliters. They 
were unable to isolate Shigella due to the 
overgrowth of other organisms. Stool 
cultures from all family members were 
negative for pathogens. 


COMMENT 


Shigella sonnei (group D) is unique 
among the Shigella organisms in that 
it ferments lactose and mannitol.* It is 
a nonmotile, facultative anaerobe that 
forms convex, circular, clear, colorless 
colonies best seen on Salmonella- 
Shigella medium, which inhibits coli- 
form and Gram-positive organisms.* 

This case differs from the only 
other reported S sonnei corneal ulcer’ 
in that there was no history of ocular 
trauma, the same organism was recov- 
ered from the stool, and there was a 
clear history of diarrhea a few days 
prior to the onset of ocular symptoms. 
Similarities between these two cases, 
as well as the two reported cases due 
to S flexneri,*® are the exclusive occur- 
rence in young black boys (ages, 23 
months to 6 years), a similar morpho- 
logic appearance, and a good eventual 
outcome. 
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Fig 1.—Left eye after 48 hours’ treatment 
with idoxuridine and chloramphenicol. 
Shallow geeeraphic ulcer involves superfi- 
cial stroma. 


The fact that the organism in this 
case was resistant to ampicillin is of 
some interest. Ampicillin resistance of 
S sonnetin he United States seems to 
be increasirg.? Ross et al observed an 
increase in ampicillin resistance from 
6% to 95% in S sonnei strains that 
were isolated in Washington, DC, 
between 19€7 and 1971. There was also 
a concomitent increase in the propor- 
tion of Sigella infections due to S 
sonnei from 40% to 71% in the entire 
United States," with a peak of 90% in 
Atlanta. ? 

While tr-ing to find an alternate 
therapy for ampicillin-resistant or- 
ganisms, Nelson and Haltalin? noted 
only one ef 160 Shigella strains was 
resistant tc the cephalosporin group. 
However, »oth cephaloglycin dihy- 
drate and cephalexin monohydrate 
proved ineffective in eradicating Shi- 
gella in viv», because sufficient serum 
levels could not be achieved.'^'* Stud- 
ies in England? and Sweden'* had 
previously demonstrated uniform in 
vitro susceptibility of S sonnei to the 
combinatior of sulfamethoxazole and 
trimetheprim when up to 92% of the 
strains wer? ampicillin resistant. In a 
controlled study, Nelson et al’ found 
that children with ampicillin-resistant 
Shigella uniformly responded to a 
five-day course of sulfamethoxazole 
and trimethoprim suspension in a 
dosage of 1.25 mL/kg/day in two 
divided doses (40 mg of trimethoprim 
and 200 mz of sulfamethoxazole in 
each 5 mL). There is no controlled data 
concerning the use of gentamicin in 
shigellosis.’ 

Although the description of Shigel- 
la-induced -orneal ulcers is a rather 
recent eceurrence, conjunctivitis in 
patients with dysentery has long been 
recognized. * Experimental keratocon- 
junctivitis from Shigella can be intro- 
duced im guinea pigs, and has been 
proposed as a model to study the viru- 
lence of a given strain, as well as its 
susceptibility to immunoglobulins.'*? 

The pathogenesis of Shigella cor- 
neal uleeration is unknown, but the 
evidence strongly points toward fecal- 
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Fig 2.—Appeararce of ulcer four days after 
debridement. Epithelial defect has almost 
healed, but some stromal infiltrate per- 
sists. 


ocular contamination. If this is the 
route, then it is difficult to explain 
why corneal involvement is so rare 
when shigellosis is a rather common 
finding in young children, who surely 
must frequently contaminate their 
own eyes. Perhaps the intact corneal 
epithelium is an adequate barrier to 
casual inoculation. In two of the 
previously reported cases,** ocular 
trauma was theorized to have pro- 
vided a portal cf entry. The patient in 
the present study initially had what 
appeared to be a dendrite, and it is 
possible that he indeed did have 
herpetic keratitis, which provided the 
necessary avenue for entry of the 
Shigella organism. 

While corneal involvement from 
Shigella will probably remain an 
uncommon occurrence, it should be 
considered in any young child with a 
corneal ulcer, especially if a history of 
antecedent diarrhea is obtained. Chil- 
dren with dysentery who sustain 
corneal abrasions should be watched 
rather closely, and an argument for 
the prophylactic use of topica! antibi- 
otics could be made. Neomycim, colis- 
tin (Coly-Mycin) sulfate, or gentami- 
cin would appear to offer adequate 
coverage. Ampicillin remains the 
drug of choice for systemic use when 
the organism is sensitive, but a 
mixture of sulfamethoxazole and tri- 
methoprim is indicated for resistant 
infections.’ The prognosis, at least in 
the four known cases that received 
prompt antibiotic therapy, appears to 
be good. 


Nonproprietary Names and 
Trademarks of Drugs 


Cephaloglycin dihydrate— Kafocin. 
Sulfamethoxazole-trimethoprim—Bactrim, 
Septra. 
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Meningococcal Conjunctivitis 


Itzhak Brook, MD; J. Bronwyn Bateman, MD; Thomas H. Pettit, MD 


è Meningococcal conjunctivitis is typi- 
cally described as an acute puruient 
infection. An atypical case of mild catarrh- 
al conjunctivitis occurred in a 19-year-old 
college student. The meningococci were 
identified as Neisseria meningitidis, 
group A, and were isolated from the 
throats of the patient and her roommate. 
The conjunctivitis responded rapidly to 
treatment with sodium sulfacetamide, and 
it was not treated systemically. A short 
review of the literature of meningococcal 
conjunctivitis is presented, and the cur- 
rent recommendation for prophylaxis is 
discussed. 

(Arch Ophthalmol 97:890-891, 1979) 


Meningococcal conjunctivitis occurs 

most commonly as a facet of 
meningococcal septicemia. Exogenous 
meningococcal conjunctivitis, unasso- 
ciated with systemic infection, has 
been described with much less fre- 
quency. Typically, it is described as an 
acute purulent conjunctivitis with pro- 
fuse discharge. With the advent of 
readily available, highly effective an- 
tibiotics, the reported incidence of 
exogenous meningococcal infections 
has decreased. The following case of 
isolated mild catarrhal meningococcal 
conjunctivitis is presented, with epi- 
demiologic data, as a rare infection 
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associated with the meningococcal 
carrier state. 


REPORT OF A CASE 


A 19-year-old female college student 
with a four-day history of redness of the 
eyes and painless discharge was seen in the 
UCLA emergency center. She had no 
systemic complaints. Her past medical and 
ocular histories were unremarkable. Visual 
acuity was normal. Ocular examination 
revealed bilateral conjunctival injection of 
a mild degree with minimal mucoid 
discharge. The hyperemic conjunctiva 
showed a diffuse papillary reaction with 
some follicles. Bilateral preauricular ade- 
nopathy was noted. The corneas were clear, 
the pupils reacted normally, and there were 
no signs of intraocular inflammation. 
Cultures were taken and plated promptly 
on blood and chocolate agar plates for 
aerobes and blood agar and thioglycolate 
broth for anaerobes. The patient began 
receiving 10% sodium sulfacetamide drops 
bilaterally four times a day. After 24 hours, 
when the cultures were read as suspicious 
for Neisseria, the patient was contacted, 
and she returned to the Jules Stein Eye 
Clinic. Reexamination revealed a de- 
creased hyperemia and less mucoid dis- 
charge. Throat cultures were obtained 
from the patient and from seven other 
close contacts, including her roommate and 
her boyfriend. On the advice of an infec- 
tious disease consultant, it was elected not 
to treat the patient systemically. She was 
informed of the situation and observed 
closely by our service. The conjunctivitis 
responded rapidly to treatment, and after 
five days of therapy, the sodium sulfacet- 
amide eyedrops were discontinued. Neis- 
seria meningitidis’, group A, grew on the 
initial conjunctival culture. This typing 
was confirmed by referral of the culture to 
the Center for Disease Control m Atlanta. 
Repeat conjunctival and throat cultures 
were done at 5, 10, 14, and 21 days. All 
follow-up cultures of the conjunctiva were 
negative. The throat cultures.of the patient 
were positive for the same species, and 
they remained so for 14 days. The throat 
cultures of the patient’s roommate were 


positive to the tenth day. She was not 
treated for the carrier state. Systemic dis- 
ease did not develop in the patient or her 
positive contact. The throat cultures of the 
six other close contacts of the patient and 
her roommate were negative for Neisser- 
ia. 


COMMENT 


Conjunctivitis occurring concomi- 
tantly with meningococcemia is well 
documented. Reports of isolated 
cases of meningococcal conjunctivitis 
are uncommon, and they are found 
less frequently in the recent litera- 
ture. The earliest reports of meningo- 
coccal conjunctivitis, both as an 
isolated infection and associated with 
meningococcemia, appeared at the 
turn of the century as bacteriologic 
methods for isolation improved. 
Stuart and McWalter,' reviewing the 
literature from 1916 to 1948, found six 
studies reporting isolated meningo- 
coccal conjunctivitis. Reports of the 
disease were more frequent in the 
1940s. Theodore and Kost? reported 
eight cases, five culture-positive, of 
meningococcal conjunctivitis in army 
personnel during an epidemic of 
meningococcal meningitis. DeBord* 
reported one case of conjunctivitis in 
a man, although there was no descrip- 
tion of ocular or systemic symptoms. 
Thygeson,: Bauer et al, and Allen and 
Erdman’ described primary meningo- 
coccal conjunctivitis in four healthy 
adults during this period. Reid and 
Bronstein,’ Mangiaracine and Pollen,’ 
Stuart and McWalter,! Shuttleworth 
and Benstead,? Lewis and Ferris,’ 
Gray and Lambert," and Kahaner and 
Lanou* reported 20 documented cases 
in infants and children. 

In 1955, Miller? reported the dis- 
ease in a  4-year-old boy. In 1972, 
Hausman" described the disease in an 
infant. 
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Whether this trend reflects a true 
decrease im the incidence, possibly 
related *o the modern ubiquitous use 
of antib:?»ties, is speculative. The pres- 
ent case, therefore, represents an 
example cf a relatively rare disease 
process, beth in its occurrence in a 
young adult and in its clinieal mild- 
ness. 

Several epidemiologic studies of 
positive eases are described in the 
literature. Mangiaracine and Pollen* 
reported a unilateral meningococcal 
conjunctivitis in a 7-month-old infant 
and a positive culture of the mother’s 
nasopharynx. Kahaner and Lanou” 
reported the disease in a 9-month-old 
infant and a positive culture in the 
mother. Gray and Lambert,'' in 
reporting a unilateral meningococcal 
conjunctivitis in a 3lé-year-old boy, 
examinee the nasopharynges of the 
boy's parents and of five sisters, with- 
out evidenee of a carrier state. Lewis 
and Ferr s. in reporting a case in a 
7-month-old girl, found the same 
group of meningococcus in the naso- 
pharynx of an uncle. Stuart and 
McWalter,' in a report of six cases of 
meningoeoecal conjunctivitis in chil- 
dren, investigated the family mem- 
bers of three patients. They found one 
case with a positive nasal swab from 
the mother. 

Our ease in a 19-year-old college 
student demonstrated the presence of 
meningococci in the throat of the 
patient and of her roommate. The 
mechanism of transmission for the 
patient's conjunctivitis may have been 
her own nasopharynx with contamina- 
tion of the conjunctiva. Other possibil- 
ities include direct airborne transmis- 
sion or manual contact. To our knowl- 
edge, meningococci have never been 
reported nm the normal flora of the 
conjunctiva. 

The disease has been described as 
an acute purulent conjunctivitis occur- 
ring either unilaterally or bilaterally. 
Our case i- atypical, as the patient had 
minimal lil edema and mild conjuncti- 
val injection with mucoid discharge. 
Our patient suffered no permanent 
ocular sequelae, nor did meningococcal 
septicemia develop. Three reports of 
meningoceceal septicemia have been 
published, in which there was a defi- 
nite anteeedent history of conjunctivi- 
tis. Reese? reported the case of a 
19-year-ole nurse in whom conjuncti- 
vitis devetoped after she had been 
caring fora patient with meningococ- 
cal meningitis. Meningococcal septi- 
cemia anc meningitis subsequently 
developed. One of the cases described 
by Mangiaracine and Pollen’ was that 
of a 15-year-eld boy in whom menin- 
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gococcal meningitis developed subse- 
quent to the conjunctivitis. Dillman," 
in 1967, reported the case of a solider 
in whom meningococcal meningitis 
developed after a culture-proven con- 
junctivitis. 

The chemoprophylaxis of contacts 
of meningococcal diseases has been 
extensively investigated in the last 
two decades. Sulfonamides were con- 
sidered to be most effective, providing 
the organism was a sulfonamide- 
sensitive strain." Group A organisms 
usually are not sensitive to these 
agents. The other groups demonstrate 
a more variable response. With the 
slow but steady emergence of resist- 
ant strains,^ numerous other chemo- 
prophylactic agents were tried, but 
only two, minocycline hydrochloride 
and rifampin, have been shown to be 
effective. The untoward side ef- 
fects of minocycline hydrochloride, a 
tetracyclie analogue, include vestibu- 
lar symptoms, which tend to interfere 
with compliance and may mimic 
meningeal signs. Rifampin, which has 
neither of these side effects, is 
currently recommended by the Center 
for Disease Control to be used as a 
prophylactic agent in epidemic cir- 
cumstances.” The emergence of re- 
sistant strains to this drug has been 
reported. A recent recommendation 
by Artenstein? in not to treat 
contacts prophylactically unless the 
organism is sensitive to sulfonamides. 
He suggested that close contacts 
should be observed carefully and 
treated promptly when meningococcal 
disease develops. A differing opinion 
was offered reeently by Eickhoff,” 
who recommended rifampin for chem- 
oprophylaxis of contacts, and by Fine- 
ly, who has recommended the use of 
sulfonamides and rifampin concur- 
rently as chemoprophylaxis. 

Meningococcal conjunctivitis, al- 
though presently rare as an isolated 
ocular infection, should be considered 
a concomitant of the meningococcal 
carrier state. This case demonstrates 
that mild forms of meningococcal 
conjunctivitis occur, but the frequency 
is unknown, as most cases of conjunc- 
tivitis are not cultured. It seems 
unlikely that mild conjunctivitis is an 
important element in the epidemiolo- 
gy of meningococcal disease. Treat- 
ment for the ocular infection is indi- 
cated. Prophylaxis for the carrier 
state, a controversial issue, should be 
considered under epidemic circum- 
stances and for those individuals at 
higher risk of contracting the sys- 
temic disease, such as infants and 
young children. 

In an endemic area or in the face of 


conjunctivitis. 


an outbreak of meningitis, appro- 
priate bacterial cultures of all cases of 
conjunctivitis would seem warranted 
to assess the possible role of the 
conjunctivitis in the epidemiology of 
this disease. 


Nonproprietary Name and 
Trademarks of Drug 


Rifampin—Rifadin. Rimactane. 
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Giant Papillary Conjunctivitis With Ocular Prostheses 


B. Dobli Srinivasan, MD, PhD; Frederick A. Jakobiec, MD; Takeo Iwamote, MD; A. Gerard DeVoe, MD 


è in seven patients who each had either 
a methyl methacrylate corneal shell, a 
postenucleation ocular prosthesis, or a 
keratoprosthesis, giant papillary conjunc- 
tivitis of the tarsus of the upper lids devel- 
oped after prolonged wear. These cases 
expand the spectrum of disease that was 
initially described in wearers of hard and 
soft contact lenses. The papillary changes 
in prostheses wearers did not always 
produce symptoms and were not readily 
reversible. Basophils and mast cells char- 
acterized the inflammatory infiltrate, sug- 
gesting an antigen-antibody mechanism 
underlying the response. Increased pro- 
duction of epithelial mucin, in contrast to 
goblet cell mucin, may play a role in 
producing symptoms in this syndrome. 

(Arch Ophthalmol 97:892-895, 1979) 


Recent reports have shown that, in 

susceptible patients, hard and soft 
contact lenses can cause giant papil- 
lary hypertrophy of the tarsal con- 
junctiva of the upper lid.” Many of 
these patients complained of irrita- 
tion, itehing, and excess mucus pro- 
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Fig 1.—Giant papillary changes on upper 
tarsal conjunctiva of left eye (case 1). 
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duetion, and they had diminished 
contact lens tolerance. In this article, 
we describe the occurrence of giant 
papillary changes of the tarsal con- 
junctiva of the upper lid in five 
patients with ocular prostheses fol- 
lowing enucleation, one patient with a 
cosmetic shell for corneal scarring, 
and one patient with a keratoprosthe- 
sis. 


REPORT OF CASES 


Case 1.—Six years ago, a 54-year-old 
woman, who did not have a history of 
serious allergies, underwent enucleation of 
her left eye after severe laceration of the 
globe. The operation was uncomplicated 
and an 18-mm gold implant was placed in 
the socket. She received a temporary pros- 
thesis approximately one month after the 
enucleation, and after some minor adjust- 
ments, she received her permanent pros- 
thesis six months after the operation. She 
was followed up on a routine basis and was 
able to wear her prosthesis comfortably. 
However, during the last six months she 
has had recurrent swelling of the left upper 
lid with itching and local irritation. Exam- 
ination of the left upper tarsus showed 
numerous giant papillae that appeared to 
fit the criteria established by Allansmith et 
al' (Fig 1). Her right eye, including the lids, 
was entirely normal. 

Case 2.—Four years ago, a 76-year-old 
woman had her right eye enucleated 
because of a malignant melanoma. She 
received her prosthesis approximately one 
month after the operation. Two months 
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Fig 2.—Giant papillary changes on upper 
tarsal conjunctiva of right eye (case 4). 
Patient had been wearing cosmetic shell 
for seven years, but only intermittently for 
the last two years. 


later, a foreign-body sensation and mucus 
discharge developed in her eye socket. A 
Schirmer test confirmed the diagnosis of 
dry eye, for which artificial tears were 
prescribed. The patient was comfortable 
with this regimen until one month ago, 
when she complained of discomfort, with- 
out itching or tearing, in her prosthetic 
socket. Examination of the right upper 
tarsal plate showed numerous giant papil- 
lae. Her left eye and lids were completely 
normal. 

Case 3.—The left eye of a 79-year-old 
woman was enucleated six years ago 
because of severe pain. The eye had been 
blinded by an accident in childhood. Since 
the enucleation, the patient has contin- 
uously worn a prosthesis in her left socket. 
She was examined by us for the first time 
four years ago, when she described a histo- 
ry of occasional pain and mucoid discharge 
from her left socket. During the past four 
years, she has complained of occasional 
discomfort and mucus discharge. Examina- 
tion of her left upper lid during a recent 
visit showed many giant papillae. Her 
right eye was entirely normal except for a 
cataract. 

Case 4.—A 63-year-old woman had pain- 
ful aphakie bullous keratopathy of her 
right eye, as well as a retinal detachment. 
She underwent retinal surgery in July 
1970, and in October 1970, electrocautery of 
Bowman’s membrane was performed. Af- 
ter these procedures, the patient had vision 
of only light perception, but the pain 
subsided considerably. Beginning in 1971, 
she started to wear a cosmetic shell in her 
right eye. During the past seven years she 
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Fig 3.—Giant papillary changes on upper 
tarsal conjunctiva of right eye (case 7). 
Note that papillae lie in an area that would 
be in contact with keratoprosthesis. 
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has intermittently experienced right ocu- 
lar pain, foreign-body sensation, and irri- 
tation whenever the cosmetic shell is used. 
Because of this discomfort, she had worn 
the shell only on ome or two occasions 
during the two years before her most 
recent examination in April 1978. At this 
examination she was noted to have giant 
papillary hypertrophy of the conjunctiva of 
the righ: upper lid (Fig 2). Her left eye was 
completely normal exeept for the presence 
of a cataract. 

Case 5—A 70-year-old man had had an 
enucleation o his right eye eight or nine 
years ago because of intractable glaucoma. 
Examination of his right socket showed 
giant papillary conjunctivitis of the right 
upper tarsal conjunctiva. The left eye was 
entirely normal except for the presence of 
a cataract. The patient had no symptoms 
that were related to the presence of his 
oeular presthesis or papillary conjunctivi- 
tis. 

Case €.—Af'er corneal perforation with 
intraocular hemorrhage secondary to a 
Pseudomonas eorneal ulcer, the right eye of 
a 64-year-old woman was enucleated 14 
years ago. She received her ocular prosthe- 
sis a few months after enucleation and has 
had no complaints related to its wear since 
that time. Examination of her right upper 
lid during a recent reutine visit showed 


giant papillary hypertrophy of the right 
upper tarsal conjunctiva. Her aphakic left 
eye has a secondary membrane with a good 
opening, and also glaucoma, for which a 
solution of 2% pilocarpine hydrochloride 
drops, four times daily, has been pre- 
scribed. 

CASE 7.— À standard nut-and-belt kerato- 
prosthesis was placed five years ago in the 
right eye of an 81-year-old woman, after 
two earlier keratoplasties had been unsuc- 
cessful for treating her aphakic bullous 
keratopathy. Approximately one rear after 
the insertion of the prosthesis, mucus 
began to accumulate on the implant. Anti- 
biotic drops and mild irrigating solutions 
were prescribed. resulting in moderate 
improvement, but some mucus debris 
persistently adhered to the prosthesis. 
Examination of her right upper lid showed 
the presence of numerous giant papillae 
(Fig 3). She had bullous keratopathy in her 
left eye and examination of her left lids 
also showed the presence of a few papil- 
lae. 


PATHOLOGIC FINDINGS 
A small piece of tarsal conjunctiva 
was excised from the midtarsal region 
of the left upper lid of patient 1. The 
tissue was fixed in a 3.5% glutaralde- 








Fig 4.—Conjunctival epithelium (EPI) cov- 
ering papilla is flattened and no goblet 
cells are present. In substantia propria, 
there are many mononuclear inflammatory 
cells, including plasma cells (P) and mast 
cells (M) with cytoplasmic granules. Invag- 
ination (INV) of surface epithelium devoid 
of goblet cells shows compressed, slit-like 
lumen (L) (methylene blue, x 240). 
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mucosubstance (arrows). Apical microv Ili (mv) extend into compressed lumen. Scale 
represents 1u (X 14,600). 
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Fig 6.—Basophil (B) within epithelium displays early degranulation (arrows). Adjacent 
keratinocyte (K) contains normal-appearing tonofilaments (tf), but basal cell (BC) is 
nonspecifically flattened. Basement membrane is indicated by bm; stroma, ST. Scale 
represents 1u ( X 14,600). 


fixation in a 1% osmium tetroxide 
solution and dehydration through a 
series of graded alcohols, the tissue 
was embedded in an epoxy resin 
(Durcupan ACM). Thick sections 
(1 u) that were stained with Giem- 
sa were prepared for  orienta- 
tion. 

The epithelium covering the papilla 
was not acanthotic or keratinized, but 
it did send finger-like projections into 
the substantia propria, which was 
hypercellular due to the presence of 
increased numbers of stromal fibro- 
blasts and inflammatory cells (Fig 4). 
By electron microscopy, the surface 
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epithelium displayed minor nonspe- 
cific alterations. There was flattening 
of the basal cells, an increase in the 
cytoplasmic density of the basal and 
suprabasilar cells, and widening of the 
intercellular spaces. The epithelium 
that invaginated into the stroma had 
a cleft-like cavity and contained a 
markedly increased number of dis- 
persed mucus granules* in nongoblet 
keratinocytes (Fig 5). The goblet cells 
were very sparse. Neutrophils and 
basophils were scattered within the 
epithelium at all levels (Fig 6). 
Numerous lymphocytes and plasma 
cells were seen in the stroma. The 
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most striking feature was the consid- 
erable number of basophils and mast 
cells in various stages of degranula- 
tion (Fig 7). The mast cell inclusions 
were finely granular or filamentous; 
we did not see any cells with lamellar 
inclusions. Some cells with a single 
rounded nucleus and large granules 
(about 0.7 u in diameter) were thought 
to be mast cells (Fig 7). The remainder 
of the stroma exhibited unaltered 
capillaries, some of which were fenes- 
trated, increased numbers of collagen 
fibrils, more fibroblasts than normal, 
and a dispersion of neutrophils and 
histiocytes. No eosinophils, epithelioid 
cells, or multinucleated giant cells 
were found. 


COMMENT 


In our seven patients, giant papillae 
were present in all zones of the tarsal 
plate of the upper lid, as described by 
Allansmith et al' The papillae had 
blood vessels in the center and at the 
edge. Some papillae had white centers 
that were similar to those that Allan- 
smith et al' noted. Fluorescein stain- 
ing of the tips of the papillae was not 
constant, but mucus was generally 
present between the papillae. 

The shortest interval for the devel- 
opment of the papillae among those 
patients wearing an ocular prosthesis 
was four years, while the patient who 
wore the cosmetic shell had done so for 
at least seven years. However, this 
patient had worn her shell only once or 
twice during the past two years 
because of discomfort. Despite mini- 
mal and intermittent use of the shell, 
giant papillae still persisted in her 
upper tarsal conjunctiva. This feature 
is in contrast to the experience of 
Allansmith et al' who noted, among 
wearers of hard and soft contact 
lenses, that the giant papillae retained 
their shape for several weeks after 
cessation of contact lens wear, but 
then their appearance gradually al- 
tered toward flattened disks that 
were about 1 mm in diameter. Our 
case histories indicate that papillary 
changes secondary to prostheses wear 
do not subside within a short time. 

An increased mucus production has 
been noted by us in some keratopros- 
thesis wearers. This mucus can be 
tenacious enough to stick to the opti- 
cal portior of the keratoprosthesis and 
cause a diminution of vision. Patient 7 
had giant papillary changes in her 
upper lid that were probably 
responsible for this mucus production. 
Some of the patients, on the other 
hand, had no complaints or discom- 
fort related to prosthesis wear. 
Papillary changes, impressive as they 
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Fig 7.—Mast cell (M) in stroma contains large granules (g), many of which exhibit early 
degranulation (arrows). Collagen fibrils (C) are present in substantia propria. Scale represents 
1u ( X 15,400). 


may be on clinical examination, do not 
necessariy »roduce symptoms. The 
active orsymptom-producing papillae 
may possib’y be correlated with 
hyperemia end absorption of fluo- 
rescein at their apices—the type that 
preponderated in the material of 
Allansmith et al' In many of our 
patients the papillae were not par- 
ticularly hyperemic and often did not 
stain with fluorescein; this type 
may correlate with clinical quies- 
cence. 

The ultrastructural findings sup- 
port our belief that the present cases 
extend the spectrum of disease as 
initially characterized by Allansmith 
and co-workers. The presence of 
basophils anc mast cells in the inflam- 
matory infilwrate clearly establishes 
this linkage, although we did not find 
any eosinophils in our specimen. An 
interesting discovery was that there 
were myriad mucus granules present 
in the nongoblet squamous cells of the 
epithelium,** while at the same time, 
the gobiet «ells themselves were 
virtually absent. The unusually tena- 
cious property of the mucus in this 
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syndrome may be the result ef a shift 
in the composition of the mucus from 
goblet-cell mucus to keratinoeytic mu- 
cus. Furthermore, the discomfort that 
many patients experience could be the 
consequence of the suboptimal func- 
tional properties of this altered muco- 
substance. 

The exact mechanism by which the 
papillary changes in this syndrome 
occur remains unknown. From the 
results of cytologic studies of conjunc- 
tival biopsy specimens in these pa- 
tients, Allansmith et al’ proposed an 
immunologic cause. They hypothe- 
sized that the inciting factor may be 
an antigen that is deposited on the 
contact lenses, and not the lens mate- 
rial itself, since a new lens of the same 
composition often improved the giant 
papillary conjunctivitis. We find it 
hard not to aseribe some initiating 
role (ie, mechanical irritation, anti- 
gen) to the methyl methacrylate poly- 
mer that is found in hard and soft 
contact lenses, eosmetic shells, ocular 
prostheses, and keratoprostheses. In 
this expanded syndrome, the presence 
of mast cells and basophils in the 


infiltrate certainly speaks for an 
immunologic event (a localized chronic 
“urticaria equivalent”), but wheth- 
er methyl-methacrylate-related anti- 
gens or immunogenic accretions on 
the prostheses are responsible for the 
reaction can be determined only by 
further investigations. 


This investigation was supported in part by 
Public Health Service research grants EY 01977 
and EY 02641, and by a grant from the Zelda 
Radow Weintraub Foundation Inc, New York. 
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* In 1966, Kenny described two pa- 


tients with an unusual congenital syn- 
drome including dwarfism, thickened long 
bone cortex, transient hypocalcemia, and 
normal intelligence. These and other 
patients previously were incorrectly de- 
scribed as “myopic.” Ocular findings in 
four subjects ranged from uncomplicated 
nanophthalmos with hyperopia to extreme 
pseudopapilledema, vascular tortuosity, 
and macular crowding. Postmortem find- 
ings from one patient showed calcium 
deposits demonstrable only by special 
histochemical stains that were distributed 
uniquely in the cornea. This distribution 
differed greatly from the pattern seen in 
band keratopathy. Retinal calcification 
was also an unusual feature. Because one 
patient exhibited a pseudodoubling of the 
optic papilla, the liter. ture was reviewed. 
We conclude that no convincing case of 
true doubling of the optic nerve has been 
described. Ophthalmologists should be 
alert for undiagnosed electrolyte abnor- 
malities, especially hypocalcemia, in pa- 
tients with Kenny's syndrome. 
(Arch Ophthalmol 97:896-900, 1979) 
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I 1966, Kenny and Linarelli de- 

scribed an unusual congenital syn- 
drome.' A mother and son exhibited 
the following characteristics: low 
birth weight, dwarfism, delayed clo- 
sure of the anterior fontanel, uniquely 
thickened long bone cortex with 
stenotic medullary cavities,’ transient 
hypocalcemia with hyperphosphate- 
mia leading to tetany, and normal 
mentation. To our knowledge, only 
two additional reports of this syn- 
drome have appeared" since this orig- 
inal description. The ophthalmic ex- 
amination in all cases has been incom- 
plete. The reported incidence of “my- 
opia" is erroneous, and actually refers 
to hypermetropia. This article de- 
scribes the ocular findings in four 
patients with Kenny's syndrome, in- 
cluding histologic examination results 
from one case. 


REPORT OF CASES* 


Case 1.—The patient was born of normal 
parents and exhibited slow growth after an 
uneventful delivery. She was first admit- 
ted to the hospital at age 9 months with 
fever, tetany, dwarfism, and retarded bone 
age. A diagnosis of hypoparathyroidism 
was made and vitamin D therapy insti- 
tuted. Multiple admissions because of fever 
and convulsions followed, usually accom- 
panied by upper respiratory disease. Hypo- 
calcemia and hyperphosphatemia were 
documented repeatedly. Sporadic electro- 
lyte abnormalities such as hypernatremia 


*All four of the patients reported here were 
seen by Frederic M. Kenny, MD, who confirmed 
the diagnosis. 


and marginally low potassium levels also 
were noted. Hearing and dentition were 
abnormal. Intelligence and test results of 
pituitary function were normal. At age 10, 
height and bone age were both retarded. 
Skull roentgenograms showed bilateral 
temporal lobe calcifications. X-ray films of 
the long bones disclosed internal cortical 
thickening and stenotic medullary cavi- 
ties. 

Physically, the patient appeared minia- 
ture with a prominent forehead, microph- 
thalmos, and micrognathia (Fig 1). Height 
was 102 cm. The sternum was slightly 
bowed anteriorly. 

At age 3 she was seen because of a large 
right esotropia. The left eye was patched 
for several months, but there was no 
change in fixation preference. A bimedial 
recession was performed with only partial 
cosmetic improvement, and the following 
year a recess-resect procedure was done on 
the right eye. During surgery, the choroid 
was exposed beneath the lateral rectus 
insertion when this muscle was severed 
from the globe. Postoperatively, the media 
in the right eye were cloudy and a vitreous 
hemorrhage was diagnosed. Two months 
later both fundi were visualized. The right 
disc was blurred and the macular area of 
each eye was described as gray. At age 5, 
vision was recorded as counting fingers at 
122 em in the right eye and 20/200 in the 
left eye. The retina of the right eye was 
elevated and gray inferotemporally. 

The patient was not seen again until she 
was 9. Vision in the right eye was hand 
motion due to a dense cataract. An early 
band keratopathy was noted. Shortly 
thereafter, an acute glaucoma developed in 
the right eye with a flat anterior chamber. 
A posterior sclerotomy and lens aspiration 
were performed. 

We first examined the patient at age 12. 
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Her best corrected vision was 20/800 in the 
right eye anc 20/200 in the left eye. The 
refractive error in the left eye was + 24.00 
diopters. The fundus of the right eye was 
obscured >y a membrane secondary to the 
lens extraction. Corneas measured 8 mm in 
diameter and exhibited band keratopathy, 
greater om the right. The left fundus was 
filled with multiple, dilated, tortuous 
vessels. T'he-entire retina appeared swollen 
and abrormai, especially in the region 
about the optic nerve. The vascular pattern 
combined with these highlights presented 
the deceptive picture of an accessory optic 
nerve head (Fig 2). 

Photographs, however, disclosed a single 
elevated «ptic nerve head with tortuous, 
redundan: retinal circulation simulating 
an accessery aptic disc above. The retinal 
pigment epithelium was prominent in the 
posterior pole with pigment clumping in 
the parafoveal region. Fluorescein angiog- 
raphy corirmed a single retinal circula- 
tion (Fig 3). Dye transit demonstrated 





Fig 1.—Fac a! appearance of a 13-year-old 
girl, characteristic of Kenny's syndrome 
(case 1). 





Fig 4.—Left eye: B-scan ultrasonogram 
demonstrates  microphthalmos, globe 
measuring 73 mm anteroposteriorly. Optic 
nerve patter (large arrow) is slightly larg- 
er than e»pected for eye this size. 
Distance btstween range lines (small 
arrows) is 19 mm (case 1). 
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dilated tortuous arterial and venous sys- 
tems. Perivascular hyperflusrescence 
proved to be tortuous vessels view2d end on 
and out of focus. As the study progressed 
there was no increase in perivaseular fluo- 
rescence to imply leakage or loss cf compe- 
tence of the retiral vasculature. The retina 
appeared crowded, as if confired to a 
smaller than normal space. The fovea was 
surrounded by a eapillary free zone smaller 
than expected, an estimated 250 u rather 
than 500 u. There was no late hyperfluores- 
cence or dye leakage. 

B-scan ultrasonography showed a single 
nerve pattern and a globe 13 mm m length 
(Fig 4). The nerve pattern appeared slight- 
ly enlarged relative to the size of tae globe. 
Roentgenograms of the optic foramina 
were unremarkable. 

Case 2.—The mother and son originally 
described by Kenny in 1966 recently were 
examined. Their systemic findings are 
detailed in that report. The 13-year-old boy 
had a facial appearance similar to the first 





Fig 2.—Left eye: retinal vessels are 
tortuous and dilated; disc is blurred and 
elevated. Confluence of vessels combined 
with unusual retinal highlights simulates 
"accessory disc” superotemporal to nerve 
head. Macular area is deeply pigmented 
and poorly definec (case 1). 


Fig 5.—Characteristic facial appearance of 
a 13-year-old boy with Kenny's syndrome 
(case 2). 


patient (Fig 5). He was 135 em tall. Best 
corrected vision was 20/30 in each eye with 
a +9.25 sphere in the right eye and a +9.75 
sphere in the left eye. Corneas measured 9 
mm in diameter. Optic discs appeared 
slightly elevated with blurred margins and 
tortuous retinal vessels (Fig 6). Findings 
from the remainder of the ocular examina- 
tion were normal. 

CasE 3.—The 50-year-old mother of 
patient 2 was alse examined. She had a 
history of mild diabetes and was under 117 
em in height. Vision was 20/25 with a 
+5.75, +1.75 x 139? tn the right eye and 
20/40 with a +6.50, + 1.25 x 60° in the left 
eye. Corneas measured 10 mm in diameter. 
The fundi were unremarkable. 

CASE 4.— The patient enjoyed good health 
until age 5, at which time he experienced 
an episode of tetany that was treated 
successfully with orally administered cal- 
cium. Subsequently, he was begun on vi- 
tamin D therapy. At age 8, growth re- 
tardation was apparent. Extensive clinical 





Fig 3.—Left eye: fluorescein angiogram, 
arterial phase. Single tortuous vascular 
system is present. There was no leakage 
of fluorescein in later photographs (case 


1). 





Fig 6.—Left eye: disc is slightly elevated 
and vasculature moderately tortuous 
(case 2). 
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Fig 7.—Basal ganglia contains numerous irregular calcium depos- Fig 8.—Optic disc is elevated, lacks physiologic cup, but is not 
its and mineralized thick-walled vessel (hematoxylin-eosin, origi- edematous. Scleral aperture is slightly narrow (hematoxylin- 
nal magnification X 60). eosin, original magnification x 35). 





Fig 9.—Low-power view of central cornea. Superficial stroma is TN SAIS LITER A. doe A ta 
uninvolved while deeper stroma, which is darker staining, sevi rar iia pec casi? ead 
contains abundant calcium (Von Kossa, original magnification i e SA *. ; E WARS A 


x 35). ^. 
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Fig 10.—Termination of corneal calcification zone. Black-staining 
keratocytic nuclei are heavily calcified and abundant fine gran- 
ules of calcium are present in collagen lamellae. In contrast, 
uninvolved upper left portion of field contains pale-staining 
keratocytic nuclei and no calcium deposits in collagen (Von 
Kossa, original magnification X 350). 





Fig 11.—Periphery of zone of corneal calcification shows abrupt, 
curved termination. In this area, mineralization involves superfi- 
cial stroma but Bowman's layer is spared throughout its length 
(Von Kossa, original magnification X 60). 






Fig 12.—Peripheral retina shows heavy calcium impregnation € 
(black) of cytoplasm of Müller cells beneath internal limiting ` 
membgane (small arrows). Darker-staining nuclei of ganglion cells TE 
(large arrows) and many nuclei in bipolar cell layer also contain "^t e; 
calcium (Von Kossa, original magnification X 350). | eT i Yam 
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testing diselesed undetectable levels of 
parathyreid hormone in the presence of 
serum hypecaleemia and hyperphospha- 
temia. X-ray films showed internal cortical 
thickening of the long bones with medulla- 
ry stenosis. 

The only ophthalmic record available 
indicated a vision of 20/40 in each eye, 
achievec with a correction of +9.00, 
* 2.00 x 30° in the right eye and - 11.00, 
+1.50 x 90* in the left eye. The fundi 
were noted tc show "pseudoneuritis" with 
tortuous vessels. 

At age !9 he had a respiratory and 
cardiac arrest during an upper respiratory 
illness. ^t the time of his death, blood 
chemistry values were sodium, 123 mEq/L; 
potassium, 2.6 mEq/L; chloride, 85 mEq/L; 
carbon Cioxide, 22 mM/L; and calcium, 6.9 
mEq/L. 

At autepsy. all organs were small, con- 
sistent with @warfism. Extraocular abnor- 
malities were limited to the bones, brain, 
and a total absence of any parathyroid 
tissue. The banes showed internal cortical 
thickening with medullary stenosis. The 
calvarium was thin and the anterior fonta- 
nel was owen. Brain abnormalities included 
brachycephaly and a partial Arnold-Chiari 
malformation with congenital tonsillar 
herniation. There was considerable calcifi- 
cation of the basal ganglia. Caleospherites 
and psammor:ia-like bodies were found in 
this region, and many capillaries contained 
calcific deposits (Fig 7). Multiple hemi- 
spheric gyral abnormalities were present. 
The cerebellum showed bilateral calcifica- 
tion of the dentate nuclei, gliosis, and 
shrinkage of the folia. 

The enucleated eyes were fixed in phos- 
phate-buffere« 10% formaldehyde solution. 
Both were nanophthalmic, the right mea- 
suring 175 x 17.5 x 16.5 mm and the left 
17 x 17x 16.5 mm. The clear corneas 
measurec 9$5.x 8.5 mm. On cut section, 
both cormeas were of slightly increased 
thickness measuring 1 mm peripherally 
and 0.7 mm centrally. No intraocular 
abnormslities-were noted on gross exami- 
nation. Microscopically, hematoxylin- 
eosin-stained sections showed elevated 
optie dises associated with slightly narrow 
scleral apertures (Fig 8). The discs 
appeared swollen with lateral displacement 
of the per-papillary retina due to a bulging 
of the edge of the disc tissue usually seen in 
papilledema. Capillaries were slightly in- 
creased in this lateral bulge. The left disc 
contained several small calcified drusen- 
like bodies within the nerve fiber bundles 
anterior to the fibrous portion of the lami- 
na cribresa. 

Histochemical stains (Von Kossa and 
Dahl’s medification of the alizarin red) for 
the demonstration of the calcium were 
performed or sections of both eyes. In 
contrast to the hematoxylin-eosin sections, 
where n» calcification was detectable, the 
histochensical stains for calcium indicated 
prominent amounts within the cornea. The 
corneal epithelium contained abundant 
calcium withim both the nuclei and cyto- 
plasm. This was not present in all cells, but 
was heaviest in those of the basal layer. 
Bowmar'- layer was spared. The stromas 
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of both corneas showed a peculiar distribu- 
tion pattern of calcium. The central stroma 
showed no detectable deposits within its 
superficial one quarter. The deeper stromal 
layers, however, disclosed prominent cal- 
cification that was most pronounced 
throughout the central midstroma (Fig 9). 
This consisted of heavy calcificatien within 
keratocytic nuclei with numerous fine 
deposits within the collagen lamellae of 
this region (Fig 10). The central zone of 
calcification terminated rather abruptly in 
a curved, arc-shaped edge, which at this 
point approached Bowman’s layer (Fig 11). 
The peripheral stroma failed to show 
detectable calcium deposition. Alcian blue 
stains showed excessive amounts of muco- 
polysaccharides in keratocytes, which con- 
tained abundant calcific deposits. This 
correlated well with the calcium histochem- 
ical stains in that abundant mueopolysac- 
charides were present only in the zone of 
pronounced calcification. Descemet’s mem- 
brane was spared throughout its length. 
Heavy deposits cf calcium were present in 
the corneal endothelium, while less numer- 
ous granules were seen within the endothe- 
lial cells lining the trabecular meshwork 
beams. By these histochemical methods, 
only trace amounts of calcium were noted 
in the lens nucleus and anterior vitreous. 
Calcium was demonstrable in the iris and 
ciliary epithelium. Rather heavy deposition 
of calcium was present within the inner 
one half of the preequatorial retina. The 
heaviest concentrations were present in 
the cytoplasm of Müller cells near the 
internal limiting membrane and in the 
ganglion cell nuclei (Fig 12) Lesser 
amounts were seen in the nerve fiber layer 
and the nuclei of scattered cells in the inner 
portion of the bipolar cell layer. Only rare 
endothelial cells of a few retinal vessels 
contained calcium. No calcium was de- 
tected within the outer retina. Small 
amounts were present in occasional astro- 
cytes on the dise surface and except for the 
calcified drusen-like bodies noted in the 
hematoxylin-eosin sections, none was seen 
in the dise substance or attached optic 
nerves. 


COMMENT | 


There is a related spectrum of 
ocular findings in the above cases. 
Patient 3 had moderate nanophthal- 
mos and hyperopia, but otherwise 
normal eyes. Patients 2 and 4 exhib- 
ited high hyperopia, nanophthalmos 
with pseudopapilledema, and retinal 
vascular tortuosity. Patient 1 demon- 
strated severe microphthalmes of 13 
mm with extreme pseudopapilledema 
and macular crowding. Although nan- 
ophthalmic eyes may be predisposed 
to angle closure glaucoma,’ the only 
such case was seen in an eye in which 
a mature cataract developed. The 
anterior chamber angles examined 
histologically in case 4 appeared small, 
but normally open. These eyes were 17 
mm in diameter. 


A congenitally full dise, elevated 
with blurred margins and tortuous 
vessels, was seen in three patients and 
histologically confirmed in one case. 
This type of nerve head is common in 
hyperopic eyes, although extreme hy- 
peropia and microphthalmos may ex- 
ist with refatively normal-appearing 
dises.^ Optic nerve head sections in 
case 4 showed pseudopapilledema re- 
sulting from a crowding or compres- 
sion of the glial and nervous tissue in 
the region of the d$sc. Presumably a 
small scleral canal must accommodate 
a normal number of axons and 
supporting elements. 

It is also possible that a small scleral 
aperture could eompromise the flow 
of axoplasm. Altered axoplasmic flow 
may be a factor in the production of 
optic dise drusen. The small focal 
drusen present in case 4 are certainly 
consistent with this hypothesis. If 
indeed a small scleral canal causes a 
holdup of axoplasmic flow, which in 
turn results in swelling of the nerve 
fibers anterior to the lamina cribrosa, 
there may be an element of true disc 
swelling present. Perhaps some cases 
regarded in the past as pseudopapil- 
ledema are in fact a very low-grade 
papilledema secondary to local ana- 
tomie factors. Similar cases in chil- 
dren have been termed "buried drus- 
en." It may be that early in life there 
is mild disc swelling that later results 
in drusen deposition. 

The fundus picture in ease 1 is an 
example of extreme pseudopapillede- 
ma. Convergence of tortuous vessels 
combined with light reflexes from the 
unusual retinal topography produce 
the deceptive picture of a doubling of 
the optic nerve head (Fig 1). Fluores- 
cein angiography shows a single 
extremely hypervascular retinal circu- 
lation with reduplications simulating 
a "double papilla." There is pigment 
epithelial clumping in the macula and 
a crowded appearance of the posterior 
retinal circulation. Many macular ab- 
normalities have, been described in 
microphthalmic and nanophthalmic 
eyes.**"* [t is possible that some of 
these macular conditions are due to 
crowding of the retinal elements into 
a small scleral shell. Folds in the reti- 
na have been seen in small eyes, 
presumably on this basis. 

Case 1 represents an example of 
pseudodoubling of the optie nerve. A 
number of artides report duplicated 
or doubled optic dises and nerves.: 
Analysis of these studies shows not 
one convincingly documented case. 
Duke-Elder's vclume on cengenital 
abnormalities" simply quotes the 
literature on the subject, devoting a 
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section to double optic nerves without 
questioning the entity. We believe 
that true duplieation of the optie 
nerve head does not exist. 

Abnormal caleium metabolism is a 
prominent feature of Kenny's syn- 
drome. The exact nature of these 


abnormalities has not been deter- 
mined, but several features have 
emerged. Bouts of hypocalcemia are 
easily triggered by minor systemic 
insults and respond to calcium and 
vitamin D therapy. At the present 
time, the relationship of this therapy 
to tissue calcium deposition is un- 
known. 

Patient 4 is the only known patient 
with Kenny’s syndrome to be studied 
at autopsy. There was a total absence 
of parathyroid tissue despite an 
extensive search of the soft tissues of 
the neck, including histological step 
sectioning. All long bones sampled 
disclosed considerable cortical thick- 
ening and severe medullary stenosis. 
Numerous CNS calcifications were 
present within the basal ganglia and 
dentate nuclei, and focal mineraliza- 
tion was seen in the white matter of 
the cerebral hemispheres and cerebel- 
lar folia. 

The ocular manifestations of these 
calcium abnormalities are of interest. 
Patient 1 exhibited bilateral band 
keratopathy. Patient 4 showed an 
unusual pattern of corneal calcifica- 
tion that was not visualized on clinical 
examination or in the routine hema- 
toxylin-eosin sections, but was detect- 
able only with the aid of special histo- 
chemical stains for calcium. In band 
keratopathy occurring in patients 
with no abnormalities of blood cal- 
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eium, the deposition of calcium is 
confined to heavy infiltration of Bow- 
man’s layer. In sharp contrast, Bow- 
man’s layer was not involved in this 
case, but deposits were seen within 
the basal cells of the corneal epithe- 
lium, the central, mid-, and deep stro- 
ma, and the endothelial cells. These 
findings are similar in some respects 
to the unusual corneal calcification 
reported by Berkow et al” in a patient 
with secondary hyperparathyroidism. 
In both, the heaviest concentration of 
calcium is present within the nuclei of 
epithelial cells and keratocytes. The 
current case. differs in the peculiar 
zonal distribution and the much 
greater amounts of calcium visible 
within the stromal collagen lamellae. 
The abundant mucopolysaccharide 
deposition in the areas of heavy 
calcium precipitation is in agreement 
with previous reports? that have 
noted this association in areas of 
metastatic calcification in various 
sites of the body. While the pathogen- 
esis of mineralization is not well 
understood, it appears that acid 
mucopolysaccharides serve as a neces- 
sary matrix during the process of 
calcification. The retinal calcification, 
which was detectable only by special 
histochemical stains, appears to be 
unique and was not noted in the case 
reported by Berkow et al.^ We have 
no explanation for its heavy concen- 
tration within the inner retina, partic- 
ularly within the cytoplasm of Miiller 
cells and the nuclei of ganglion cells. 
While calcium was present in the 
vascularized portion of the retina, it is 
of interest to note that retinal vessels 
were practically devoid of detectable 
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Kenny's Syndrome—Boynton et al 


è Of 15 patients with monocular limita- 
tion of elevation, six had no deviation in 
primary gaze while the remaining nine 
had hypotropia of the involved eye. 
Twelve c* 15 patients had restriction to 
upgaze on forced duction testing. Eleven 
of these 12 had normal upward saccadic 
velocity, whica suggested normal elevator 
function. Four patients had reduced 
saccadic velecity, which indicated true 
elevator weakness. Superior rectus mus- 
cle paresis alone could account for 
limited elevation and would reduce up- 
ward saccadic speed. Patients with a 
diagnosis of ' double elevator palsy" only 
infrequenily (about one quarter of cases) 
have palsy of an elevator muscle and may 
have only a single elevator palsy. The 
identification of a true elevator weakness 
is most important in planning manage- 
ment. 

(Arch Ophthalmol 97:901-903, 1979) 


"D ouble elevator palsy" suggests 
that beth elevator muscles (the 
superior rectus and inferior oblique 
muscles) of cne eye are weak with a 
resultant inability or reduced ability 
to elevate the eye and a hypotropia. 
Most ophthalmologists use the term to 
describe dimmished ocular elevation 
present in all fields of gaze. 
A limitation of eye movement may 
be due te inmervational causes (su- 
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pranuclear, nuclear, or infranuclear 
abnormality), mechanical, restrictive 
causes in the orbit, or a combination of 
factors. Examples of restriction that 
could eause diminished elevation in- 
clude orbital floor fracture with tissue 
entrapment, endocrine myopathy, and 
a congenital short, tight inferior 
rectus muscle. Therefore, seme pa- 
tients with double elevator palsy may 
not have any weakness of an elevator 
muscle. 

As the correct surgical treatment of 
these problems depends on the pre- 
sence of restriction and/or extraocu- 
lar muscle weakness, it is most impor- 
tant to establish preoperatively the 
cause for limited upgaze. 

Saccadic velocity studies can identi- 
fy a paretic or paralytic rectus muscle 
as the cause for limited motility.’ 
Fifteen patients who had diminished 
ability to elevate one eye werestudied 
to determine the frequency ef true 
elevator muscle weakness. This group 
of unselected patients had monocular 
limitation of elevation not caused by 
orbital floor trauma. . 


SUBJECTS AND METHODS 


The study group comprised 15 patients 
with limited elevation in one eve. This 
limitation varied from mild limitation of 
upgaze to absence of elevation above the 
horizontal plane. Nine patients had a hypo- 
tropia of the involved eye when fixing in 
primary position (range, 14 to 35 prism 
diopters of hypotropia), while six patients 
had fusion in the primary position and only 
demonstrated hypotropia in upgaze. Tomo- 
grams of the orbital floor showed no 
evidence of fracture in any c? these 
patients. 

Vertical saccadic velocity measurements 
were made by means of electro-oeulogra- 
phy. Saccades were generated by veluntary 
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Double Elevator Palsy 


movements between primary gaze and 20? 
down. The measured eye was used for 
fixation. Movements were recorded via 
miniature skin electrodes placed centrally 
on the lower eyelid and brow and an indif- 
ferent electrode placed temporal to the 
lateral canthus. 

A dynograph with modified rectilinear 


ink writers, dynograph amplifier, pream- 


plifier, direct nystagmus coupler, and 
nystagmus velocity coupler were used for 
electro-oculographic recordings. The eye 
position channel had a band width of 0 to 10 
Hz. The gain was 0.6 mV/cm. The velocity 
channel had a band width of 2.2 to 10 Hz 
with a gain of 5 „V/cm. 

The active force generation test was 
performed on three patients. 


RESULTS 


Six patients had no vertical devia- 
tion in the primary position and 
upgaze limitatior ranging from mild 
to moderate. The forced duction test 
revealed restriction consistent with 
the limited elevation. Upward sac- 
cades averaged 257?/s, while down- 
gaze saccades averaged 223? /s (Fig 1). 
These average saccadic velocities and 
small differences between upward 
and downward speeds are within the 
limits of normal in our eye movement 
laboratory. 

Nine patients had a vertical devia- 
tion in the primary position (Fig 2), 
which ranged between 14 and 35 
prism diopters of hypotropia. Five of 
these patients had ne marked differ- 
ences in their vertical saccadic veloci- 


ties. Upward saccades averaged 
228°/s, and downward  saccades 
215°/s. The forced duction test 


showed limitation of movement in all 
five patients. E 

The remaining four patients in this 
group had definite reduction in their 
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Fig 1.—Electro-oculographic study of ver- 
tical saccades in patient with mechanical 
restriction of elevation in left eye. There 
was no vertical deviation in primary posi- 
tion. Upper channel is eye position and 
lower channel is velocity. Upward and 
downward saccades are rapid and sharp. 


upward saccadic speed. Upward sac- 
cades averaged 151?/s, while down- 
ward saccades averaged 275°/s (Fig 
3). The forced duction test showed 
freedom of movement in three of 
these four patients. This test revealed 
mild to moderate restriction in the 
fourth patient, but less than would 
explain the limitation of elevation. 

The active force generation test 
was performed in three patients. The 
first had 25 prism diopters of hypotro- 
pia, marked limitation of elevation, 
restricted movement on the forced 
duction test, and normal upward 
saccadic velocity. The active force 
generated upward was 75 g (normal). 
The second patient had 30 prism 
diopters of hypotropia, moderate to 
marked limitation -of elevation, no 
restriction to forced ductions, and 
slowed upward saccades (100? /s). The 
active force generated was 20 g (low). 
The third patient had 15 prism diop- 
ters of hypotropia and moderate limi- 
tation of elevation. Upward and 
downward saccades were about equal 
in velocity and slightly subnormal. 
Some restricted elevation was encoun- 
tered on forced duction. Both upward 
(35 g) and downward (25 g) active 
forces were low. 


COMMENT 


The five patients who had monocu- 
lar limitation of elevation without 
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Fig 2.—Patient with monocular limitation of 
elevation (top) and hypotropia in primary 
gaze (bottom). 


hypotropia in the primary position all 
had a positive forced duction test and 
normal upward saccadic velocity. This 
indicated normal superior rectus mus- 
cle function. These patients all had a 
mechanical eause to explain limited 
elevation, not double elevator palsy. 
There was no evidence of elevator 
palsy. 

In five patients with hypotropia in 
the primary position, unilateral limi- 
tation of upgaze, and a positive forced 
duction test, vertical saccades were 
also normal. Again, there was no 
evidence to support the diagnosis of 
an elevator palsy. 

Upward saccadic velocity was re- 
duced in four patients with monocular 
limitation of elevation and hypotropia 
in primary gaze. The forced duction 
test showed no limitation of move- 
ment in three cases, indicating weak- 
ness of an elevator muscle. In one 


patient, a restriction on forced duction. 


testing suggested both mechanical 
and innervational causes of limited 
elevation. 

The findings of the active force 
generation test performed on three 
patients were consistent with the 
saccadic velocity results. 

Of the patients who had monocular 
limitations of elevation (which are 
frequently diagnosed as double eleva- 
tor palsies), 73% had no evidence of 
elevator weakness. 

W. Scott and Jackson’ reported a 
high incidence of inferior restriction 
in double elevator palsies. They noted 
an accentuated lower lid fold on the 
hypotropic side in patients with infe- 
rior restriction. This folc became more 
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Fig 3.—Electro-oculographic study of ver- 
tical saccades in patient with weakness of 
elevator muscle in right eye. There was 
limited elevation of right eye and 30 prism 
diopters of right hypotropia in primary 
gaze. Upward saccades are slow, while 
downward saccades are normaily rapid. 


prominent with attempted upgaze. 
Our data of frequent inferior restric- 
tions agree with that of Scott and 
Jackson. 

Scott and Jackson‘ further specu- 
lated that inferior rectus muscle 
contracture in their patients was a 
secondary rather than a primary 
phenomenon. Four of the patients 
described in the present study with 
inferior restriction, hypotropia, and 
normal upward saccades were oper- 
ated on. Postoperatively, three of 
these four had full upgaze. The fourth 
patient had continued upward gaze 
limitation and also continued to have 
restricted movement on the forced 
traction test. The finding of normal 
elevator function in a majority of our 
patients would suggest a primary 
inferior muscle restriction rather than 
a secondary effect of prolonged hypo- 
tropia. MeNeer and Jampolsky* de- 
scribed an anomalous, additional in- 
ferior rectus muscle insertion as a 
primary cause of double elevator 
palsy. | 

Some controversy surrounds the 
cause of double elevator palsy with 
known elevator weakness. White* felt 
that the inferior oblique muscle was 
the more involved of the two elevators 
while Burian? commented that su- 
perior rectus weakness alone could 
cause elevator weakness. Both Ros- 
ner’ and Watson‘ believe that double 
elevator palsy is due to a third nerve 
nucleus lesion on the same side. 
Jampel and Fells’ believe that a lesion 
in the midbrain tectum or pretectum 
near the oculomotor nucleus or in the 
nucleus is likely to account for a mon- 
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ocular paresis of elevation. They also 
think that the superior rectus muscle 
is the main elevator of the eye. Thus, 
monocular paresis of elevation can be 
caused by a lesion affecting the 
central neural connections of the 
superior rectus muscle. 

Other irvestigations have been es- 
sentially in agreement with this posi- 
tion. Robmson's^ studies indicated 
that the superior rectus muscle was 
the major elevator in abduction. In 
adduct-on,the superior rectus was still 
mechanically strong and could raise 
the eye 14° by itself. A. B. Scotte" 
found that the effect on peak velocity 
and isometric force from oblique 
paralysis was minimal, but a quite 
markee reduction from vertical rectus 
paralysis resulted. These contribu- 
tions te force and velocity were simi- 
lar to the analysis of the percentage 
participation of oblique and rectus 
muscles to the amplitude of vertical 
movements. 

It is a common observation that 
shortly after an inferior oblique disin- 
sertion or myectomy, elevation of the 
operated eye remains essentially nor- 
mal. This would suggest that a normal 
superior reetus muscle ean provide full 
elevation ir the absence of a normally 
inserted inferior oblique muscle. 

Lennarsan and W. E. Scott" have 
shown that upward saccadic velocity is 
not altered by a large superior rectus 
muscle recession (6 to 8 mm). When 
infericr orbital restrictions limit up- 
gaze, 2 in blow-out fractures or 
endocrine ephthalmopathy, upward 
saccades are also of normal speed. 
However, if the superior rectus has 
been disinserted from the globe, verti- 
cal sacezdic-velocity will be noticeably 
diminished. * 

Only four of 15 patients in this 
series had reduced upward saccadic 
velocities. These patients were proba- 
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bly the only ones with a true palsy of 
an elevator muscle. Superior rectus 
weakness alone could result in monoc- 
ular limitation of elevation, with or 
without concomitant inferior oblique 
palsy. 

In treating double elevator palsy, 
Dunlap'* suggests that medial rectus- 
lateral rectus transposition superiorly 
should be reserved only for dysfunc- 
tions of neurogenic origin: dysfunc- 
tions on a mechanical basis will not be 
corrected with this technique. Knapp" 
found the results of this type of trans- 
position successful in 14 of 15 patients. 
Between 21 and 55 prism diopters of 
hypotropia were corrected in the 
primary position. 

The transposition procedure is not 
recommended in the presence of 
inferior restrictions. Therefore, it be- 
comes most important to perform 
forced duction testing to identify 
restrictions and saccadic velocity mea- 
surements or active force generation 
studies to assess superior rectus mus- 
cle function prior to surgery. 

Interestingly, all of the patients 
without hypotropia in primary gaze 
had inferior restrictions and no evi- 
dence of an elevator palsy (normal 
upward saccades). In patients with 
hypotropia in primary gaze and mon- 
ocular limitation of elevation, about 
half demonstrated elevator palsy. This 
suggests that a patient with monocu- 
lar limitation of elevation and no 
deviation in primary gaze is unlikely 
to have weakness of an elevator 
muscle. Patients with both monocular 
limitation of elevation and hypotropia 
in the primary position have about a 
9076 chance of having paresis of an 
elevator muscle. 


This investigation was supported in part by 
grant EY 01186 from the National Eye Institute, 


National Institutes of Health, and the Smith- 
Kettlewell Eye Research Foundation. 
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Internal Ophthalmoplegia After 





Argon Laser Panretinal Photocoagulation 


Gerald D. Rogell, MD 


e Internal ophthalmoplegia was found 
in eight eyes of four patients with juvenile- 
onset diabetes. All eight eyes had 
received argon lases panretinal photoco- 
agulation (PRP) for proliferative diabetic 
retinopathy. Internal ophthalmoplegia 
was not found in any of the 14 eyes of 
seven patients with juvenile diabetes who 
had not had photocoagulation treatment. 
This group included one patient in whom 
internal ophthalmoplegia was present 
after treatment. Laser injury to the short 
ciliary nerves, as they course anteriorly on 
the inner surface of the sclera, is the 
probable cause of internal ophthalmople- 
gia in these patients. To my knowledge, 
this complication has not been reported 
previously, but it appears to be a common 
side effect of PRP. 

(Arch Ophthalmol 97:904-905, 1979) 


W hile photocoagulation has come to 
be accepted as the treatment of 
choice for proliferative diabetic reti- 
nopathy, a number of reports have 
described complications of treat- 
ment.** 

This report documents the develop- 
ment of internal ophthalmoplegia 
after argon laser panretinal photoco- 
agulation (PRP) in eight eyes of four 
young patients with juvenile-onset 
diabetes mellitus. To my knowledge, 
this is the first report of this complica- 
tion. 


SUBJECTS AND METHODS 


The study population consisted of all 
pre-presbyopie patients with juvenile- 
onset diabetes who received PRP treat- 
ment in my practice from July 1976 to 
April 1978. Studies that were performed on 
each eye included determination of best- 
corrected distance acuity, amplitude of 
accommodation by both the over-minus 
and push-up techniques, pupillary size and 
reactivity, slit-lamp biomicroscopy, indi- 
rect ophthalmoscopy, contact lens fundus 
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biomicroscopy, and tonometry. 

A group of volunteers with juvenile- 
onset diabetes was studied as a control 
group. Case 1 was studied both before and 
after PRP treatment. 

All photocoagulation treatments were 
done with the argon laser. The PRP treat- 
ments were done in two or more sittings 
that were scheduled a week or more apart. 
One milliliter of 2% mepivacaine (Carbo- 
caine) hydrochloride or 1% lidocaine (Xylo- 
caine) hydrochloride was given as a retro- 
bulbar injection prior to most treatment 
sessions. Treatment was applied according 
to the protocol of the Diabetic Retinopathy 
Study.” 


REPORT OF CASES 


Case 1.-A 28-year-old man had been 
diabetic for 15 years. In March 1978, he was 
found to have bilateral proliferative reti- 
nopathy and a small vitreous hemorrhage 
OD. Visual acuity was 20/25 OD and 20/15 
OS. Both pupils were 3 mm in diameter, 
round, and briskly reactive. Testing ampli- 
tudes of accommodation by the over-minus 











Duration of 
Diabetes, yr 






Patient/Age, yr* 


Treatment group 
1/28 





2/25 


3/28 


4/26 






Mean 27 


Control group 
1/28 


2/23 


3/29 


4/28 


5/23 


6/26 


7/30 


Mean 27 


Patient Data 


Accommodation, D? 


————á—X — € ————— 


Eye Over-minus Push 


technique failed to produce a definite and 
consistent endpoint in the right eye; in the 
left, the amplitude of accommodation was 
2.50 diopters. By the push-up technique, 
the amplitude of accommodation was 5 D 
in each eye. 

A PRP treatment was performed on 
each eye. The right eye received 1,395 laser 
burns in three sessions; the left received 
1,370 burns in two sessions. Retrobulbar 
anesthesia was given at each treatment 
session. 

In May 1978, corrected visual acuity was 
20/15 OU. The patient was experiencing 
difficulty in reading. The pupils measured 
5.0 mm OD and 5.5 mm OS; both were 
round and nonreactive. Amplitudes of 
accommodation by the over-minus tech- 
nique were 2.25 D OD and 1.25 D OS. By the 
push-up technique, amplitudes of 4 D OD 
and 2 D OS were obtained. 

CASE 2.—Proliferative retinopathy was 
diagnosed in both eyes of this 25-year-old 
man in February 1977; he had had diabetes 
mellitus since the age of 6 years. He was 
visually asymptomatic with corrected vis- 
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*Note that patient 1 of treatment group and control subject 1 are same individual who was studied 


before and after treatment. 
tin diopters. 
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Amplitude c* accommodation (in diop- 
ters), as determined by push-up tech- 
nique, in teected and untreated eyes. 


ual acuities o7 20/15 OD and 20/40 OS. The 
pupils were round, equal, and reactive. 

Argondase- PRP was done to the left eye 
in March 1977. Mepivacaine was used for 
retrobulbar anesthesia, and 975 laser burns 
were made- 

At the fst posttreatment visit, the 
patient volurceered that the left pupil had 
been larger tan the right since the treat- 
ment. Examiaation (April 1, 1977) showed 
the right pupil to measure 3 mm; it was 
round ari orskly reactive. The left pupil 
was 4 mm, sizrhtly irregular, and nonreac- 
tive. Correetel visual acuity was 20/20 OD 
and 20/30 05. Near acuity was J, OD 
without adc, while OS required +2.50 add 
to read J.. 

The right 2ye was treated with focal 
laser photoee:gulation in March and June 
1977; no ehanze in pupil size, reactivity, or 
amplitude əf accommodation resulted. A 
PRP was dene OD in August and October 
1977, with L426 laser applications. 

The patie then reported presbyopic 
symptoms. Cerrected visual acuity on Oct 
26, 1977, was again 20/20 OD and 20/30 OS. 
The right pupil was 4 mm in diameter, 
slightly irregular, and only minimally reac- 
tive; the lef: was 5 mm in diameter, slight- 
ly irregular. amd fixed. Each eye required 
+2.25 add t» read J, OD and J, OS. 
Amplitudes c^ accommodation were re- 
corded as 1.7» D OD and 1.25 D OS by the 
over-minus .e: hnique. These findings were 
still present as of June 1978. 


RESULTS 


Observaticns on eight treated eyes 
of four patients and data on control 
eyes are summarized in the Table. In 
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addition, amplitudes of aeeommoda- 
tion that were found in bech groups 
are presented in the Figure 

Every PRP-treated eye studied 
showed a substantial degree of inter- 
nal ophthalmoplegia. Pupil size in the 
study group averaged approximately 
1 mm larger than in the control group, 
pupils were almost uniformly non- 
reactive, and the amplitudeof accom- 
modation, by both methods of meas- 
urement, was approximately 3 D less 
than in the control group. 

No abnormality of extraocilar mus- 
cle function was observed in either 
treated or control eyes. The iris archi- 
tecture was normal in all ezses, with 
no evidence of direct laser injury to 
the iris. 


COMMENT 


The presence of internal ophthalmo- 
plegia in PRP-treated eyes is estab- 
lished by the data presen-ed. The 
causal role of photocoagulation is 
strongly suggested by comparison 
with the control group, and also by 
cases 1 and 2. 

The finding of internal opathalmo- 
plegia indicates damage either to the 
iris sphincter and ciliary muscle or to 
their parasympathetic innervation. 
Direct injury to the muscles can be 
ruled out, as can lesions of the para- 
sympathetic pathway proximal to the 
orbit. 

It is possible that the retrobulbar 
injection injured the ciliary ganglion, 
its roots, or the short ciliary nerves. 
This is unlikely, however, because 
several of the subjects had ret-obulbar 
injections for focal laser treatments 
prior to their PRP treatment: without 
the development of internal ophthal- 
moplegia. 

The parasympathetic moter fibers 
to the ciliary body and iris eater the 
globe at the posterior pole and course 
forward within the eye between the 
sclera and the choroid.’ Here, -hey are 
potentially subject to direct injury 
from photocoagulation. The choroid, 
which is 0.22 mm in thickness at the 
posterior pole, becomes much thinner 
anteriorly, and provides the anderly- 
ing nerves with less protection 
against heat generated at the level of 
the retinal pigment epithelium. In 
addition, some of the laser energy 
may pass through the pigment epithe- 
lium to be absorbed and cenverted 
into heat by hemoglobin in the choroid 
or melanin in the sclera. Obliteration 
of choriocapillaris and major choroidal 
vessels by photocoagulation of the 
posterior fundus has been clearly 
demonstrated’; to my  knewledge, 
there is no report in the literature on 


the histologic characteristics of laser 
photocoagulation in the equatorial or 
peripheral furdus. Unlike the long 
ciliary nerves, the short ciliary nerves 
are small, inconstant in location, and 
impossible for the treating ophthal- 
mologist to identify and avoid. 

It is therefore most likely that the 
numerous large-diameter laser burns 
placed in the equatorial and peripher- 
al retina in a PRP treatment cause 
permanent injury to the underlying 
parasympathetic merve fibers, there- 
by produeing internal ophthalmople- 
gia. Proof of this hypothesis must 
await suitable histopathologic studies. 
Some support is afforded by the clini- 
cal observation that laser treatment 
of some areas of the peripheral retina 
produces sharp. stabbing pain, while 
treatment of other portions of the 
peripheral retina, as well as the entire 
posterior fundus, is painless. It ap- 
pears reasonable to ascribe this pain 
to thermal stimulation of the sensory 
nerve fibers, which, like the parasym- 
pathetic motor fibers, run on the inner 
surface of the sclera just beneath the 
choroid. 

The present study suggests that 
internal ophthalmoplegia is a common 
complication of argon laser PRP 
treatment. This should not deter the 
physician from performing PRP 
treatment on any eye that requires it, 
but it probably deserves inclusion in 
the list of risks and side effects to be 
discussed with the patient before 
treatment. 


The author thanks the members of the Ameri- 
can Diabetes Association who volunteered to be 
studied as control subjects, the patients who 
submitted to tedious testing, and Sandra Curtin 
who typed the manuscript. 
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The Ocular Manifestations and Functional 


Effects of Occupational Argyrosis 


Alan P. Moss, MD; Alan Sugar, MD; Newell A. Hargett, MD; 
Adam Atkin, MD; Murray Wolkstein, MD; Kenneth D. Rosenman, MD 


e Thirty employees of an industrial 
plant involved in the manufacture of silver 
nitrate and silver oxide underwent oph- 
thalmologic evaluation in an effort to eval- 
uate the frequency and extent of ocular 
argyrosis. The most frequently noted 
ocular abnormality was pigmentation of 
the conjunctiva, present in 20 workers; 
corneal pigmentation occurred in 15 
workers. A direct relationship existed 
between the levels of pigmentation and 
duration of employment. Ocular pigmen- 
tation was seen more frequently than 
cutaneous pigmentation. Ten workers 
noted decreased night vision, but electro- 
physiologic and psychophysiologic stud- 
ies of seven of these ten workers demon- 
strated no functional deficits. 

(Arch Ophthalmol 97:906-908, 1979) 


()cular discoloration caused by the 

local or systemic absorption of 
silver is known as ocular argyrosis. 
Argyrosis, any external bodily discol- 
oration caused by silver, may be the 
visible manifestation of generalized 
argyria. : 

Recognition of elemental silver is 
thought to date back to Chinese and 
Persian civilizations as early as 2500 
BC.' Therapeutic argyria has been 
known at least since the middle of the 
17th century, when large doses of sil- 
ver were used medicinally in the treat- 
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ment of such disorders as epilepsy,’ 
and probably dates to ancient Rome 
where silver nitrate was mentioned 
therapeutically in a pharmacopoeia in 
69 BC; Therapeutic argyria is now 
rarely seen, but occurs infrequently in 
the patient receiving silver-contain- 
ing ocular medication topically, such 
as mild silver protein (Argyrol).?"~° 

Industrial or occupational argyrosis 
and generalized argyria occurs most 
frequently among silver workers who 
absorb silver dusts through the lungs 
and gastrointestinal tract. These haz- 
ards have been reported predominant- 
ly in the European literature and are 
briefly reviewed by Grant.’ The occur- 
rence of ocular argyrosis in a studio 
photographer’ and a dentist? has been 
reported in the English-language 
literature. 

Aside from the localized discolora- 
tion of the conjunctiva and cornea, 
few pathologic alterations in the eye 
had been reported in argyrosis. Rare 
cases with involvement of the lacrimal 
sac?! have been documented. Clinical 
reports have demonstrated infrequent 
lens involvement.*"! It has been 
suggested that disturbances of dark 
adaptation may occur." 

We undertook this study to evaluate 
the frequency and extent of ocular 
argyrosis among a group of silver-salt 
workers and to determine whether 
any deficits of visual function re- 
sulted. 


SUBJECTS AND METHODS 


Twenty-nine active employees and one 
retiree of an industrial plant involved in 
the manufacture of silver nitrate and silver 
oxide underwent ophthalmologic evalua- 


tion. Several office workers were among 
those examined. Except for one female 
office worker, all subjects were men. All 30 
were examined in a temporary clinic facili- 
ty as a part of a multidisciplinary medical 
screening program coordinated by the 
Department of Environmental Medicine of 
Mt Sinai Medical Center. 

A brief general medical history and 
detailed ocular history were obtained from 
all patients. Patients were specifically 
queried about ocular burns sustained while 
working with silver compounds. 

Ophthalmic examination of all patients 
included corrected visual acuity (and 
pinhole visual acuity where applicable), 
pupillary reflexes, ocular motility, slit- 
lamp examination, Schiótz tonometry, and 
direct ophthalmoscopic examination of the 
fundi. A portable slit lamp was used for 
biomicroscopy. 

Abnormal pigmentation of the conjunc- 
tiva and cornea was graded independently 
on scales of 0 to 4+. The criteria are 
outlined in Table 1. 

Blood silver levels were obtained on all 
workers. A description of the technique 
used is in preparation by two of us (K.D.R. 
and A.P.M.) and S.H. Kon, PhD (unpub- 
lished data 1978). 

Additional studies were performed on 
seven workers who traveled to the Depart- 
ment of Ophthalmology at Mt Sinai Medi- 
cal Center in New York City. Studies 
included — electroretinography, visually 
evoked potentials, dark-adaptation thresh- 
olds, and Ishihara plate color-vision screen- 
ing. These patients were selected on the 
basis of extensive ocular argyrosis and/or 
complaints of decreased night vision. 


RESULTS 


The workers ranged in age from 20 
to 70 years, with a mean age of 36.6 
years. Duration of employment 
ranged from ten months to 25 years, 
with a median of five years. 
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slit-lamp view 


Detectable by slit lamp but not 
by unaided eye 








caruncle to inferior fornix 






Table 1.—Grading System for Evaluation of Pigmentation of 
Conjunctiva and Cornea in Silver Workers 


Grade Conjunctival Characteristics Corneal Characteristics 
Treze Equivocal pigment change in 


Equivocal pigment change 





Minimal pigment change at level of 
Descemet's membrane, centrally or 


peripherally, just inside limbus 
2+ Detectable without slit lamp on Present as in 1+ category, becoming 
caruncle and/or in inferior fornix patchy at one location 
3+ Confluent involvement from 


Nearly generalized involvement of cornea 
at level of Descemet's membrare with 


relative spared areas remaining 
4+ Marked involvement of con- Diffuse involvement throughout cernea at 
junctiva elsewhere level of Descemet's membrane 


Table 2.—Relationship of Grade of Conjunctival Pigmentation to 
Duration of Employment 


Years af No. of 


Workers 


Employneent 


Trace to 1+ 


Conjunctival 
Pigmentation 
Total Werkers 


3+ to 4+ With Pigmentation 


20 





Table 3.—Relationship of Subjectively Reduced 


Night Vision to Conjunctival and Corneal Pigmentation 





Estimated 
Conjunctival 
Pigmentation* 


LL, 
Trace-2+ 


0 
1 1 8 
9 11 0 1 


Estimated 
Corneal 
Pigmentaticnt 


——— 


34/4 0 Trace/1+ — 24-44 
1 
4 


Subjective nyctalopia 2 7 
No subje: tive nyctalopia 6 0 


Tota! wor«ers 10 12 8 15 8 7 


*Y = 21.88; P < .0005. 
tx? = 19.08: P — .0005. 


Twerty-seven of 30 workers re- 
ported a history of one or more burns 
of the skin from contact with silver 
nitrate. Eleven of 24 questioned had a 
subjective history of ocular burns. 
Thirteen «f 30 workers reported 
noting increased skin pigmentation, 
whereas 19 workers reported a change 
in eye eolor. 

The mos: frequently noted abnor- 
mal ocular &nding among these work- 
ers was pigmentation of the conjunc- 
tiva and /orornea (Table 2). Conjunc- 
tival silver deposition was evident in 
20 workers. Corneal pigmentation was 
noted m 15 workers. Trace corneal 
pigment deposition was seen in one 
man who hed no definite conjunctival 
changes. All other workers with 
corneal pigmentation had concurrent 
conjunctival pigmentation. 

Conjunctival involvement was not- 
ed most-freeuently at the caruncle and 
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semilunar fold. The inferior cul-de-sac 
was next most frequently end most 
heavily pigmented. Twenty of the 30 
workers had evidence of abnormal 
conjunctival pigmentation. In 12, this 
was visible without the aid of the slit 
lamp. 

Corneal pigmentation was most 
often found in an inner ring adjacent 
to the limbus, but was seen only 
centrally or most heavily certrally in 
several workers. Diffuse changes, 
when present, were confined to mot- 
tled gray discoloration at the level of 
Descemet’s membrane in al except 
one worker who had 3+ deep corneal 
pigmentation and who adcitionally 
demonstrated the typical granular, 
bluish-gray pigment in peript eral cor- 
nea at the level of Bowmar’s mem- 
brane. Five other workers had one or 
more small, nonspecific, superficial 
corneal scars, such as seen after 
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corneal foreign bedies. Visual acuity 
was unimpaired in all five workers, 
although the sears were so numerous 
that they were nearly confluent in 
both eyes of one individual. . 
Increased cutaneous pigmentation 
was confirmed in eight patients, most 
heavily irf light-exposed surfaces. All 


eight had conjunetival pigmentation . 


visible witnout biomieroscopy. Four 
other workers without cutaneous pig- 
mentation hac conjunctival changes 
visible without the aid of the slit 
lamp. 

A direct relationship was identified 
between the level of conjunctival 
deposition and duration of employ- 
ment (Table 3). 

Lens changes were seen in four 
patients, ranging in age from 41 to 70 
years old, with a mean age of 50 years. 
Each of the foar was judged to have 
at least 3+ pigmentation in the 
cornea. Mild nuciear sclerosis was 
noted in two patients. One patient had 
a brownish or golden anterior subcap- 
sular reflex. The fourth worker had 
early anterior eortical cataracts. 

Ten workers noted decreased night 
vision. A statistically significant asso- 
ciation existed between nyctalopia 
and the levels of both conjunctival and 
corneal pigmentation (Table 3). 

Seven workers, all of whom had 
complaints of decreased night vision, 
underwent further testing. All seven 
had extensive pigmentary deposition 
in both the conjunctiva and cornea 
and had occupational exposures to 
silver ranging from five to 25 years. 
All seven underwent electroretinogra- 
phy, which revealed normal photopic 
and scotopic responses, as well as 
normal responses to flicker at 30 
cycles per second. Six of the seven 
underwent color-vision screening, the 
results of which were within normal 
limits in all. All workers underwent 
evaluation ef fiash visual-evoked po- 
tentials. The results were within 
normal limits in one subject and 
borderline low in amplitude in three. 
Dark-adaptation thresholds of four 

workers were tested. In three, the 
eurve and final thresholds were inter- 
preted as normal; however, in one 
man, despite a normal final threshold, 
the time course of adaptation was 
interpreted as equivocally slow. 
Incidenta! findings, thought to be 
unrelated to silver exposure, were 
noted in several patients. One, a 28- 
year-old man with only a ten-month 
occupational silver exposure, had both 
posterior polymorphous corneal dys- 
trophy and probable glaucgma. The 
latter diagnesis was based on elevated 
intraocular pressure and asymmetri- 
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cally enlarged optic nerve head cups. 
He was referred to a local ophthalmol- 
ogist for complete evaluation. Anoth- 
er worker had obliquity of his optic 
nerve head insertions, associated with 
marked astigmatie error. Both work- 
ers had normal visual acuities. 

Twelve of 30 workers had measur- 
able blood silver levels. This level 
represents a measure of acute silver 
exposure. No correlation was apparent 
between the presence of detectable 
silver in the blood and reported ocular 
symptoms or findings on ophthalmic 
examination. Seven of the 12 workers 
did complain of frequent abdominal 
pain. 

The most notable nonophthalmic 
finding was reduced creatinine clear- 
ances of less than 10% of anticipated 
age-corrected norms in five workers. 
Four of the five had generalized ar- 
gyria, with coincidental ocular argyro- 
sis and cutaneous pigmentation. 


COMMENT 


The majority of silver workers 
examined in this field survey showed 
evidence of occupational argyrosis. 
Both prevalence and extent of clinical 
conjunctival and corneal involvement 
increased in direct relationship to the 
duration of exposure. Calvery et al 
concluded that ocular discoloration 
caused by silver deposition is probably 
the first objective sign of generalized 
argyria. Among this group of silver 
workers, pigment deposition in the 
conjunctiva was the most sensitive 
clinical index of silver deposition and 
was generally visible without the need 
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for biomicroscopic examination. We 
found routine external ocular exami- 
nation provided a more sensitive 
index of chronic silver exposure than 
dermatologic examination. Slit-lamp 
examination of the conjunctiva is 
perhaps the most sensitive noninva- 
sive indicator of silver exposure. 

Acute ocular burns occurred fre- 
quently among this group of workers. 
Most were unassociated with long- 
term morbidity. In at least one 
subject, considerable scarring was 
evident on examination. Severe inju- 
ries to the eye from silver nitrate 
burns are exceedingly rare. In high 
concentrations, silver nitrate, howev- 
er, causes severe damage to the cornea 
and lens." Individuals exposed to 
concentrated silver nitrate should be 
protected from this hazard by wearing 
protective goggles. 

Clinieal examination revealed no 
other ocular changes specifieally at- 
tributable to chronic silver exposure. 
Although four workers, including 
three still in their 40s, were noted to 
have documentable lens changes, none 
was visually impaired. Furthermore, 
in only one patient did the lens 
changes resemble the iridescent ante- 
rior subcapsular deposits described by 
others.*-'^ 

The extent of ocular argyrosis has 
been said to be directly proportional to 
the length of exposure to ambient sil- 
ver. Our findings support this conclu- 
sion. Moreover, among this group of 
silver workers, we found ocular argy- 
rosis present frequently where occu- 
pational exposure was less than one 


References 


6. Hanna C, Fraunfelder FT, Sanchez J: 
Ultrastructural study of argyrosis of the cornea 
and conjunctiva. Arch Ophthalmol 92:18-22, 
1974. 

7. Jensen SF: Argyrosis of conjunctiva in stu- 
dio photographer. Acta Ophthalmol 40:544-547, 
1962. 

8. Yanoff M, Scheie HG: Argyrosis of the 
conjunctiva and lacrimal sac. Arch Ophthalmol 
72:57-58, 1964. 

9. Rosen E: Argyrolentis. Am J Ophthalmol 
33:797-800, 1950. 

10. Bartlett RE: Generalized argyrosis with 
lens involvement: Unusual case. Am J Ophthal- 
mol 38:402-403, 1954. 


year and in the majority of workers 
exposed for longer periods. 

Despite the subjective complaint of 
difficulty with night vision, which 
correlated significantly with corneal 
and conjunctival silver deposition and 
also with duration of occupational 
exposure, no electrophysiologic or psy- 
chophysiologic deficit could be docu- 
mented. We conclude that no gross 
photoreceptor or conduction defects 
were present among workers evalu- 
ated. Perhaps the dispersed corneal 
silver deposits in these act as a neutral 
density filter or a source of light scat- 
ter dense enough to cause detectable 
subjective problems but not dense 
enough to register noticeable differ- 
ences in log-scale testing. Abnormali- 
ties in contrast sensitivity te sinusoi- 
dal gratings have been reported in 
patients with corneal edema," pre- 
sumably due to light scatter. Howev- 
er, preliminary observations in four 
patients with significant corneal ar- 
gyrosis revealed no abnormalities 
(A.A. and M.W., oral communication, 
Feb 12, 1978). 

Although a significant functional 
deficit related to ocular silver deposi- 
tion could not be documented, the 
possibility of subtle visual changes or 
future deficits cannot be ruled out and 
warrants appropriate safety precau- 
tions for silver workers. 


This investigation was supported in part by an 
Earl Wilson Award (Dr Moss), an Elsie K. Sloate 
Award (Dr Hargett), and by Center Grant ES- 
00928 from the National Institute of Environ- 
mental Health Sciences. 


11. Grayson M, Pieroni D: Severe silver nitrate 
injury to the eye. Am J Ophthalmol 70:227-229, 
1970. 

12. Hamilton A, Hardy HL: Industrial Toxi- 
cology, ed 3. Acton, Mass, Publishing Sciences 
Group Inc, 1974, pp 171-172. 

13. Duke-Elder S, Leigh AG: Diseases of the 
Outer Eye: Cornea and Sclera, in Duke-Elder S 
(ed): System of Ophthalmology, vol 8, pt 2. St 
Louis, CV Mosby Co, 1965, p 990. 

14. Hess RF, Garner LF: The effect of corneal 
edema on visual function. Invest Ophthalmol 
16:5-13, 1977. 


Occupational Argyrosis—Moss et al 


Pars Plana Surgical Approach for 


Varicus Anterior Segment Problems 


Giora Treister, MD, Robert Machemer, MD 


* Various anterior segment problems 
can be approached through the pars 
plana and treated with instrumentation 
that has been developed for vitreous 
Surgery. Two cases of aphakic bullous 
keratopathy due to vitreous touch and 
three cases of subluxated lenses were 
successfully treated. Of two cases of 
advanced, persistent hyperplastic primary 
vitreous, ome showed a successful re- 
sult. - 

(Arch Ophthalmol 97:909-911, 1 979) 


Wim the development of pars plana 

surgical techniques, many anteri- 
or segmen. problems ean be solved 
using the same approach and instru- 
mentation. In a previous study' we 
reported the removal of pupillary 
membranes of various origins. This 
study deals with the treatment of 
bullous keratopathy, ^ subluxated 
lenses, and persistent primary hyper- 
plastic vitreous. 


CORNEAL EDEMA DUE TO 
V'TREOUS TOUCH 


Vitreous touch after cataract ex- 
traction is thought to be one of the 
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causes of corneal edema.” Mstaplastic 
changes in the endothelium and alter- 
ation in the corneal stroma may lead 
to an irreversible bullous keratopathy’ 
necessitating penetrating keratoplas- 
ty. However, when the symptoms are 
limited to mild epithelial ecema and 
stromal swelling, an attempt to 
remove the adherent vitreoms can be 
considered. Classical methods to sepa- 
rate vitreous from the cornea such as 
the use of a spatula, and air injection 
into the anterior chamber and/or aspi- 
ration of posterior liquid vitreous have 
often failed because of -ecurrent 
vitreous touch. 

Removal of the vitreous with a 
vitreous cutter via the pars plana has 
the theoretical advantage in that not 
only the vitreous in the anter or cham- 
ber is removed, but alse future 
prolapse of vitreous behind the iris is 
made impossible because such vit- 
reous is also removed during vitrecto- 
my. Anterior vitrectomy is not a good 
alternative because the surgery is 
traumatic to the anterior segment, 
with reopening of the cataract wound, 
potential irritation of the ris, and 
further damage to the corneal endo- 
thelium. 


Surgical Technique 


A small sclerotomy is performed, as fiber 
opties are not required for wo-k in the 
anterior vitreous cavity. The bare tip of the 
vitreous instrument is introduced through 
the pars plana. The tip is guided behind the 
pupillary opening. The cutting pert should 
be turned anteriorly to provide better 
observation of the cutting process. It 
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should not be turned posteriorly because if 
cutting complications occur, they cannot be 
Observed fast enough. First the anterior 
vitreous in the vitreous cavity is removed. 
No searching maneuvers are needed since 
all free vitreous, including free posterior 
vitreous, will easily flow toward the 
cutting port when suction is applied. Work- 
ing blindly behind the iris is dangerous and 
unnecessary and, therefore, should be 
avoided. Finally, the tip is brought forward 
through the pupil. Gentle suction is now 
applied since collapse of the anterior cham- 
ber would result in touching the corneal 
endothelium. Because of the corneal ede- 
ma, it may not be possible to judge if all 
vitreous has been successfully aspirated. 
For this reascn, small searching maneuvers 
of the tip must be used to be sure that all 
vitreous is remeved from the anterior 
chamber. 


Repcrt of a Case 


A 73-year-eld woman had intracapsular 
cataract extractiens; postoperatively, vis- 
ual acuity was 6/5. Nine months after the 
operation she noted a decrease in vision in 
the right eye that seemed to be secondary 
to corneal edema resulting from vitreous 
touch. An unsuceessful surgical attempt 
was made to remove the vitreous with a 
spatula and subsequent air injection. 

In January 1973 visual acuity in the right 
eye was 6/120. The intraocular pressure 
was 18 mm Hg. The cornea showed central 
epithelial and stremal edema and folds in 
Descemet’s membrane. The periphery of 
the cornea was ckar, but vitreous bulged 
into the anterior chamber and adhered to 
the central cornea. The fundus was normal. 
No cystoid macular edema could be seen by 
fluorescein angioseopy. 

A vitrectomy was performed. The post- 
operative course was uneventful. The 
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Fig 1.—Preoperative photograph of eye of 2-month-old infant with 
persistent hyperplastic primary vitreous. Note dense vascularized 
membrane covering whole posterior lens surface. 


cornea began to clear and the folds in 
Descemet's membrane disappeared. Visual 
acuity improved to 6/12. 


Results 


Two aphakic eyes with bullous kera- 
topathy due to vitreous touch, one of 
whieh was described above, were 
selected for pars plana vitreous sur- 
gery. One eye had exhibited symp- 
toms for two years, and the other one 
had shown symptoms for three 
months. Neither eye had severe 
corneal opacities, but the corneal 
edema either was considerably annoy- 
ing or caused major visual decrease. 
Both vitrectomies were successful and 
resulted in visual improvement from 
6/120 to 6/12 in one eye and from 6/9 
to 6/4.5 in the other eye, for 32 and 39 
months, respectively. Both corneas 
became crystal clear and the anterior 
chambers remained free of vitreous. 


Comment 


The results of these two cases are 
encouraging. It remains unknown if 
more severe cases of keratopathy can 
also be treated with this technique, 
and if the potential complications of 
vitreous surgery (such as creation of 
retinal detachments) justify this ap- 
proach. 

Douvas' reported similar therapy 
for five patients. Unfortunately, de- 
tailed results were not given since his 
cases wêre mentioned as part of 
another group of indications. 


910 Arch Ophthalmol—Vol 97, May 1979 


SUBLUXATED LENSES 


Subluxated lenses had been consid- 
ered a serious surgical problem be- 
cause of the danger of vitreous loss. 
Since the encouraging report by Cera- 
soli and Kasner? on the results of 
open-sky vitrectomy that was per- 
formed in connection with cataract 
surgery, vitreous loss is less likely and 
subluxated lenses can be more easily 
removed by a combination of cryoex- 
traetion and anterior vitrectomy. 

An alternative method for the 
removal of subluxated lenses is a 
posterior lentectomy using a vitreous 
cutter that is introduced through the 
pars plana. This technique has several 
theoretical advantages: (1) The anteri- 
or segment remains intact. (2) As long 
as the lens is soft, it can be easily and 
completely removed. (3) Further luxa- 
tion of the lens during the operation is 
not likely since aspiration, rather than 
pushing, maneuvers are performed. 
(4) The vitreous, which can often 
become liquified and prolapse into the 
anterior chamber, is removed during 
the operation to such a degree that no 
future vitreous prolapse is likely. The 
surgical technique is the same as that 
recommended for soft cataract remov- 
al during vitreous surgery." 

We have performed removal of 
subluxated lenses in three cases. Two 
eyes were affected by Marfan's syn- 
drome and one eye had sustained a 
trauma. In addition to the subluxated 
lenses, all three eyes had complicated 





Fig 2.—Postoperative fundus photo two years after removal of 
lens and retrolental membrane of same eye shown in Fig 1. 
Fundus appears normal. 


retinal detachments, which were the 
primary indications for surgery. All 
three eyes had an uncomplicated lens 
removal; however, the final success of 
the treatment depended on the out- 
come of the retinal surgery. One oper- 
ation was successful and two were 
failures. 

Douvas' reports another indication 
for pars plana removal of ectopic 
lenses. He removed two totally lux- 
ated lenses in patients with clinical 
symptoms of phacolytic glaucoma. 

The ease with whieh soft lenses can 
be removed via the pars plana does not 
negate the possible complications of 
pars plana vitreous surgery. The prob- 
lems encountered in removal of hard 
lenses and the dangers of creating 
retinal holes and detachments should 
be remembered.^ 


PERSISTENT HYPERPLASTIC 
PRIMARY VITREOUS 


Persistent hyperplastic primary vit- 
reous is caused by the failure of 
regression of the embryologic hyaloid 
artery system. The condition is usual- 
ly unilateral and appears as a whitish 
vascularized tissue that often extends 
from the dise to behind the lens. The 
tissue varies in size from a small patch 
to a large mass completely covering 
the posterior lens surface and extend- 
ing to the ciliary body. Cataracts, 
glaucoma, and spontaneous hemor- 
rhages are common in this condition 
and necessitate enucleation of the 
eye. 


Pars Plana Surgical Approach- Treister & Machemer 


. * 


Under these conditions, when the 
pathologic changes are progressive or 
the opacities are so large that vision is 
impaired, surgery is justified. The 
surgical teehnique for removal of 
membranes at the pupillary level has 
been described previously. The need 
for additional cutting instruments for 
removal of thick membranes must be 
emphasized. 


Report of a Case 


An infant was the product of a normal 
pregnancy and delivery. The mother noted 
an abnormally white pupil in the left eye of 
the infant four days after birth. When we 
saw the infant in January 1974, at the age 
of 2 months, tae left eve was exotropic and 
had a white pupil that reacted briskly to 
light. Examination under anesthesia 
showed a normal cornea. The anterior 
chamber was deep. Fine bridges of iris 
tissue were attached tc the central anterior 
lens capsule. The lens was clear, but there 
was a white membrane directly behind it. 
The membrare extended over the whole 
posterior lens eapsule and it was intimately 
connected with the surface of the ciliary 
body. One vessel radiated peripherally 
from the center of the membrane, but most 
vessels converged into the membrane from 
the ciliary body. The membrane was so 
dense thatthe fundus could not be assessed 
(Fig 1). The intraocular pressure was 9 mm 
Hg. At surgery it was found that the 
membrane was intimately connected with 
the lens. Therefore, both the membrane 
and the lens had to be removed. 

The postoperative course was unevent- 
ful. Two weeks-after the operation the eye 
was fit with an aphakie contact lens (Grif- 
fin). The mother was instructed to patch 
the good eye at regular intervals. 

Thirty-nine months after the operation, 
visual acuity was 6/120 (20/400). Intraocu- 
lar pressure was norma! and equal in both 
eyes. The eye had a normal cornea, anterior 
chamber, and iris. There was a fine 
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membrane along the pupillary margin; this 
was probably a lens remnant. T*e view to 
the fundus was clear. A thin avascular stalk 
protruded anteriorly from the disc. The 
macula appeared to be slightly ectopic 
toward the inferotemporal side. The retina 
was completely attached (Fig 2). 


Results 


A pars plana vitrectomy was per- 
formed on two children, one »f whom 
was described above, with nearly iden- 
tical preoperative findings c? severe 
persistent primary hyperplastic vit- 
reous in which the retrolental mem- 
brane extended to the ciliary body. 
The patients were followed ap from 
two months to more than three years. 
The surgery was successful ir the eye 
of one child. A pupillary membrane 
soon developed in the eye of the other 
child. Another surgical attempt was 
made to remove this membran». How- 
ever, an untreatable retinal detach- 
ment was discovered and therzpy was 
discontinued. 


Comment 


Very early surgery for remeval of a 
retrolental membrane in persistent 
hyperplastie vitreous should be consid- 
ered since the pathologic chanzes are 
usually progressive and may result in 
loss of the eye. If the condition of the 
retina is good as ascertained bg ultra- 
sonography, if the eye has a normal 
size, and if the anterior chamber does 
not show many abnormalities that 
might result in glaucoma, then the 
chances for a good surgical result and 
possibly a fair visual resut are 
increased. 

Gass’ has recommended an anterior 
approach for the treatment of pri- 
mary hyperplastic vitreous and he 
reports two cases. Nankin anc Scott: 


Pars Plana Surgical Approach—Treister & Machemer 


used a vitreous cutter that was intro- 
duced through the anterior chamber 
to remove the retrolental membranes. 
We have described a pars plana 
approach using a. vitreous. cutter. 
Anterior and posterior approaches are 
probably equally effective provided no 
major pathologic condition is encoun- 
tered. However, if ciliary body and 
peripheral retina have been dragged 
centrally by shrinking retrolental scar 
tissue, and if the retrolental tissue 
becomes very tbiek, the anterior 
approach should be considered. The 
pars plana approach presents the 
danger of creating a retinal detach- 
ment when inserting the instruments 
into the eye and the difficulty of 
cutting a thick membrane with a 
vitreous cutter. However, it is ques- 
tionable whether such cases can be 
treated by any method. 
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Normal and Staphylomatous Sclera of High Myopia 


An Electron Microscopic Study 


Brian J. Curtin, MD; Takeo Iwamoto, MD; Donald P. Renaldo, MD 


e The posterior sclera of three normal 
eyes and five staphylomatous, myopic 
eyes was examined by electron micros- 
copy. The following notable differences 
were found in myopic sclera: a predomi- 
nantly lamellar, collagen fiber bundle 
arrangement; a reduction in the diameter 
of the fibrils; a greater dispersion for the 
range of fibril diameters; an increase in 
unusual star-shaped fibrils on cross 
section; and a greater prevalence of fibril 
groups with uniform but extremely fine 
diameters. These findings essentially 
agree with those in other studies of the 
myopic sclera. The ultramicroscopic 
changes encountered in pathologic myo- 
pia are judged to be compatible with an 
abnormal proteoglycan composition of 
the interfibrillary substance in the ectatic 
sclera. 

(Arch Ophthalmol 97:912-915, 1 979) 


(re of the principal functions of the 
sclera is to provide a stable struc- 
tural framework to support the opti- 
cal, vascular, secretory, and neural 
elements of the inner eye. In addition, 
the size and shape of the developing 
eye are partly determined by the 
resistance of the sclera to intraocular 
pressure.’ 

Light microscopic-studies of myopic 
sclera have detected a number of char- 
acteristic changes. The most impor- 
tant of these is severe thinning of the 
sclera, accompanied by narrowing and 
dissociation of its collagen fiber bun- 
dles. These changes may reach a 
degree at which little or no fiber 
bundle architecture is evident.** A 
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considerable increase in extensibility 
of scleral strips with fiber dissociation 
also has been demonstrated.? 

In view of these findings, an elec- 
tron microscopic study was undertak- 
en to investigate the architectural 
characteristics of the myopic sclera at 
higher levels of magnification. It was 
hoped that such a study might suggest 
a pathogenie mechanism whereby 
scleral ectasia occurs during the 
formation of a posterior staphyloma. 


MATERIALS AND METHODS 


Eight fresh globes were obtained from 
the Eye Bank for Sight Restoration, New 
York. Five were from highly myopic adult 
donors. All of these eyes showed sharp 
increases in axial length (> 29 mm), as 
well as typical posterior staphyloma forma- 
tion that involved the posterior poles. The 
other three adult eyes were of normal 
shape and size (< 25 mm). 

Each eye was fixed in a 3% to 4% gluta- 
raldehyde solution in 0.05M phosphate 
buffer (Sorensen) within 24 hours of death. 
After fixation, scleral specimens were 
obtained within the staphyloma at the 
posterior pole of the myopic eyes and from 
the corresponding area of each control eye. 
These tissues were postfixed, embedded, 
stained, and examined by a method 
previously described. For fibril studies, 
photomicrographs at magnifications of 
60,000 and 89,000 were obtained. In 
normal sclera, photomicrographs were tak- 
en serially from outer, middle, and inner 
thirds. 

For fibril counts and diameter measure- 
ments, areas of cross-seetioned fibrils in 
random 20 x 25-em photomicrographs 
were enclosed by a superimposed 10-cm 
square grid. Magnification of 4x was used 
to count and measure the narrowest diam- 
eter of each fibril in this 10-em square. 
These measurements were then converted 
from millimeters to nanometers. Fifteen 
photomicrographs were examined in this 
manner for each of the outer, middle, and 
inner sections of the normal sclera, and a 
total of 45 such examinations were made 
for the myopic eyes. 


RESULTS 


No alterations in the periodicity of 
collagen fibrils were found. The elas- 
tic fibers appeared normal. There 
appeared to be some decrease in the 
number of fibroblasts in myopic 
sclera. In such specimens, these cells 
also appeared flattened and, more 
frequently, were seen to be contiguous 
with areas of uniform but very small 
diameter fibrils (Fig 1). 

The most consistently demonstrable 
differences between normal and 
myopic sclera were found in collagen 
bundle architecture, fibril diameter 
distribution, and fibril morphology. 


Collagen Bundle Architecture 


In normal sclera, both interwoven 
and lamellar regions of collagen bun- 
dles were noted in normal specimens 
with a preponderance of the interwo- 
ven type (Fig 2). As the outer surface 
of the sclera was approached, this 
phenomenon was reversed so that the 
lamellar arrangement was more in 
evidence. 

In myopic sclera, the fiber bundle 
arrangement was almost exclusively 
lamellar. Each lamella was found to be 
considerably thinner than normal (Fig 
3). 


‘Collagen Fibril Diameter 


A graduated increase in fibril diam- 
eter was found in normal sclera as 
these specimens were examined from 
the inner layers toward the outer 
layers. The overall range of fibril 
diameters extended from 40 to 280 
nm. The average diameters for inner, 
middle, and outer layer fibrils meas- 
ured 96, 148, and 161 nm, respectively 
(Fig 4). 

The range of fibril diameters in 
sections of myopic sclera showed a 
distinct shift toward lower values, 10 
to 250 nm (Fig 4). The dispersions of 
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Fig 1.—Myopic sclera with group of uniformly fine-diameter fibrils 
(outline arrow) contiguous to fibrocyte (black arrow) (uranyl acetate- 
lead citrate, x 24,000). 


Fig 2.—Normal sclera with interwoven architecture of scleral fiber bundles (uranyl acetate-lead citrate, x 6,300). 
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diameter measurements in a given 
area tended to be greater than in the 
normal The average diameter of 
fibrils in myopic sclera measured 83 
nm. This is 13 nm less than the normal 
inner fibril diameter (Fig 5). Areas of 
very fine-diameter fibrils (Fig 1) were 
not included in these measurements. 


Fibril Structure 


In normal sclera, cross-sectioned 
fibrils infrequently demonstrated ir- 
regular, fissured surfaces. Fibrils with 
these defects had an unusual star- 
shaped appearance. 


a «Py 


In myopic sclera, a sharp increase in 
star-shaped cross-sectioned fibrils 
was evident (Fig 6). 


COMMENT 


The results of this investigation 
agree substantially with previous 
studies. Garzino, using mechanical 
dissociation of sclera, found the fibrils 
in myopia to average below 60 to 70 
nm in diameter. Garzino' was im- 
pressed by the large number of fine 
fibril groups that were embedded in a 
cementing substance. These "fascic- 
uli” could not be dissociated. They 
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Fig 3.—Myopic sclera with lamellar architecture of fiber bundles (uranyl acetate-lead citrate, x 5,500). 
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Fig 4.—Distribution curves for fibril diameters of inner, middle, 


and outer thirds in normal sclera. 
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probably correspond to the areas of 
fine-diameter fibrils that were seen 
adjacent to scleral fibrocytes in our 
preparations. Garzino* also noted an 
alteration of the cementing substance 
in association with adult fibrils that 
clung tenaciously to the fibril surface. 
In the cross-sectioned fibril, this 
effect may be responsible for the star- 
shaped forms that were encountered 
in the present study. 

Blach* found an unusually wide 
range of fibril diameters in myopic 
sclera that extended from 30 to 200 
nm. Nikolaeva’ has also found a nota- 
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Fig 5.—Comparison of composite distribution curve for fibril 


diameters of normal sclera with that of myopic sclera. 
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Fig 6.—Myopic sclera with sharp increase in prevalence of “ 





star-shaped” 


fibrils with irregular, serrated borders (uranyl acetzte-lead citrate, x 28,500). 


ble decreasein fibril diameters in low, 
medium, and high myopia. In emme- 
tropia, the average posterior fibril 
diameter measured 107 nm. This 
contrasted with an average of 82 nm 
in highly myopic sclera. Oddly, Niko- 
laeva” found an even greater reduc- 
tion in fibri! diameter in the anterior 
sclera in high myopia (58 nm). This 
phenomenon was not observed by 
Garzino.* 

The ultramicroscopic appearance of 
sclera in the posterior staphyloma 
that was feund in our study could 
evolve in à number of ways. It might 
be the end result of deficient or defec- 
tive fibrillogenesis. The possible role 
of the retinal pigment epithelium has 
been suggested in this regard.** 

Other possible pathogenetic mecha- 
nisms involve the effect of hormones, 
the deficiency of metabolites essential 
to fibrillorenesis (ascorbic acid), the 
presence ir the imterfibrillary sub- 
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stance of antimetabolites (amino- 
propionitrile), and even a derange- 
ment of the normal growth and 
restructuring process of the sclera 
(increased collagen catabolism by en- 
zymes, such as cathepsin B, and col- 
lagenase).'^ 

The followirg basic abnormalities 
of myopic sclera were found in this 
and other stucies: an abnormal fiber 
bundle architecture, reduction in fibril 
diameters, greater dispersion of fibril 
diameters, an increase in very fine 
fibrils embedded in cementing sub- 
stance, and an abnormal quality of 
interfibrillary substance that adheres 
to the fibril surface. All cf these 
effects may be attributec to a 
derangement in chemical composition 
of the proteoglycan moiety of the 
interfibrillary substance. 

Considerable evidence indicates 
that the size and organization of 
collagen fibrils are controlled by the 
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acidic glycosaminoglycan (AGAG) 
composition of the interfibrillary pro- 
teoglycans. A recent report" reviews 
this literature and adds the results of 
a study in which a direct correlation 
was found between the constituents 
of the AGAGs and the size and organ- 
ization of fibrils. This study encom- 
passed the area that extends from the 
middle of the cornea to the perilimbal 
sclera in the human eye. On the basis 
of these reports, it appears that an 
abnormal AGAG composition of the 
posterior sclera could adversely affect 
the development, organization, and 
maturation of the collagen framework 
so as to produce the ultramicroscopic 
changes found in pathologic myopia. 
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Bone Formation in a Periosteal Graft 


C. Patrick Carroll, MD, Richard H. Keates, MD 


e Bone formation occurred in a perios- 
teal graft that was used to anchor a 
Cardona keratoprosthesis. 

(Arch Ophthalmol 97:916, 1979) 


Reinforcement of sclera with autog- 
enous periosteal grafts has been 
advocated in the treatment of necro- 
tizing scleritis and to anchor kerato- 
prostheses.’ The advantages of peri- 
osteum as a reinforcing agent include 
its strength, availability, and low 
potential for inciting an immune reac- 
tion. It has been stated that trans- 
planted periosteum in the human does 
not exhibit its osteogenic potential.’ 
The purpose of this article is to report 
a case where a periosteal graft did 
form bone and to suggest that this 
complication must be considered when 
contemplating the use of autogenous 
periosteum as a graft material. 


REPORT OF A CASE 


A healthy 19-year-old man sustained 
chemical burns to both eyes while tilting a 
209-L drum of acid in May 1970. Opaque 
corneas and intraocular pressures in the 
40s developed in both eyes. The patient was 
given medications to control his intraocular 
pressure and underwent à penetrating 
keratoplasty in the right eye in May 1971. 
His vision improved for two weeks after 
the graft was performed, but then it 
decreased to hand movements. The patient 
was first seen by us in November 1971 with 
hand movement vision in the right eye and 
light perception vision in the left eye. The 
pressure was elevated in the right eye and 
sclerectomy was recommended. The refer- 
ring physician performed two glaucoma 
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Fig 1.—Mound of bone just inferior to 
prosthesis. 


procedures and the patient was seen again 
by us in August 1972. In September 1972, 
the patient underwent a planned extracap- 
sular cataract extraction and placement of 
a Girard keratoprosthesis with a scleral 
transplant. The patient's vision improved 
to 20/25 after the procedure, but between 
October 1972 and February 1976 the 
patient underwent 19 revisions of the pros- 
thesis. These revisions included numerous 
conjunctival revisions for overgrowth, lysis 
of adhesions plus discission of secondary 
membrane, and cyclocryotherapy. The 
prosthesis began persistently to extrude 
inferiorly, so in March 1976, a periosteal 
graft was placed in an inferior scleral bed 
and then covered with conjunctiva. The 
graft material was obtained from pretibial 
periosteum by an orthopedie surgeon. All 
of our periosteal grafts are obtained in this 
fashion. In May and June 1976 tissue that 
was growing over the prosthesis was 
excised and, on pathologic study, was 
found to be bone (Fig 1 and 2). The Girard 
keratoprosthesis began to extrude again, 
and in May 1977 it was replaced with a 
Cardona keratoprosthesis and a new peri- 
osteal graft. The vision was 20/50 follow- 
ing this procedure but has subsequently 
dropped to hand movements secondary to 
uncontrollable intraocular pressures. We 
have not seen anything resembling bony 
tissue growth from the new periosteal 
graft. 
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Fig 2.—Bone formation with overlying peri- 
osteum and connective tissue (hematoxy- 
lin-eosin, original magnification x 25). 


COMMENT 


This ease clearly demonstrates that 
autogenous periosteal grafts retain 
their osteogenie potential and may 
indeed form bone at the site where 
they are transplanted. We do not 
believe that this negates the useful- 
ness of periosteum as a graft materi- 
al, but the osteogenic capacity of peri- 
osteum must be kept in mind when 
contemplating its use and while doing 
follow-up studies on patients with 
such grafts. 


This study was supported in part by a grant 
from the Ohio Lions Research Foundation, 
Columbus. 
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Clinicopathologic Case Reports 
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Edited by W llam H. Spencer, MD 
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è Two benign acquired melanocytic 
lesions cf the iris stroma had distinctive 
clinical anc pathologic features. One 
tumor was beulated and polypoid, sug- 
gesting ectooic glandular tissue, while the 
other was a “lat tumor with a rich surface 
capillarity. Seth lesions histologically 
were compcsed of mononucleated, binu- 
cleated, ard multinucleated hypopig- 
mented esithelioid and elongated 
"myoid" celts. widely separated in a finely 
fibrillar eos:nophilic stroma. The ultra- 
structural features of one case included 
hyperconvosuted nuclei, conspicuous cy- 
toplasmic taments and rare, filamentary- 
Striated (ie5tomeric) structures, scant 
organelles and inclusions except for 
numerous mitochondria and glycogen 
granules, small and infrequent melano- 
somes, end a fibrillary extracellular matrix 
focally orgenized into banded basement 
membrane material. 

(Arch Opthalmol 97:917-921, 1979) 


evi of the uvea are usually 

composed of benign spindle cells 
containing variable amounts of pig- 
ment.' The melanocytoma is a special 
type of nevus that has been segre- 
gated from common nevi because of 
the distinc-i-e character of its hyper- 
pigmented plump, polygonal, and in a 
sense “epithelioid,” ^melanocytes.: 
While typ=ally situated in the optic 
nerve heac, melanocytomas may also 
occur in the choroid, ciliary body, and 
iris.’ The cases that we are describing 
here represent yet another variant of 
acquired intraocular nevus, composed 
predominantly of poorly pigmented 
benign ep tielioid cells, which may 
have admixed nevoid spindle cells. To 
our knowledge, this type of intraocu- 
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Benign Epithelioid Cell Nevi of the Iris 


Frederick A. Jakobiec, MD; Lemuel T. Moorman, MD; Ira S. Jones, MD 


lar nevus has not been described 
previously. 


REPORT OF CASES 


Case 1.—A 38-year-old woman with no 
notable history of ocular disease was seen 
in June 1976, on routine eye examination, 
to have a "cyst" of the right iris of indeter- 
minate duration; she was referred for 
consultation. The visual acuity was 20/20 in 
both eyes. At the 10-o'clock position in the 
right iris near the sphincter region, a poly- 
poid, multiloculated, knobby, pale-tan mass 
protruded into the anterior chamber. To 
several observers this appearance sug- 
gested ectopic lacrimal gland tisswe. There 
was neither hypervascularity nor stromal 
disturbance of the surrounding iris. The 
chamber angle was unremarkable on goni- 
oscopy, and the intraocular tension by 
applanation tonometry was 16 mm Hg in 
both eyes. Findings on the remainder of 
the ocular examination were normal. 
Because of the suspicion of a malignant 
melanoma of the iris, an iridectomy was 
performed that included the sphincter 
region from the 9- to the 11-o'cleck posi- 
tions. Postoperatively, the patient has 
retained 20/20 vision with correction of a 
mild postoperative astigmatism. Repeated 
biomicroscopic and gonioscopic examina- 


tions during a 24-year follow-up period 
have shown no evidence of recurrence. 
Case 2.—A 46-year-old man obtained 
ophthalmic consultation in February 1972, 
because of pain and blurring in the right 
eye of unknown duration. The visual acuity 
was 20/20 in the right eye and 20/15 in the 
left. In the right eye, a diffuse, flat, light- 
brown lesion involved the sector of the iris 
from the 2:30- to the 5:30-o'clock position. 
Ectropion uveae in the involved sector was 
present, and the tumor extended to the 
chamber angle; the lesion essentially repre- 
sented a thickening of the iris stroma and 
blended imperceptibly with the normal 
stroma without creating a "pushing" or 
rolled margin. There were small knobby 
projections above the surface of the tumor. 
The most striking feature was a rich, inter- 
anastomosing network of curlicue capillar- 
ies on the tumor's surface that imparted an 
unusual gridwork appearance. Fluorescein 
angiography failed to disclose any remark- 
able dye leakage from these tumor-asso- 
ciated vessels. Irtraocular tension by 
applanation tonometry was 11 mm Hg in 
both eyes. The results of the remainder of 
the ophthalmic examination in both eyes 
were unremarkable. Because of the fear of 
malignant melanoma with involvement of 
the chamber angle, an iridocyclectomy was 


Fig 1.—Case 1. Tumor is hypocellular, and individual tumor cells and cellular nests are 
widely separated by eosinophilic extracellular matrix. Arrows indicate noninfiltrating 
margin of tumor abutting on uninvolved stroma (hematoxylin-eosin, x 250). 
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performed. Postoperatively, the patient 
retained 20/25 vision despite the develop- 
ment of a small nasal, posterior subeapsu- 
lar cataract. During four years of follow- 
up, the tumor has not recurred and the 
ocular status has been stable. 


Light Microscopic Findings 


Case 1.—By routine light mieroscopy, the 
tumor was hypocellular (Fig 1) and 
composed of various types of rounded, 
polyhedral, and epithelioid cells, dispersed 
in a distinctive eosinophilic stromal back- 
ground (Fig 2). The tumor occupied the full 
thickness of the excised portion of the iris. 
The anterior-most lamellae of the iris stro- 
ma were compressed but intact, and there 
was no growth of tumor cells on the anteri- 
or stromal border layer. At its juncture 
with the noninvolved iris stroma, the 
tumor created a well-cireumscribed, nonin- 
filtrating front (Fig 1). Throughout most 
of the tumor, the cells were widely scat- 
tered, either singly or in small groups, 
although occasional nests of loosely aggre- 
gated epithelioid cells were also found (Fig 
3, left). The reticulin stain disclosed that 
such nests were further subdivided into 
small units by regularly distributed reticu- 
lin fibers, which imparted an organoid 
appearance (Fig 3, right). 

The most common cell type composing 
the tumor was round and nonpigmented, 
with a single eccentrically or centrally 
located, orthochromatic nucleus containing 
a rare inconspicuous nucleolus (Fig 2, left 
and top right). Intranuclear vacuoles were 
frequently present (Fig 2, bottom right). 
The ample cytoplasm of the tumor cells 
stained amphophilically or basophilically 
with hematoxylin-eosin, but acquired a red 
hue with the trichrome stain. Frequently, 
the outermost rim of cytoplasm stained 
darkly, accentuating a pale central zone. 
Rare cells had a fine dusting of cytoplasmic 
pigment granules, seen best under oil 
immersion. In areas where the stroma was 
particularly prominent and contained nu- 
merous sclerosed capillaries (Fig 2, left and 
top right), the tumor cell cytoplasm 
contracted from the hyalinized stroma, 
creating the appearance of lacunar cells 
and pseudocartilage (Fig 2, top right). The 
next most common cell was a binucleated 
version of the preceding type (Fig 2, left). 
Occasional epithelioid and multinucleated 
cells were elongated so as to impart the 
appearance of myoid cells (Fig 3, left). 

Case 2.—This tumor was slightly more 
cellular than the first but displayed essen- 
tially the same microscopic features. It 
involved the iris stroma at all levels but 
failed to erupt through the anterior border 
layer and did not grow on the anterior iris 
surface (Fig 4). Mononucleated, binu- 
cleated, and multinucleated epithelioid 
cells, occasionally containing fine pigmen- 
tary dispersions, were widely scattered 
within a faintly fibrous stroma with scle- 
rosed vessels (Fig 5). These cells showed all 
of the cytologic characteristics described in 
detail for the preceding tumor, including 
myoid cells (Fig 5, inset). Additionally, 
rarer compact nests of spindle cells with 
fine nucleoplasm and occasional small 
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Fig 2.—Case 2. Left, Small arrows indicate binucleated and multinucleated tumor cells 
dispersed within fibrillar interstitium. Tumor cell nuclei are orthochromatic and often 
eccentrically positioned. Outside rim of cytoplasm frequently stains more darkly. Large 
arrows point to sclerosed interstitial capillaries (hematoxylin-eosin, x 325). Top right, 
Small arrows point to pseudocartilaginous cells in which cytoplasm has retracted from 
surrounding stroma to create lacunae. Large arrows again indicate sclerosed capillaris 
(hematoxylin-eosin, x 295). Bottom right, Cellular detail of mononucleated and binu- 
cleated cells; some cells contain intranuclear vacuoles (arrows) (hematoxylin-eosin, 
x 400). 
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Fig 3.—Case 1. Left, Nest of tumor cells, many of which have elongated, myoid cytoplas 
(arrows) (hematoxylin-eosin, x 400). Right, Reticulin stain discloses packaging of small 
clusters of cells by reticulin fibers (Laidlaw reticulin stain, X 160). 


nucleoli were distributed throughout the 
tumor (Fig 4, inset). No mitotic figures 
were observed. 


plasm was spacious and furnished with 
scant profiles of rough-surfaced endoplas- 
mie reticulum, numerous mitochondria 
that were often gigantiform, scattered 
Golgi complexes, large numbers of glyco- 
gen granules (Fig 6), and scattered small 
striated and granular melanosomes (Fig 6 
and 7). Intracytoplasmic vacuoles were 
seen in scattered cells and may represent a 
degenerative phenomenon (Fig 6). Many 
cells contained conspicuous, thin, cytoplas- 
mic filaments (60 A in diameter) without 
fusiform densities or cross-bandings (Fig 
8). The myoid cells represented an elon- 
gated rather than a rounded form of tumor 
cell, and contained more numerous cyto- 


Electron Microscopic Findings 


Electron microscopy was performed on a 
portion of the first tumor according to 
methods described elsewhere.’ The tumor 
was composed predominantly of large, 
rounded cells with hyperconvoluted, cere- 
briform nuclei possessing cord-like nucleoli 
located near the nuclear membrane; some- 
times the cells were binuckated (Fig 6). 
The tumor cells were randomly dispersed 
in the stroma and failed to display any 
lumen formation or polarity. The cyto- 
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Fig 4.—Case 2. Full-thickness involvement of the involved iris stroma by widely separated 
tumor cells. Occasional bundles of benign-appearing spindle cells (arrow), also shown in 
inset, are present within tumor (hematoxylin-eosin, x 30; inset, x 400). 





Fig 5.—Case 2. Arrows indicate binucleated and multinucleated cells similar to those in 
case 1. Note wide separation of tumor cells by amorphous interstitium. Inset shows 
myoid appearamce of some elongated tumor cells (hematoxylin-eosin, x 295; inset, 
x 400). 


plasmic filaments to the exclusion of orga- 
nelles. In two tumor cells, however, a fila- 
mentary-striated structure (a leptomere) 
with a periodicity of 1,200 to 1,400 A was 
identified in the cytoplasm (Fig 8). 

Poorly deveicped desmosomes very rare- 
ly joined tumor cells together, but these 
modifications were never extensive or 
associated with tight or gap junctions (Fig 
6). Intercellular mterdigitations and villous 
processes were rarely seen (Fig 6). Most of 
the tumor eells were surrounded by 
basement-membrane-like material that 
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blended imperceptibly into the background 
stroma (Fig 6 and 7). The extracellular 
matrix had a filamentous character that 
focally became highly regimented and 
acquired a banding with 1,000-A periodici- 
ty, resembling "fibrous long-spacirg col- 
lagen" or banded basement membrane 
material (Fig 7). The finely filamentous 
material was found in close apposi-ion to 
pinocytotic vesicles in the plasma mem- 
brane of the cells (Fig 8); occasipnally, 
banded forms of this material occupied 
plasmalemmal invaginations or recesses 


(Fig 7, top). The intimate relationship of 
the extracellular barded material to the 
tumor cells suggestec that the latter were 
actively engaged in synthesizing it. 


COMMENT 


In ophthalmic pathology, epithelioid 
cells have become synonymous with 
the most malignant form of melano- 
cytic neoplasia. The present two 
lesions, however, are indistinguish- 
able eytomorpholozical from cuta- 
neous tumors featuring benign epi- 
thelioid cells that do not have meta- 
statie potential ard that have been 
variously referred to as juvenile mela- 
noma, Spitz nevus, and, more recently, 
as epithelioid and spindle cell nevus. 

This group of skin tumors was 
initially well charaeterized in chil- 
dren, in whom a poorly pigmented, 
hypervascular fleshy mass rapidly 
develops that creates a worrisome 
clinieal impression. Microscopically, 
the tumors are active compound nevi 
composed of a mixture of benign but 
plump spindle cells and benign epithe- 
lioid cells. The term "juvenile melano- 
ma" is a double misnomer, however, 
because such lesions can occur in 
adults as well as in children, and 
because the tumors are variant nevi 
rather than malignant melanomas. 

Two reports exist in the ophthalmic 
literature of juvenile melanomas of 
the iris in children. While these 
cases were described as intraocular 
examples analogous to the “juvenile 
melanoma” of the skin described 
above, they appear in fact to be literal 
examples of childhood malignant mel- 
anomas of the iris (composed of malig- 
nant epithelioid cells with high mitotic 
activity), rather than benign intraocu- 
lar nevi. Intraocular melanomas in 
childhood not uncommonly involve the 
anterior uvea. The cases that we are 
describing here, therefore, are the 
first fully documented intraocular 
examples of nevi featuring benign 
hypopigmented epithelioid cells, al- 


though an example of a lid tumor has . 


been accurately described. We prefer 
the simple descriptive term of "epi- 
thelioid cell nevus" for these lesions 
instead of either Spitz nevus or juve- 
nile melanoma. 

The low-power, light microscopic 
architecture of these iris lesions was 
helpful in ruling out a malignant 
melanoma. Each lesion was well 
demarcated from uninvolved stroma 
and was composed of individual cells 
or intrastromal cellular nests that 
were widely separated by a fibrillary 
eosinophilic interstitium. Epithelioid 
cell melanomas of the iris are solidly 
cellular, lack a conspicuous tumor- 
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Fig 6—Case 1. Center of electron micrograph is dominated by 
binucieated tumor cell (N) with eccentric nucleolus (Nu). Nuclear 
membrane displays complex infoldings. Circles identify small 
melarosomes. Cytoplasmic villi (V) occur adjacent to small 
desmosome (arrow). Cytoplasm of tumor cells displays vacuolar 
degeneration (Va) and myriad dark-staining glycogen granules 
(G). Amorphous extracellular matrix (EM) separates tumor cells; 
M indicates mitochondria. Inset shows two small melanosomes as 
“= well as autophagosome with melanosomes and whorled struc- 
tures ( x 5,500; inset, x 14,000). 
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Fig 7.—Case 1. Top, Small melanosomes are circled within 
cytoplasm. In recesses along plasmalemma, banded basement 
membrane material can be seen (arrows) ( x 11,000). Bottom, In 
intercellular space, the banded basement membrane material 
(BBM) merges imperceptibly with filamentous extracellular matrix 
(EM) ( x 21,780). 


Fig 8.—Case 1. Unusual striated-filamentous structure, a lepto- 
mere (LM) with 1,200-A periodicity, is present in cytoplasm, 
together with randomly distributed filaments (F) and numerous 
mitochrondria (M). Basement membrane (BM) surrounds cell; 
arrows indicate pinocytotic vesicles ( x 26,400). 
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associated stroma, replace and dif- 
fusely infiltrate the iris stroma, and 
grow as solid plaques or dyscohesive 
masses on its surface. 

The cytologic details of the epithe- 
lioid cells in our cases were also 
distinctive anc departed from those of 
malignant epithelioid cells. The nuclei 
were orthochromatie and often con- 
tained intranuelear vacuoles typical of 
benign nevus cells. Small nucleoli were 
occasionally present, but they were 
basophilic anc situated peripherally 
near the nuclear membrane, whereas 
the nucleoli of malignant epithelioid 
cells are usually centrally located in 
the nucleus and stain eosinophilically. 
Furthermore, the nuclear-cytoplasmic 
ratio was low, and mitotic figures 
were totally absent. The cellular het- 
erogeneity, consisting of mononu- 
cleated, binucleated, and multinu- 
cleated epithelioid cells, as well as 
elongated “myoid” cells with deeply 
eosinophilic cytoplasm, is peculiar to 
these benign iris lesions and those of 
the skin,** but is almost totally absent 
from epithelioid cell iris melanomas. 

The reticulin stain revealed that, in 
addition to the prominent delicate 
stroma, mdividual fibers subdivided 
the tumor cell nests, which imparted 
an organoid appearance. The relation- 
ship of the stroma and, in particular, 
of reticulin fibers to melanocytic 
tumor cells is useful in distinguishing 
benign nevi from melanomas, but is 
not often used by dermatopatholo- 
gists and ophthalmic pathologists in 
assessing difficult cases. Benign 
collections of melanocytes (ie, nevi) 
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are generally more heavily stroma- 
tized with immature collagen ( e, re- 
ticulin fibers) regularly surrounding 
and "packaging" the cellular units, 
while malignant lesions dispay a 
haphazard arrangement of exizuous 
reticulin fibers. 

The results of the electron micro- 
scopic studies performed on our first 
case are totally unlike those tha: have 
been reported in studies of m»lano- 
mas of the iris. The nuclei were 
cerebriform or hyperconvolutec, and 
the cells were surrounded by base- 
ment membranes, which account for 
the reticulin fibers in the light micro- 
scopic stain that surrounded small 
nests of tumor cells. The presence 
both of numerous cytoplasmie fila- 
ments and glycogen granules along 
with the paucity of rough-su-faced 
endoplasmic reticulum ratifies the 
benign light microscopic character of 
the tumor cells, since these are not 
features of aggressive uveal spindle B 
cells or of malignant epithelioid 2ells.'° 
The minute melanosomes resemble 
those described in . ultrastructural 
studies of cutaneous epithelioid cell 
nevi** as well as those of the compara- 
tively benign spindle cell tapioca 
melanoma of the iris." 

The fine interstitium was com posed 
of fibrillary, probably immature, col- 
lagenous material that focally became 
banded. This banded material :s also 
not normally found in the iris stroma 
or within other benign and malignant 
melanocytic proliferations of the 
uvea; it was probably synthesised by 
the tumor cells, being located fre- 
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Melanotic Neuroectodermal Tumor of Infancy 


An Ophthalmic Appearance 


William C. Hall, MD; Denis M. O’Day, MD; Alan D. Glick, MD 


e Fullness developed in the left side of 
a 5-month-old male infant’s face in the 
region of the zygoma. An incisional biop- 
sy specimen showed the mass to be a 
melanotic neuroectodermal tumor, and 
radical excision was performed. There 
has been no recurrence of the tumor one 
year later. Tumors of this type occur in the 
face, particularly in the maxilla, and have 
only rarely been reported around the 
orbit. 

(Arch Ophthalmol 97:922-925, 1979) 


[^ the past 60 years, approximately 
80 eases have been reported of an 
unusual melanotie tumor that occurs 
almost exclusively in infants.'^ This 
tumor is commonly found in the ante- 
rior maxilla, although it has been 
described elsewhere in the head and, 
very rarely, in other parts of the body. 
The patients are, for the most part, 
less than 1 year of age, although occa- 
sionally a case has been documented 
in an adult.' Males and females are 
equally affected. The tumor is locally 
invasive, and no cases of metastatic 
spread have been reported. In one 
patient, the urinary excretion of 
vanillylmandelic acid (VMA) was re- 
ported to be elevated.* 

Because of varying concepts about 
its exact origin, the tumor has 
received a variety of names, including 
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melanotie progonoma,*' retinal an- 
lage tumor,*'* melanotic neuroecto- 
dermal tumor,’ congenital melanocar- 
cinoma,” melanotic adamantoma,' "^ 
pigmented epulis of infancy,” mela- 
notic epithelial odontema,*’ retino- 
blastic teratoma,” and retinochoris- 
toma.” Although the emphasis in the 
literature has been on maxillary bone 
involvement, there have been two 
reports of orbital invasion as a result 
of a tumor arising from the zygoma. 
To our knowledge, the following case 
is the third instance of zygomatic 
bone involvement by this unusual 
tumor.?'? 


REPORT OF A CASE 


A 5-month-old boy was first noted to 
have fullness in the left side of his face 
when a recent photograph was viewed by 
his parents (Fig 1). This mass enlarged 
rapidly during the next five days, and skull 
x-ray films showed a lytic lesion in the area 
of the child's left zygoma. He was referred 
to the Department of Ophthalmology, 
Vanderbilt University Medical School, 
Nashville, Tenn, for evaluation of this 
lesion. 

At the time of admissior to the hospital, 
the child was happy and appeared unaf- 
fected by the mass. The vision was equal in 
both eyes. The left globe was obviously 
displaced medially, with a diffuse, dome- 
shaped mass that extended from the left 
lateral orbital rim posteriorly for 2 em 
along the zygomatic arch. There was no 
skin discoloration; the mass was hard and 
immobile. The remainder of the ocular 
examination was unremarkable. Results of 
a physical examination of the child were 
normal, disclosing no ether apparent 
masses or skin changes. The pregnancy 
and delivery had been normal. s 

Orbital x-ray films and tomograms 
showed a lytic lesion in the lateral orbital 


wall with sclerosis of adjacent bone (Fig 2). 
The mass had expanded medially into the 
orbit and laterally into the zygomatic arch, 
but it did not appear to extend posteriorly 
beyond the apex of the orbit. A computed 
axial tomographic scan confirmed the size 
and location of the mass (Fig 3). The image 
was moderately enhanced after injection 
of contrast dye (Fig 4). Urinary excretion 
of VMA was 11.5 mg/g of creatinine 
(normal value, 6 + 6 mg/g of creatinine); 
homovanillic acid was 8.9 mg/g of creati- 
nine (normal value, 11.0 + 1 mg/g of creat- 
inine); and catecholamines were reported 
as 226 ug/g of creatinine (normal value, 
< 270 ug/g of creatinine). Bone marrow 
aspiration and biopsy specimens showed no 
tumor cells and were thought to be normal 
for age. Intravenous pyelogram was 
remarkable only in that it showed delayed 
emptying on the left side of the renal 
pelvis. 

Because of the history of recent growth 
of the mass and the possibility that this 
was a malignant tumor, an incisional biop- 
sy was performed over the anterior zygo- 
matic arch. The periosteum was intact, and 
after the sclerotic surface bone was 
excised, the cheesy-brown nonhemorrhagic 
tumor was exposed. The biopsy specimen 
showed the mass to be a melanotic tumor of 
neural crest origin. Radical excision of the 
tumor was performed three weeks later, 
when a large portion of the lateral orbital 
wall was removed with free margins 
surrounding the entire mass. The tumor, 
covered by a thin sclerotic layer of bone, 
had extended into the temporal fossa and 
into the orbit, displacing the globe medial- 
ly. Neither the superficial portion of the 
lateral orbital rim nor the greater wing of 
the sphenoid showed tumor involvement. 

The postoperative course has been un- 
eventful with no signs of recurrence for the 
past year (Fig 5). Despite the extensive 
loss of lateral orbital wall due to the 
surgery, the position of the eye and ocular 
motility have returned to normal. 
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Fig 1.—Preop-ative view of 5-month-old 
child showing ‘eft lateral orbital mass and 
medial displacement of left eye. 


Fig 2.—Pla^ skull x-ray film of patient 
demonstrates sclerotic margins of tumor 


(arrows) in eft zygomatic frontal area. 





Fig 3.—Trans-erse plane computed to- 
mographic scan through midorbit showing 
lesion extenc ng 
apex. 


toward but not into 





Fig 5.—Near- ormal eyelid configuration 
with correction of medial displacement of 
left eye, one wear postoperatively. 
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Fig 4.—Computec tomographic scan 
showing moderate enhancement o! tumor 
with contrast dye. 





PATHOLOG C FINDINGS 


On histologic examination, the mass 
was typically that of a melanotie 
neuroectodermal tumor, strikingly 
similar to those of the maxila, as 
described by other authors. *5 
There was plentiful connective tissue 
stroma on all sections. Within this 
matrix were multiple tubules of vary- 
ing size, the linings of which were 
polygonal cells; many of these cells 
contained pigment granules (Fig 6). 
The pigmentary content of the tumor 
as a whole was moderate. A second 
population of smaller cells with deeply 
staining nuclei and scant cytoplasms 
occurred in tufts within the tubules 
and appeared to be attached to the 
walls of the tubules. By electron 
microscopy, the pigment cells that 
lined the tubules exhibited fine base- 
ment membranes between the cells 
and the surrounding connective tissue 
(Fig 7). Melanosomes were also dem- 
onstrated in various sections and 
stages of development (Fig 8). 


COMMENT 


Reports of this rare type of 
pigmented tumor have appeared in 
the literature since 1918, when the 
first case that involved the maxilla 
was reported by Krompecher.'" Dur- 
ing the years, there has been consider- 
able speculation en its origin and 
development. Krompecher thought 
that this tumor was most likely 
derived from pigmented odontogenic 
or cutaneous epithelial cells that had 
been sequestered in development and 


Fig 6.—Low-power view of tumor shows gland-like spaces in fibrous stromaelined by 


polygonal cells (hematoxylin-eosin 


x 192). Inset, Higher power of lining cells with 


melanin granules (arrow) (hemato»wlin-eosin, x 512). 
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Fig 7.—Pigment-containing luminal cell shows basement membranes between cells and connective tissue ( x 16,000). 


Fig 8.—Cells lining tubules show melanosomes (arrows) in various sections and stages of development ( x 45,500). 
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later transformed into a congenital 
type of melanocarcinoma. 

Later investigators? believed that 
these tumors were odontogenic in 
origin because developing teeth had 
been seen in proximity to the tumor. 
However, epithelial odontomas occur 
in a much older age group, and their 
oceurreree ir such distant tissues as 
mediastinum and epididymis makes 
this an unlikely theory today. 

In 1946, Bratton and Robinson? de- 
scribed the oecurrence of this tumor in 
the oral cavity of an infant and 
concluded frem the pathologic exami- 
nation that there appeared to be 
differentiation of cells into rods and 
cones. It remained for Halpert and 
Patzer" to name it retinal anlage 
tumor, since hey thought the infolded 
layers of pwmented cuboidal cells 
resembled the ciliary processes of the 
eve. Recently, a number of investiga- 
tors?^* have taken exception to the 
retinal anlage theory. Their reasoning 
was that the retina is well organized 
at the 7-mm embryo size, and it would 
be impossible for a more developed 
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tissue to be pinched off by the less 
developed tissue of the maxilla. There 
has also been no evidence of choroidal 
or scleral tissue in these tumors. Also, 
neurofibrillary elements have not reg- 
ularly been demonstrated. The eyes of 
these children have not been abnor- 
mal, and extracranial cases have been 
reported. 

Recent evidence points more 
strongly to the cells of the neural crest 
as the precursors of these pigmented 
tumors. Stowens,' who coined the title 
“melanotic progonoma,” enwisioned 
the tumor as composed of a hamarto- 
matous pigmented epithelial compo- 
nent of neural crest tissue that 
induced local choristomatous tissue 
proliferation. A report by Dooling and 
colleagues*® discussed the similarities 
between “melanotic neuroectedermal 
tumors of infancy” and the fetal 
pineal gland, and they stressed the 
concept of pineal anlage, which is 
derived from the neuroectoderm, as 
the origin for this tumor. 

Regardless of the origin, of primary 
importance to the ophthalmologist is 
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Repair of an Inadvertent Buttonhole or 


Leaking Filtering Bleb 


Gissur J. Petursson, MD, Frederick T. Fraunfelder, MD 


è Buttonholing of conjunctival flaps at 
the time of filtering glaucoma surgery or a 
leak in the flap postoperatively can cause 
serious problems and may be most diffi- 
cult to repair. A new delicate atraumatic 
needle has been used successfully in five 
cases to close conjunctiva to conjunctiva 
or conjunctiva to cornea defects. 

(Arch Ophthalmol 97:926-927, 1979) 


Accidental buttonholing of a con- 
junctival flap during a filtering 
procedure is a disconcerting complica- 
tion. This occurs most frequently in 
elderly patients with atrophie con- 
junctiva and Tenon's capsule. Button- 
holes may also occur in the young, 
where attempts to dissect and excise 
Tenon's capsule from the conjunctiva 
in the area of a potential filter proves 
difficult. Inadvertent incisions in the 
conjunctiva also occur, and possibly 
more frequently near the limbus since 
this is where the conjunctiva, Tenon's 
capsule, and episcleral tissue fuse. 
Leaks may occur at the initial 
conjunctival incision due to inade- 
quate wound apposition or with 
thinned or traumatized conjunctiva. 
The purpose of this study is to 
report five successful repairs of inad- 
vertent buttonholes and leaking filter 
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bleb repairs, with the use of a new 
atraumatic needle (Ethicon BV-6). 
This needle can apparently sew 
atrophic or thinned conjunctival tissue 
without causing new leaks around the 
needle tract, as is possible with pres- 
ent ophthalmic needles. 


REPORT OF CASES 


Case L—A 71-year-old woman with 
uncontrolled glaucoma and early cataract 
formation of her left eye had a superior 
nasal trabeculectomy. This area was chosen 
for the surgery, in anticipation of a later 
cataract extraction superior temporally. 
On dissecting the conjunctival flap, a pau- 
city of Tenon’s capsule and atrophic 
conjunctiva was noted, especially toward 
the 9 o’clock position. On the first postoper- 
ative day, the anterior chamber was flat 
with a diffuse flat conjunctival bleb. 
Conservative treatment was unsuccessful, 
and on the fourth postoperative day in the 
operating room, injection of air into the 
anterior chamber demonstrated a leak 
along the conjunctival incision between the 
9 and 9:30 o'clock positions. Closure of this 
leak was attempted with an ophthalmic 
suture (8-0 Vicryl), but the atrophic flap 
continued to leak balanced salt solution 
along the needle tracts of this closure. A 
fluid tight closure of this leak was accom- 
plished by the use of a running 10-0 nylon 
suture (Ethilon), swaged on a taper point 
needle. Postoperatively, the filter is func- 
tioning, the anterior chamber is formed, 
and the intraocular pressure has been 
controlled without medication for almost a 
year and a half. 

CasE 2.—A 70-year-old woman with 
uncontrolled glaucoma of her right eye 
underwent an uncomplicated trabeculecto- 
my at the 12 o'clock position. An almost 
flat, large bleb was present on the first 


Taper Point 
Needles 


Body 


SN 
Micropoint 
Spatula Needles 





Configuration of cutting micropoint spatu- 
la needle will make a larger more jagged 
conjunctival opening than that of taper 
point needles. Not only does micropoint 
needle have multiple cutting surfaces (see 
inserts), these needles have flared blades 
and larger diameter than taper point 
needles. 


postoperative day, with a well-formed 
anterior chamber. However, on the second 
postoperative day, the anterior chamber 
became shallow to absent, and on the 
fourth postoperative day the patient was 
returned to surgery. Injection of balanced 
salt solution and fluorescein in the anterior 
chamber showed a small hole or rupture in 
the atrophic conjunctiva in the center of a 
well-circumscribed 5 x 8-mm cystoid area 
of the filtering bleb. A fluid tight closure of 
this hole and atrophic thinned conjunctiva 
was accomplished with the use of 10-0 
nylon on a taper point needle. A shoestring 
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type of closure was performed, using wide 
bites to encompass the circumscribed thin- 
walled area. The patient has done well for a 
follow-up period of more than 18 months. 

CasE 3.—^ 73-year-old woman had a 
successful] superior nasal trabeculectomy 
with a large filtering bleb of her left eye 
two years previously. A cataract in this eye 
developed, whieh was removed through a 
superior temporal incision. During the 
dissection of the conjunctival flap, the 


conjunctiva was accidentally buttonholed 


at the edge of her filtering bleb close to the 
limbus. This buttonhole was successfully 


closed by the use of 10-0 nylon on a taper 


point needle applied as a mattress suture 
onto the cornea. The filtering bleb was 
restored and has remained functioning for 
over a year. 

Case 4.—An 36-year-old woman, within a 
18-month period, has had two previous 
surgical and.one eryotherapeutic attempts 
to repair a corneal wound dehiscence after 
cataract surgery. In an area of an inadver- 
tent filtering bieb at the 12 o'clock position, 
the bleb had ruptured. Because of her 
overall poer health and ocular status, with 
multiple areassof wound dehiscence, it was 
elected only to repair the immediate 
defect. The conjunctiva in the area of the 
defect was excised. This area was then 
covered with conjunctiva pulldown from 
above and sewed to denuded cornea using a 
10-0 nylon mattress suture on a taper point 
needle. The suture was sewed into the 
cornea by using preplaced tracts made by 
using a micropoint spatula needle (Ethicon 
GS-14). Fer the past nine-month follow-up 
period, this area has not reopened. 

Case 5.—During a trabeculectomy on a 


65-year-old woman, three buttonholes oc- 
eurred during a difficult dissecticn of a 
scarred atrophie conjunctival flap. Ade- 
quate closure of al! three areas was accom- 
plished using the taper point needle on 10-0 
nylon suture. Postoperatively, and for the 
past year, this area has been asympto- 
matic. 


COMMENT 


The recently developed delicate 
atraumatie needle for nerve anasto- 
mosis in neurosurgery and orthopedic 
surgery can be used in suturing 
conjunctival buttonholes or incisions 
in the conjunctiva. The taper point 
needle makes a tight needle tract, 
which has not leaked even when clos- 
ing thinned atrophic conjunctiva. We 
have found this needle helpful in five 
instances that otherwise would have 
been difficult to manage. Owing to 
the delicate nature of these needles, 
fine needle holders are necessary. In 
case 3, where passage through the 
corneal tissue was needed, this was 
difficult, and when another opportuni- 
ty arose, case 4, we preplaced needle 
tracts with a fine cutting needle. This 
allowed for easy placement of the 
suture. Suitable needles for this proce- 
dure include those that range in diam- 
eter from 50 to 100 u. These needles 
may have swaged 9-0, 10-0, and 11-0 
black monofilament nylon sutures. 

The management of a conjunctival 
buttonhole during a filtering, or occa- 
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sionally other ocular, procedure must 
include its clesure or the intended 
filtering site may be moved or both. 
While there have been several meth- 
ods advocated, ^ many are . more 
complicated and time consuming. 
Most other methods cause more con- 
junctival tfauma than the method 
proposed here since, in direct suture 
closure, the needle tract itself is of 
paramount importance. With the 
availability of a new delicate needle, 
the method described here has, in our 
hands, been most helpful, and we 
suggest its use to others. 


This study was supported in part by a grant 
from Research to Prevent Blindness. 
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Stamps.—Jaeques Daviel (1693-1762).—He was born in Nor- 
mandy as :he son of a notary. He became a military 
surgeon anc worked then in Marseilles, France, during an 
epidemic of the plague. 

He conceived the idea of removing the cataract from the 
eye. He first practiced this operation on cadaver eyes. The 
first patiemt was a hermit from the Provence. Daviel 
always usec a lower corneal section and removed the lens. a 
The first patient lost his eye, but the second case was 3 
successful. This occurred in 1747. ; af 

Daviel then moved to Paris and became quite famous. In ’ 
1752 he demonstrated his operation before the French 
Academy ef Sciences. A few years later he published his 
first statistics and could show that he had 182 successful 
cases out of 206 operations, which is a success rate of 88%. 

His most famous patient was King Ferdinand VIII of 
Spain. E 

Daviel died in Geneva, Switzerland, in 1762. | 

Before h:m, Brisseau (1676-1743) had detected that the 
cataract wes an opacification of the crystalline lens. r 

FREDERICK C. BLopI, MD 
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€ A new surgical procedure has been 
developed for the correction of senile 
entropion of the lower lid. The procedure 
consists of horizontal shortening of the 
lower lid by a pentagonal wedge resection 
combined with an infratarsal eyelid suture 
technique. Twenty eyelids of 13 patients 
with entropion have been operated on 
over the last 4*2 years with use of various 
modifications of this procedure. The aver- 
age follow-up period is two years three 
months, with the longest being 4⁄2 years 
and the shortest being three months. 
There has only been one temporary recur- 
rence and no overcorrections. The tech- 
nique is simple and effective when 
applied to chronic senile entropion unas- 
sociated with severe enophthalmos or any 
cicatricial component. 

(Arch Ophthalmol 97:928-930, 1979) 


The underlying anatomic factors 
responsible for senile entropion are 
present to one degree or another in 
every elderly lower lid and orbit. 
Generalized atrophy and laxity are 
present in all lid structures, both 
vertically and horizontally. Vertically, 
there is laxity of the retractors (capsu- 
lopalpebral head of the inferior rectus 
muscle and inferior tarsal muscle) and 
orbital septum of the eyelid.' Horizon- 
tally, there is atrophy and laxity of the 
tarsus and medial and lateral canthal 
tendons, which I term real horizontal 
laxity, along with atrophy of orbital 
fat and resultant enophthalmos or 
relative horizontal laxity, which re- 
duces the pressure of the lower border 
of the tarsus against the globe. 
During blinking or eyelid squeez- 
ing, the lower eyelid rises, and the 
preseptal portion of the orbicularis 
muscle overrides the pretarsal por- 
tion, whieh tends to move the lower 
tarsal border away from the globe. 
This in itself is not always pathologic, 
as evidenced by its presence in many 
young patients; however, because of 
the lack of passive resistance provided 
by the normal retractors of the lower 
lid (vertical lid laxity) and the combi- 
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Senile Entropion 


Edgar A. Rainin, MD 


nation of real and relative horizontal 
lid laxity, this overriding may flip the 
lower tarsal border out and the upper 
tarsal border in, resulting in frank 
entropion. Frequently, early in the 
development of entropion, pressure 
from the upper lid on the lower lid 
margin during forced squeezing is 
necessary to produce the entropion. 

The history of the eorrection of 
senile entropion is an interesting 
chronology of surgical techniques 
aimed at one or more of the follow- 
ing: 

1. Shortening or tightening the ver- 
tical structures of the lower lid." 

2. Shortening or tightening the 
horizontal structures of the lower 
lid.'?-* 

3. Creating a scar barrier between 
the preseptal and pretarsal orbicularis 


fibers** © and/or removing or redirec- 
tioning the preseptal fibers to prevent 
overriding.'^' 1.15 


RATIONALE 
FOR A NEW PROCEDURE 


In 1954, Wies* described a new 
procedure for correcting senile entro- 
pion that consisted of creating a tissue 
barrier between the preseptal and 
pretarsal orbicularis fibers by tran- 
secting the lid horizontally and sutur- 
ing the internal lamina to the external 
lamina. By doing this, he also trans- 
ferred the pull of the retractors from 
the tarsus to the skin and orbicularis. 
This procedure became more popular 
for correcting cicatricial entropion 
than senile entropion because of the 
frequent overcorrections following its 
use for the latter condition. In 1971, 


Fig 1.—Quickert-modified Wies procedure. Top left, Incisions. Top right, Full-thickness 
mattress sutures after Wies Bottom, Final skin closure. 


Incisions and 
Block Resection 


Wies Everting Suture 


Final Closure 
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Fig 2.—A. Skim incision; B, skin flap dissected; C, pentagonal block resection of 
horizonta! lid and everting mattress sutures placed and tied; D, cross section ef lid to 
show placement of lid sutures for average case; E, closure of lid margin anc tarsus 


completed: F, skin closure. . 


Quickert'" mcdified the original Wies 
procedure by adding a horizontal lid 
shortening. Thus, the Quickert modifi- 
cation of the Wies procedure attacked 
all three anatomic and physiologic 
abnormalities of the lid with one oper- 
ation (Fig 1). The lid is markedly 
shortened in the horizontal direction 
by block excision and modestly tight- 
ened in the vertical direction by redi- 
rection of the pull of the retractors to 
the outer lamina of the lid. Moreover, 
a scar tissue barrier between presep- 
tal and pretarsal orbicularis fibers is 
created by the suturing of conjunctiva 
and retractors to skin and orbicular- 
is. 

The primary objection to this proce- 
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dure is that extreme care must be 
taken to insure that the horizontal 
full-thickness lid incisions do not 
curve upward and follow the line of 
the lid margin in such a manner that 
the blood supply to the lid margin 
flaps is compromised. I achieved 
excellent results with this procedure, 
but came very close to necrosing an 
entire lid margin in an elderly woman 
on one occasion due to just this compli- 
cation. 

I found that I could achieve approx- 
imately the same results by a simple 
shortening of the horizontal lid com- 
bined with everting lid sutures, 
instead of the standard Wies horizon- 
tal lid-splitting and resuturing, to 


Standard Deep 


Placement Placement 


Fig 3.—Placement of mattress sutures 
deep in cul-de-sac plicates retractors 
more effectively in more severe cases. 


achieve a modest amount of retractor 
shortening and simultaneously to cre- 
ate a tissue barrier to overriding of 
the preseptal orbicularis muscle. 


PATIENTS AND METHODS 


Prior to surgery I examined all patients 
in the study. Notiee was made of any 
cicatricial component, the amount of hori- 
zontal lid laxity, and whether dehiscence of 
the lid retractors existed. 


SURGICAL TECHNIQUE 


The lower lid lashes are trimmed, and 
the conjunctival cul-de-sac and skin of the 
involved lid are injected with 2% lidocaine 
with epinephrine hydrochloride. All inci- 
sion is made through the skin from the 
punctum 2 mm below the lashes along the 
full length of the lid, just past the lateral 
canthus (Fig 2,A). The lateral incision is 
carried inferiorly along a crow's-foot 
approximately 1 to 2 cm, and the skin of 
the lid is undermined for 1 to 2 em inferior- 
ly (Fig 2,B). A vertical full-thickness inci- 
sion is made with a straight heavy scissors 
5 to 7 mm from the lateral canthus to a 
depth of 5 to 7 mm through the lid, perpen- 
dicular to the lid margin. This incision is 
then angled medially. The two wound 
edges are then overlapped to determine the 
amount of lid resection necessary to elimi- 
nate the horizontal lid laxity. The medial 
incision is made exactly as the lateral and 
then is angled toward the lateral incision, 
thus producing a pentagonal block resec- 
tion of the lower lid (Fig 2,C). Since the 
incisions are made perpendicular to the 
tangent of the lid margin, they are not 
parallel to one another, but diverge as they 
reach their inferior extent. The use of a 
scleral lens to protect the globe during the 
precedure is not recommended, since its 
use prevents accurate measurement of 
exeess horizontal lid length, which is usual- 
ly underestimated because of the unknown 
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amount of vaulting of the lens over the 
patient's cornea. 

After appropriate hemostasis, the lid- 
everting sutures are then placed (Fig 2,D). 
A double-armed 5-0 polyglycolic acid suture 
with a partially straightened needle is 
carried from the conjunctival surface at a 
location previously determjned by the 
preoperative examination between the 
inferior tarsal border and the deepest point 
of the conjunctival cul-de-sac through the 
lid to emerge just beneath the inferior 
tarsal border. The other arm of the suture 
is placed in a similar manner about 2 to 3 
mm medial or lateral to the first. Two 
sutures are placed on the medial side of the 
wound and one on the lateral side. The 
sutures are then tied firmly, and the lid 
margins should evert moderately. If the 
preoperative examination reveals only a 
moderate amount of vertical lid laxity and 
enophthalmos, the suture is brought direct- 
ly from conjunctival surface to skin surface 
at the level of the inferior tarsal border 
(Fig 3). However, if the case is long-stand- 
ing with severe vertical lid laxity and 
enophthalmos, then the sutures are 
brought from deep in the conjunctival cul- 
de-sac to emerge on the skin side at the 
inferior tarsal border. The lower the 
sutures are placed in the cul-de-sae, the 
greater the plication or shortening of the 
retractors (Fig 3). 

The anastomosis of the medial and later- 
al wound edges is performed by suturing 
the tarsal layer first with three interrupted 
5-0 polyglycolic acid sutures. It is very 
important to reappose the tarsus carefully 
to prevent lid notching. The lid margin is 
closed with three interrupted, 7-0 silk 
sutures placed in the posterior lid margin, 
the Meibomian duct line, and the anterior 
lash line. The ends of the posterior and 
Meibomian duct line sutures should be tied 
within the knot of the anterior lash line 
suture to prevent them from rubbing the 
eye. The conjunctiva and retractors infer- 
ior to the tarsus are closed with several 
interrupted 5-0 polyglycolic acid sutures. 
The orbicularis muscle may be closed with 
a few interrupted 5-0 polyglycolic acid 
sutures if it is gaping (Fig 2,E). The skin 
flap is carefully contoured over the wound, 
and with the patient looking up, the excess 
skin is carefully removed with use of a 
serrated straight blepharoplasty scissors. 
Skin closure is completed with interrupted 
or running 6-0 or 7-0 sidk sutures, as desired 
(Fig 2,F). A lid plate is then placed beneath 
the lower lid to protect the globe, and a 
horizontal mattress suture of 5-0 polypro- 
pylene is placed across the vertical wound; 
care is taken to encompass tarsus on both 
sides, as a tension-releasing traction suture 
(not shown in illustration). This suture is 
tied over a cotton bolster. No dressing is 
applied, but cold compresses are used as 
necessary for the first 24 hours postopera- 
tively. The lid margin sutures may be 
removed as early as five days; however, the 
tension-releasing suture of polypropylene 
is left for two weeks. 

In the dast several cases, I have deleted 
the skin flap and have noticed no differ- 
ence in the end result. 
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RESULTS 


To date I have operated on 20 
eyelids of 13 patients with senile 
entropion. Ages ranged from 61 to 92 
years among seven men and six 
women. Follow-up ranged from three 
months to 4!^ years, with the average 
being two years three months. 

Al| of the patients have had an 
excellent result with the exception of 
one patient in whom an early recur- 
rence developed and who required 
further placement of polyglycolic acid 
lid sutures in the office postoperative- 
ly. This patient had a long-standing 
uncorrected senile entropion for five 
years with moderately severe horizon- 
tal lid laxity, enophthalmos, and 
severe overriding of the preseptal 
fibers onto the pretarsal area. 

The first patient operated on in 
November 1973 had no sutures placed, 
and the contour of his lid remains 
convex rather than concave in appear- 
ance, although frank entropion does 
not exist. 

The operation was successful in one 
patient who had previously had a 
failed Jones* septal tucking procedure 
two years prior. One patient in the 
series had a previous entropion repair 
of unknown type five years before on 
one of his lids and on the cther lid had 
undergone a standard Wies procedure 
followed by overcorrection and sec- 
ondary ectropion. The ectropion had 
been repaired with a standard Byron 
Smith" ectropion repair. Once again 
entropion developed, and because his 
lid was obviously short enough in the 
horizontal direction, only lid sutures 
were used to shorten his retractors 
and produce a scar barrier. 

The procedure has also been per- 
formed on one patient with combined 
cicatricial and senile entropion, and 
although the entropion has been 
cured, I feel that the Quickert modifi- 
cation of the Wies procedure would 
have given a better cosmetic result. 
This is also true for one patient oper- 
ated on for anophthalmie entropion 
with this procedure. 


COMMENT 


This procedure should be reserved 
for those cases of senile entropion 
with definite horizontal lid laxity that 
are well established and have no cica- 
trieial component and no retractor 
dehiscence. Intermittent  entropion 
after surgical or medical irritation of 
the eye should still be nandled by 
placement of Quickert lid sutures. The 
Wies procedure or, if ther» is marked 
horizontal lid laxity, the Quickert 
modification of the Wies procedure, is 
still the operation of choice when scar- 





ring of the tarsoconjunctiva is the 
primary cause of the entropion. The 
Wies procedure alone for senile entro- 
pion without horizontal lid shortening 
risks the complication of secondary 
ectropion. 

In those rare cases when a true 
retractor dehiscence. is the cause of 
the entropion, a simple repair of the 
dehiscence with or without shortening 
of the retractors as Jones teaches is 
probably the procedure of choice. 

One undercorrection occurred in a 
92-year-old man; this pointed up the 
importance of deep placement of the 
everting lid sutures in cases of long- 
standing entropion combined with 
marked enophthalmos. The globe can- 
not offer resistance to the inturning 
of the lid under these circumstances, 
and the passive resistance of the 
plicated retractors is necessary. De- 
finitive retractor shortening may 
even be necessary in these cases. 

Another advantage of this proce- 
dure is its similarity to the standard 
Byron Smith” ectropion repair. This 
greatly facilitates resident training 
since these two conditions can be 
handled in a similar manner. 
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Verticel Mattress Suture for 


Strabismus Resection Operation 


Caleb González. MD 


* The suturiag technique for strabis- 
mus resection has been simplified with 
the use of a sagle double-armed suture in 
the form of a vertical mattress. Synthetic 
ophthalmic satare material has made this 
technique stil more desirable because of 
the tensile strength and tissue-gripping 
characteristics of these materials. 

(Arch Ophtamol 97:931-932, 1979) 


The reseetwæa operation in the treat- 

ment af strabismus is among the 
most commer procedures performed 
in ophtham3c surgery. By tradition, 
most ophthalmologists use two dou- 
ble-armed sutures, which makes the 
procedure lermsthy and cumbersome. 
In the litereture, some previously 
described tecLniques have used only 
one doubleamned suture, but they 
have never 2ecome popular. The 
introductior cf synthetic material in 
the form ef delyglactin 910° and poly- 
glycolic aci? nas forced a review of 
surgical teckm ques due to their tissue 
drag charac% istics, and because of it 
surgery is ‘cEaner.” Introduction of 
the limbalir=Bion‘ made muscle expo- 
sure simplex, sspecially operations on 
the horizontal muscles. 

This articse introduces a method of 
doing the 2we muscle resection opera- 
tion with the use of one continuous 
double-arme suture in the form of a 
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vertical mattress. For several years, I 
used 6-0 chromic gut sutures; but I 
changed to 6-0 synthetic material 
when this type of suture became avail- 
able. 
SURGICAL TECHNIQUE 

A standard limbal incision is made, and a 

traction suture is placed at the limbus in 





Fig 1.—Muscle clamp has been placed, 
muscle severed, and double-armed suture 
started with both needles going toward 
limbus. 





Fig 3.—Needle is passed under original 
loop before being passed through muscle 
stump in direction of limbus. Other needle 
is placed in same fashion. 





front of the muscle to be operated on. I 
prefer one 6-0 silk traction suture at the 
limbus in front of the muscle to be oper- 
ated on, even in recess-resect procedures. 
The superior and inferior traction sutures 
usually do not give enough exposure; they 
have a tendency to bleed and can rotate the 
eye and distort the normal anatomy. A 
muscle clamp is placed, and the muscle is 





Fig 2.—One of needies is passed through 
underside of muscle near its end at prede- 
termined distance and reentered from 
conjunctival side near its center. 





Fig 4.—Vertical mattress suture has been 


completed. å 
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Fig 5.—Traction suture is relaxed by 
removing mosquito clamp attached to it. 
Continuous suture is pulled tight, taking 
globe to muscle. 


severed from the globe. The needles are 
passed through both ends of the muscle 
stump in the direction of the limbus (Fig 
1), and then each needle is brought back to 
enter the end of the muscle under the 
clamp at the predetermined distance. Each 
needle then returns close to the center of 
the muscle from its conjunctival surface 
(Fig 2), passing under the previously 
placed suture before entering the muscle 
stump centrally (Fig 3). This is a crucial 
step in the procedure, since passing the 
suture under the previous suture in front 
of the stump traps the muscle between the 
suture and the sclera when the whole 
suture is finally pulled tight. When using 
synthetic sutures, it is important that 
Tenon's capsule and loose areolar tissue are 
not present in the sclera in front of the 
muscle stump, since this excess tissue 
makes mobility of the suture and tying of 
the knot more difficult. 

Once the double-armed mattress suture 
has been placed (Fig 4), the traction suture 
is released, and the mattress suture is 
pulled tight (Fig 5). A surgeon's knot is 
placed, and the muscle clamp is removed as 
the knot is being tied (Fig 6). Two addi- 
tional single throws are made. The excess 
muscle is cut (Fig 7), and the conjunctiva is 
approximated with two sutures. 


COMMENT 


This suturing technique is fast, easy 
to do, easy to teach, and does not 
require a trained assistant. It adapts 
itself to whatever method a surgeon 
has of applying the clamp or measur- 
ing for a resection. My preference is 
to place the clamp just anterior to the 
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Fig 6.—Double-throw knot is made, and 
suture is pulled tight with forceps. Clamp 
is removed, and two additional single- 
throw sutures are made. 


area where the suture is to be passed 
through the muscle, and then the 
excess muscle is cut before starting to 
pass the continuous suture. The resi- 
dents like it better this way since the 
excess muscle is not in their way. I 
also like to cut the excess muscle with 
a cautery instead of scisscrs; by doing 
so, the anterior and posterior capsules 
fuse together and hold the muscle 
fibers in between. In this fashion, a 
short, new tendon is made. 

This continuous vertical mattress 
suture has been used in more than 200 
procedures without untoward effects. 
The tensile strength of the new 
synthetic suture materials makes the 
suture almost unbreakable. This ma- 
terial attaches itself to the muscle 
tissue in such a manner that once the 
suture has been passed through it, 
even if it is accidentally broken, it will 
not slip out; this makes the procedure 
safer. My experience is similar to that 
of other authors’: when procedures are 
done in more than one eve muscle of 
the same eye or in reoperations, I have 
found less tissue reaction with the use 
of synthetic sutures as compared with 
catgut sutures. 

The only warning to the beginner 
who uses this technique would be to 
pull the suture tight before applying 
the knot; this is also true in any 
resection operation. In arge resec- 
tions of the medial rectus muscle, a 
clean dissection of the muscle from 
the surrounding Tenon’s capsule and 








Fig 7.—Excess muscle tissue is excised. 


check ligaments facilitates placement 
of the clamp and the suture. I have 
found this suturing technique easier 
than the conventional two sutures in 
large resections, since the knot is tied 
on the limbal side of the original 
insertion and not on top of the muscle. 
If the surgeon prefers to use a nonab- 
sorbable suture, he or she should use 
the figure-of-eight technique, which 
was designed for that purpose.’ 


This study was supported in part by funds 
from Research to Prevent Blindness. 

Patrick Lynch made the drawings, and William 
MeVerry did the photographs. 


Nonproprietary Names and 
Trademarks of Drugs 


Polyglactin 910— Vicryl. 
Polyglycolic acid—Dexon. 
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Laboratory Sciences 


Intraocular Penetration of Topically Applied 


Lincomycin Hydrochloride in Rabbits 


John Kleinberg, MD; Frank J. Dea, PhD; Janet A. Anderson, PhD; Irving H. Leopold, MD, DSc 


* Ocular penetration of lincomycin hy- 
drochloride in albino rabbits was deter- 
mined by bioassay. On topical applica- 
tion, the frequency of multiple instillation 
of drops played an important role in 
producing therapeutic levels in the anteri- 
or chambers. Therapeutic levels were 
attained in the cornea, aqueous humor, 
and iris-ciliary body, with peak values 
occurring at 30 to 45 minutes. Varying the 
pH of the dosing solution did not change 
ocular absorption and distribution sub- 
stantially. Removal of corneal epithelium, 
however. greatly enhanced absorption. 
Relative to clindamycin, lincomycin hy- 
drochloride had longer onset of peak 
values and lower overall concentration in 
ocular tissues. Intravitreous injection of 
lincomycin hydrochloride produced thera- 
peutic anc steady levels of antibiotic in 
anterior chambers. Injection produced a 
concentration in aqueous humor twice 
that achievable topically. The major route 
of elimination from the posterior chamber 
was through retina-choroid. 

(Arch Ophthalmol 97:933-936, 1979) 


[incomycin hydrochloride is an anti- 

biotic derived from the actinomy- 
cete, Streptomyces lincolensis. Its an- 
tibacteria| activity is through inhibi- 
tion of protein synthesis at the 50s 
ribosome. The antibiotic spectrum 
covers Gram-positive cocci and Gram- 
positive anaerobes. An in vitro con- 
centration of less than 0.5 ug/mL will 
inhibit Bacillus anthracis and the 
following species of Streptococcus: 
pneumoniae, pyogenes, “and viri- 
dans.'* A concentration of less than 2 
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ug/mL of lincomycin hydrochioride is 
active against Corynebacteriwn diph- 
theriae, Clostridium tetani, and Cl 
perfringens.’ 

Its use for penicillin-sensit: ze indi- 
viduals and its spectrum of activity in 
vitro suggest a potential use for the 
treatment of ocular infectiong. Intra- 
ocular abserption of lincomyzin hy- 
drochloride after intravenous. intra- 
muscular, and subconjunctiva! admin- 
istration has been measured.** There 
are insufficient and inconsistent data 
on absorption of topically applied 
lincomycin hydrochloride.** 


MATERIALS AND METHOES 


Lincomycin hydrochloride used in this 
study was an injectable form with a 
concentration of 800 mg/mL (30%. It was 
diluted to 1% solution with sterile distilled 
water. | 

Animal and microbiological precedures 
were similar to those reported by Mercer et 
al.’ Female white New Zealand rabbits 
were dosed topically with 50 uL of 1.0% 
lincomycin hydrochloride at one dese every 
minute for five doses, with the exception of 
group 2 (see “Dosing Regimen"). At desig- 
nated time intervals following the last 
dose, each rabbit was killed (wth two 
exceptions: see “Dosing Regimen” and 
"Effects of pH anc Collodion Deepicheliali- 
zation”) using intravenously injec-ed 35% 
pentobarbital sodium, and the eyes were 
enucleated, trimmed of all aduentitial 
tissue, and rinsed in a sterile salime solu- 
tion. Samples of aqueous humor were then 
removed by anterior chamber paraeentesis 
using a 25-gauge needle. Each eye was then 
placed in a sterile disposable capped tube 
that was immersed in a mixture of dry ice 
and acetone. The frozen eyes were stored 
in deep freeze at —70 °C until used. Dissec- 
tions of the frozen eyes were deae in a 
manner similar to that described by Abel 
and Boyle. Solid tissue samples were 
rinsed in sterile normal saline, bloted dry 
on sterile filter paper, and put in wials for 
weighing. Tissue homogenization was per- 
formed by grinding the tissue im ground 
glass tubes with ground glass pesties after 





suitable volumes of sterile distilled water 
were added, 1.0 mL for cornea, and 0.2 mL 
for iris-ciliary body. To allow maximum 
diffusion of antibiotic from tissue to sterile 
distilled water, the homogenates were left 
standing at room temperature for a mini- 
mum of three to four hours before assay. 
The aqueous humor was assayed without 
further treatment. 

Drug levels in oeular tissues and fluids 
were measured using a microbiological 
agar diffusion technique using Sarcina 
lutea ATCC (American Type Culture 
Collection) 9341 as the test organism. The 
organism was maintained on slants of anti- 
biotic medium No. 1 (Code of Federal 
Regulation [CFR] 8 141.103) and inoculated 


onto the surface of antibiotic agar No. 3 in 


a roux bottle and incubated for 24 hours at 
32 to 35 ?C. After harvesting, the bulk 
suspension was adjusted so that when an 
aliquot was diluted 1:10 with medium No. 3 
(CFR $ 141.103), a 10% light transmission 
(650 mm) was registered. A 1:100 dilution 
in medium No. 11 (CFR $ 436.102) was 


Table 1.—Aqueous Humor 
Concentrations of 1.096 
Lincomycin Hydrochloride 
Following Two Topical 
Dosing Regimens 


Concentration 
in Aqueous 
Humor, 
ug/mL 


Zone 
Time, Inhibition, 
min mm 


50 uL every 15 minutes for 6 times 


15 NZ* 


50 uL every minute for 5 times 
15 9.6 


*No zone of inhibition. 
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seeded to a base layer of medium No. 11. 
Six evenly spaced penny cylinders were 
placed on the agar plates. Known standard 
concentrations of lincomycin hydrochloride 
were placed in the cylinders to produce a 
standard curve for determining antibiotic 
concentrations in ocular tissues and fluids. 
Plates were incubated for 16 to 18 hours at 
37 °C, and diameters of each zone of inhi- 
bition were measured. Dilution factors 
were taken into consideration in calculat- 
ing antibiotic concentrations. Antibiotic 
activity was expressed as lincomycin 
hydrochloride equivalents in micrograms 
per gram weight or milliliter volume. 


Dosing Regimen 


Two groups of three female white New 
Zealand rabbits were treated topically with 
1% lincomyein hydrochloride. Group 1 was 
given a 50-uL drop every minute for a total 
of five applications. Group 2 was given a 
50-uL drop every 15 minutes for a total of 
six applications.’ Aqueous humor samples 
were obtained from each rabbit by anterior 
chamber paracentesis with 25-gauge nee- 
dles at the following time intervals: 15, 30, 
45, 60, 90, and 120 minutes, with one eye 
being used for each time period. Ten 
minutes before paracentesis, 2.5 mL of 
ketamine hydrochloride, 100 mg/mL intra- 
muscularly, was given for anesthesia. In 
addition, just prior to removal of aqueous 
humor, two drops of 0.5% proparacaine 
hydrochloride were applied topically to 
each eye. 


Intraocular Penetration of 
Lincomycin Hydrochloride 
Over Time 


Rabbits were divided into five groups. In 
each group one rabbit received sterile 
saline in the left eye as control and 1.0% 
linecomycin hydrochloride in the right eye. 
All other rabbits received 1% lincomycin 
hydrochloride in both eyes. The drug was 
given in a 50-uL drop every minute for a 
total of five applications. The rabbits were 
killed at the predetermined times of 15, 30, 
45, 90, and 120 minutes, respectively, after 
the last dose. All eyes were enucleated and 
immediately frozen after removal of aque- 
ous humor. Tissues assayed were cornea, 
aqueous humor, iris-ciliary body, lens, 
vitreous body, and retina-choroid. 


Effects of pH and 
Collodion Deepithelialization 


Two groups of six rabbits each were 
dosed once every minute with a 50-uL drop 
for a total of five applications. Group 1 was 
treated with 1% lincomycin hydrochloride 
at a pH of 5.8 to 5.7. Group 2 was treated 
with 1% lincomycin hydrochloride at a pH 
of 7.2 to 7.5. Before treatment, each right 
eye was treated with collodion to remove 
the corneal epithelium. The left eye was 
used as a control. Each rabbit was anesthe- 
tized with 0.5 mL of ketamine hydrochlo- 
ride 100 mg/mL intravenously and two 
drops of 0.5% proparacaine hydrochloride 
topically prior to collodion treatment and 
anterior ehamber paracentesis. Aqueous 
humor samples were obtained 20, 40, and 60 
minutes after treatment. 
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Table 2.—Intraocular Penetration of Topical 1.0% Lincomycin Hydrochloride 
Following Administration of 50 uL on Each Eye Every Minute for Five Doses* 






Time After 
Last Dose, 
min 


Antibiotic Concentrations, ug/mL 






Cornea Aqueous Humor Iris-Ciliary Body 
























































15 Treated 12.63 + 2.49(3) 0.63 + 0.23(3) NZ1(3) 
Control NZ(1) NZ(1) NZ(1) 

30 Treated 20.17 + 8.51(5) 0.99 + 0.45(5) 1.22 + 0.54(5) 
Control NZ(1) NZ(1) NZ(1) 
Treated 13.91 + 7.24(4) 1.76 + 0.94(4) 1.47 + 1.08(4) 
Control NZ(1) . NZ(1) NZ(1) 
Treated 6.98 + 4.11(5) 0.98 + 0.31(5) 0.38 + 0.38(5) 
Control NZ(1) NZ(1) . NZ(1) 
Treated 5.97 + 0.41(3) 0.85 + 0.06(3) 1.57 + 0.92(3) 
Control NZ(1) NZ(1) NZ(1) 








*Mean values and standard errors of mean are given. Numbers in parentheses refer to number of 
animals. 
TNo zone of inhibition. 


Log Concentration, ug/mL 





Time, hr 


Fig 1.—Disappearance of lincomycin hydrochloride from vitreous body after intravitreous 
injection of 3,000 mg/10 mL of lincomycin hydrochloride. Each time point represents 
one rabbit. Straight line determined by linear regression. 
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Table 3.—Aqueous Humor Concentrations Following Topical Applicatiors of 
1.0% Lincomycin Hydrochloride at pH Ranges of 7.2 to 7.4 and 5.2 to 57 on 
Collodion-Treated Corneal Epithelium* 





Concentration, ;g/mL 


Concentration, ;g/mL 
(pH 7.2 to 7.4) 


(pH 5.2 to £7) 





20 
Coiiodion treated 
Contro! (untreated) 
40 
Coliocion treated 







46.0 + 19.7 98.7 + 313 









40.8 + 15.8 34.0 + 148 






60 
Coltocien treated 





43.6 + 31.4 





28.6 + 12.3 


“Two eyes at each time point in each group. Mean values + SD. 


Log Concentration, ug/mL 


Time, hr 


Fig 2.—Appearance of lincomycin hydrochloride in aqueous humor after intravicreous 
injection of 3:990 mg. 10 mL of lincomycin hydrochloride. Each time point represents 
one rabbit. 
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Intravitreous Injection of 
Lincomycin Hydrochloride 


Six white New Zealand rabbits received 
3,000 ug in 10 uL of lincomycin hydrochlo- 
ride via intravitreous injection with a 30- 
gauge needle. The injection was directed 
through the pars plana some distance from 
the retina and with care not to strike the 
lens. Prior to injection, each rabbit was 
anesthetized with 0.5 mL of ketamine 
hydrochloride 100 mg/mL intravenously, 
and topically with two drops of 0.5% pro- 
paracaine hydrochloride. One rabbit was 
killed at each of the*following time inter- 
vals: 1, 2, 3, 4, 5, and 6 hours. All eyes were 
immediately frozen in dry ice and acetone 
mixture after removal of aqueous humor 
by paracentesis. Both aqueous humor and 
vitreous body were assayed. 


RESULTS 
Dosing Regimen 


Bioassay results from two dosing 
regimens are shown in Table 1. As can 
be seen from the Table, the dosing 
regimen of a 50-gL drop every minute 
for five times consistently produced 
important zones of inhibition, where- 
as the 50-uL drop every 15 minutes for 
six doses did not produce zones. 


Intraocular Penetration of 
Lincomycin Hydrochloride 
Over Time 


Data in Table 2 showed that linco- 
mycin hydrochloride was found in the 
following order cf decreasing concen- 
trations: cornea, iris-ciliary body, 
aqueous humor. No antibiotic was 
detected in the other tissues (lens, 
vitreous body, retina-cheroid) by the 
method of assay. The cornea main- 
tained therapeutic concentrations 
throughout the two-hour experiment, 
reaching maximum concentrations 
within 30 to 45 minutes and slowly 
decreasing thereafter. The aqueous 
humor and iris-ciliary body also main- 
tained therapeutic concentrations 
over the course of the experiment and 
reached maximum concentrations 
within 30 to 40 minutes after applica- 
tion of the drug. The large standard 
deviations stem from the variability 
of the bioassay. In all tissues meas- 
ured, untreated eyes displayed no 
zones of inhibition in the bioassay. 


Effect of pH and 
Deepithelialization 


Table 3 shows aqueous humor 
concentrations of lincomycin hydro- 
chloride in collodion deepithelialized 
eyes and normal eyes. Results indi- 
cated that there was greatly enhanced 
penetration in the collodion-treated 
eyes, suggesting that corneal epithe- 
lium acts as a barrier. In addition, 
comparing the results for the two pH 
ranges, there was no meaningful 
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difference in lincomycin hydrochlo- 
ride penetration in collodion-treated 
eyes as well as normal eyes. 


Intravitreous Injection 


Figure 1 shows the rate of decline of 
lincomyein hydrochloride concentra- 
tion in the vitreous body following 
intravitreous injection. The straight 
line was determined by linear regres- 
sion. From these data, the first order 
disappearance rate of lincomycin hy- 
drochloride was calculated to be 9.9/ 
hr. 

The appearance of lincomycin hy- 
drochloride in the aqueous humor 
following intravitreous injection is 
shown in Fig 2. The level of the anti- 
biotic in the aqueous humor increased 
rapidly, then attained a steady state. 
However, a concentration gradient 
between the aqueous humor and the 
vitreous body existed throughout the 
course of the experiment. 


COMMENT 


Nakatsue* and Imai’ reported ther- 
apeutic levels of lincomycin hydrochlo- 
ride in ocular tissues following topical 
dosing regimens of once every five 
minutes for five times. This study, 
which employed a dosing regimen of 
once every five minutes for five doses, 
showed similar results. Both dosing 
regimens emphasize the necessity of 
saturating the precorneal film to 
allow for adequate penetration of 
lincomycin hydrochloride. This is dif- 
ferent from clindamycin, which exhib- 
ited effective penetration with a 
dosing regimen of once every 15 
minutes for six times.’ Nevertheless, 
the frequency for the application of 
multiple drops is apparently a crucial 
factor for the successful topical use of 
this class of antibiotics. 

Penetration studies of topical 1% 
lincomycin hydrochloride indicated 
that, of all the tissues measured by 
bioassays, the corneal tissue attained 
the highest drug concentration. The 
cornea maintained therapeutic con- 
centration throughout the experi- 
ment, reaching a maximum value of 
20.17 ng/g within 30 minutes after the 
last application. Concentrations in the 


1. Goodman L, Gilman A: The Pharmacological 
Basis of Therapeutics, ed 5. New York, Macmil- 
lan Co Publishers, 1975, pp 1227-1230. 

2. Magerlein B, Birkenmayer R, Kagan F: 
Chemical modification of lincomycin. Antimicrob 
Agents Chemother, 1967, pp 727-7386. 

3. Becker E: The intraocular penetration of 
lincomyein. Am J Ophthalmol 61:968-965, 1969. 

4. Coles &, Boyle G, Leopold I: Lincomycin 
levels in rabbit ocular fluids and serum. Am J 
Ophthalmol 72:464-471, 1971. 
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aqueous humor and iris-ciliary body 
were similar, reaching peak values in 
45 minutes with concentrations of 1.76 
ug/mL and 2.94 ug/g, respectively. 
Nakatsue" observed concentrations 
with peak values within one hour of 
3.0 ug/mL and 24.6 ug/g, respectively, 
for aqueous humor and iris-ciliary 
body. In contrast, in Imai's study,’ the 
concentration in aqueous humor was 
greater than that of the iris-ciliary 
body with peak values at two hours of 
8.6 ug/mL and 5.0 ug/mL, respective- 
ly. The quantitative difference be- 
tween this and the other two studies 
was apparently due to a difference in 
the time intervals between drops. The 
reason for the difference in results, 
both qualitative and quantitative, 
between Nakatsue's study and Imai's 
study remains unfound. It should be 
pointed out that microbiologic assay is 
a measure of the free, active antibiot- 
ic. It is conceivable that variations in 
tissue homogenization might have 
produced some differences in the 
result. Although Bloom et al* indicate 
that there are low levels of proteins in 
the aqueous humor, the explanation 
might be applicable to tissues such as 
the cornea and iris-ciliary body. 

The cornea comprises three major 
layers: the epithelium, the stroma, and 
the endothelium. The epithelium and 
endothelium are lipoidal membranes, 
while the stroma is mostly hydro- 
philie. Raising the pH of lincomycin 
closer to the pK, (7.6, where 
pH = pK, + log (A-/HA), increases 
the population of the un-ionized 
species available. This, theoretically, 
would allow for a greater penetration 
through the lipoidal barriers. An 
adjustment of the pH from 5.5 to 7.5 
did not produce meaningful enhance- 
ment of penetration, apparently due 
to greater difficulties for the lipoidal 
species to cross the stroma. Likewise, 
better absorption of clindamycin could 
be attributed to its favorable hydro- 
phobic/hydrophilie balance. 

Removal of the corneal epithelium 
with collodion allowed for a substan- 
tial increase in lincomycin hydrochlo- 
ride penetration. Apparently deepi- 
thelialization exposed the underlying 
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stroma, permitting better penetration 


of the water-soluble antibiotic 
through the hydrophilic stroma. This 
demonstrates that the corneal epithe- 
lium acts as a barrier, if not the rate 
limiting factor, for the ocular absorp- 
tion of lincomycin hydrochloride. This 
is somewhat different from the data 
for clindamycin,’ which showed the 
epithelium acting as a reservoir. 

Maurice’? has shown that water- 
soluble antibiotics injected into the 
vitreous body diffuse rapidly through- 
out the vitreous. Antibiotics that are 
injected into the vitreous have one or 
both of the two known ways to leave 
the vitreous compartment: (1) diffu- 
sion anteriorly to the aqueous humor, 
and (2) active transport through the 
retina-choroid. Experiments in this 
study have yielded a first-order disap- 
pearance rate from the posterior 
chamber of 9.9/hr, or a half-life (tą) of 
2.9 hours. This residence time is 
virtually identical with the reported 
t, of 3 hours for clindamycin hydro- 
chloride. It is evident that the mech- 
anisms for vitreal elimination of both 
antibiotics are identical, both being 
predominantly cleared via the retina- 
choroid. These findings are consistent 
with the similarity of their chemical 
structures. Although there is a sub- 
stantial loss of drugs through the reti- 
na-choroid, intravitreous injection 
does produce steady therapeutic levels 
of lincomycin in the anterior chamber, 
suggesting the feasibility of this route 
of drug administration for the treat- 
ment of anterior infections. However, 
in view of the efficacy of topical 
administration, intravitreous injec- 
tion should not, in most cases, be the 
preferred route. 
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Proparacaine hydrochloride—A/ca?ne, Oph- 
thaine, Ophthetic. 


15:216-219, 1976. 

9. Nakatsue T: Intraocular penetration of anti- 
bioties into rabbit eye with purulent uveitis. 
Nippon Ganga Gakkai Zasshi 175:1244-1247, 
1961. 

10. Maurice D: Injection of drugs into the 
vitreous body, in Leopold I, Burns R (eds): 
Symposium on Ocular Therapy. New York, John 
Wiley & Sons Inc, 1976, vol 9, pp 59-72. 


Lincomycin Hydrochloride Penetration in Rabbits—Kleinberg et al 





The Effect of Phenylephrine on the Cornea 


Henry F. Edelhauser, PhD; James E. Hine, MD; Harlan Pederson, MS; Diane L. Van Horn, PhD; Richard O. Schultz, MD 


® Rabbit corneas were treated with 
three drops of phenylephrine hydrochlo- 
ride withthe epithelium intact or denuded. 
Cornea! thickness was measured before 
and after drug treatment, and at various 
times after treatment the corneas were 
fixed for scanning and transmission elec- 
tron microscopic observation. The results 
of this study show that phenylephrine 
caused a dramatic increase in corneal 
thickness (drug-induced edema) and cel- 
lular vacuolation within the keratocytes 
and endothelial cells in the corneas with- 
out the epithelium. Corneal thickness did 
not change and the ultrastructural 
changes were minimal following drug 
application in those corneas with the 
epithelium intact. Results of this study 
also suggest that phenylephrine has a 
cytotoxic effect on the corneal endothe- 
lium and keratocytes when used in 
corneas where the epithelium has been 
removed. Im corneas with intact epithe- 
lium, the damage was less severe and 
limited tc the epithelium. 

(Arch @pathalmol 97:937-947, 1979) 


henylephrine hydrochloride is 

widely used to obtain mydriasis for 
routine funduscopie examination, re- 
fraction, and during retinal surgery. 
With its use there have been reports 
describing acute systemic hyperten- 
sion," and two studies have been 
published eemparing dose vs mydriat- 
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ic effect.^* Recently, in the national 
drug registry’ two documented cases 
have been listed of epithelial edema 
and sloughing of the complete epithe- 
lium with the use of 10% phenyleph- 
rine hydrochloride. 

Many of the newer techniques in 
retina and vitreous surgery demand 
maximal pupillary dilation for pro- 
longed periods of time. Repeated topi- 
cal application of mydriatics and 
cycloplegics are often required to 
insure continued mydriasis. Frequent- 
ly during the course of the surgery, 
the corneal epithelium becomes ede- 
matous and eventually denuded by the 
surgeon, yet the mydriatic drops are 
continued. Clouding of the corneal 
stroma is often observed during the 
course of the operation. Machemer* 
has noted that phenylephrine hy- 
drochloride should not be used for 
vitrectomy because it causes endothe- 
lial haze that will impair the surgeon's 
visibility of the fundus. 

Therefore, the purpose of this study 
was to investigate the effect of 
phenylephrine on the cornea and to 
describe the specific effect this agent 
has on the corneal epithelium. stroma, 
and endothelium. 


MATERIALS AND METHODS 


Commercial 2.5% and 10% phenylephrine 
hydrochloride and 2.7% phenylephrine hy- 
drochloride prepared without preservative 
were administered topically (one drop 
every five minutes for three applications) 
to the corneas of three groups of albino 
rabbits. Each group contained 14 rabbits. 
Prior to the application of phenylephrine, 
one drop of 0.4% benoxinate hydrochloride 
was placed in both eyes of each rabbit. The 
corneal epithelium was then remeved from 
one eye and left intact in the other eye. For 
controls the epithelium was scraped and no 
additional drug or vehicle added (N = 4) or 
one drop of 0.9% sodium chloride was 


administered topically every five minutes 
for three applications {N = 5). 

Corneal thickness was measured with a 
pachometer, modified according to Mishi- 
ma and Hedbys,* before topical application 
of phenylephrine, after scraping the epi- 
thelium, and at 15, 30, 80, 120, 240 minutes, 
and 24 hours. At 15 minutes, 1, 48, and 72 
hours, the animals were killed and the 
corneas excised for scanning and transmis- 
sion electron microscopy (SEM and TEM). 

In another series of five rabbits, 10% 
phenylephrine hydrochloride was adminis- 
tered to the scraped cornea (one drop every 
hour for eight applications) for three 
consecutive days. Corneal thickness was 
measured and the animals killed one hour 
after the final drop of phenylephrine. 

The corneas were fixed for electron 
microscopy in 2.7% glutaraldehyde buf- 
fered with phosphate (pH 7.1, 330 mOsm) 
for at least eignt hours at 4 °C. The corneas 
were then cut in half and postfixed in 2% 
osmium tetroxide for two hours. Small 
pieces of one half of each cornea were 
embedded in a low viscəsity epoxy medium 
for TEM. The ether half of each cornea was 
prepared for SEM of the endothelium 
according to a modified method of Cleve- 
land and Schneider.” They were pene- 
trated with the low viscosity resin, poly- 
merized overnight at 37 °C and for 48 hours 
at 60 *C, glued to stubs, sputtered-coated 
with gold palladium, and viewed with a 
scanning electron microscope. 


RESULTS 


Topical application of 2.5% or 10% 
phenylephrine hydrochloride in eyes 
with intact cerneal epithelium did not 
result in an increase in corneal thick- 
ness (Fig 1). Corneal ultrastructural 
changes were present, however, and 
were found to be most prominent in 
the epithelium and anterior stroma. 
At 15 minutes after application, TEM 
demonstrated sloughing of the super- 
ficial, plate-like, squamous epithelial 
cell layers. The remainder of the 


Phenylephrine and Cornea—Edelhauser et al 937 


EX =] "Ada f. P MER EE, LRNQOR re Limak Malls MC Z^ u] ord MT NR 











— 
" "T 


A Corneal Thickness 


0.200 


0.100 


0.000 


Aå —EPI 10% Phenylephrine 
ee —EP! 2.5% Phenylephrine 
e—e -EPI 

e-* —EPI 0.9% Sodium Chloride 
o-o -- EPI 10% Phenylephrine 


buf O1 Mm 


N= 
N= 
N= 
N= 
N= 





—0.100 
15 30 60 120 180 240 24 
Before EPI Minutes Hours 
Drug Scraped 


Application 


Fig 1.—Effect of topical phenylephrine applications on corneal thickness (in millimeters). 
Each point represents mean and brackets SEM. EPI indicates epithelium; —, scraped; +, 


not scraped. 


central and basal epithelial cells were 
intact and displayed normal ultra- 
structure (Fig 2, top). At one hour the 
squamous cells were completely de- 
nuded, and many cytoplasmic vacuoles 
were present within the central wing 
cells (Fig 2, center). Basal epithelial 
cells were elongated and narrow with 
numerous cytoplasmic vacuoles that 
tended to distort the nuclei (Fig 2, 
bottom). Keratocytes located in the 
anterior stroma were frequently 
swollen and contained large cytoplas- 
mic vacuoles (Fig 3), while a majority 
of the keratocytes seen in the posteri- 
or stroma were normal in appearance 
with only a few showing smaller 
vacuoles. Scanning electron micros- 
copy of the endothelium showed excel- 
lent preservation of the normal mosa- 
ic-like cellular pattern (Fig 4, top) and 
TEM demonstrated normal ultra- 
structure except for the presence of 
occasional cytoplasmic vacuoles (Fig 4, 
bottom). 7 

Corneas that had only the epithe- 
lium scraped and those that had both 
the epithelium scraped and the 0.9% 
sodium chloride vehicle applied topi- 
cally demonstrated a slow but pro- 
gressive swelling rate (0.063 + 0.014 
mm/hr) at one hour and 0.090 mm/hr 
at two hours. The corneal thickness 
had increased to 0.16 + 0.02 mm at 
four hours and 0.2 mm after 24 hours 
(Fig 1). Reepithelialization brought 
about a progressive decrease in cor- 
neal thickness with a return to normal 
in five days. Electron microscopy of 
the keratocytes and endothelial cells 
from corneas in this group showed 
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normal ultrastructure at both 15 
minutes and one hour (Fig 5). 

Corneas that were treated with 2.5% 
or 10% phenylephrine hydrochloride 
with the epithelium scraped demon- 
strated a dramatic increase in thick- 
ness at 15 minutes, 30 minutes, 1 hour, 
and 2 hours, which was significantly 
different from the denuded corneas 
not receiving the drug (P < .02) (Fig 
1). Although the 10% phenylephrine 
hydrochloride caused a greater in- 
crease in corneal thickness, it was not 
significantly greater than the 2.5% 
solution. 

Corneal ultrastructural changes 
were associated with the sharp in- 
crease in thickness. At 15 minutes and 
one hour, the stromal keratocytes 
were grossly enlarged and displayed 
numerous cytoplasmic vacuoles, dila- 
tion of the rough endoplasmic reticu- 
lum, and distortion of the nuclei (Fig 
6). Scanning electron microscopy dis- 
closed balled-up endothelial cells and 
the breakdown of many junctional 
complexes, resulting in a “cobble- 
stone" appearance of the endothelium. 
Pits, representing areas where cyto- 
plasmie bridges have collapsed into 
vacuoles just beneath the surface, 
were prominent (Fig 7, top). Trans- 
mission electron microscopy of the 
endothelial cells from the same cornea 
displayed both intracellular and inter- 
cellular vacuoles, distortion of the 
nuclei, disrupted junctions, and very 
irregular outer plasma membranes 
(Fig 7, bottom). At 48 hours, many 
polymorphonuclear leukocytes were 
found in close association with kerato- 


cytes that had been damaged by the 
extreme cytoplasmic vacuolization. 
Multivesicular vesicles and residual 
bodies were evident in many of these 
injured cells (Fig 8, top). Other kerato- 
cytes were found to be completely 
disrupted and were apparently being 
phagocytosed by WBCs (Fig 8, bot- 
tom). Scanning electron microscopy of 
the corneas from the same group 
showed that the endothelium had 
returned to a more normal mosaic-like 
pattern when compared with the one- 
hour postapplication group. The cells, 
however, remained slightly swollen, 
and numerous apical flaps could be 
seen at the cellular junctions (Fig 9, 
top). Transmission electron micros- 
copy showed that cytoplasmic vacuoles 
were no longer present within the 
endothelial cells and that the junction- 
al complexes between cells were 
restored. However, residual effects, 
such as clarification of the basal cyto- 
plasm and a deposition of electron- 
dense material in posterior Desce- 
met's membrane, still remained (Fig 
9. bottom). 

Scraped corneas that received a 
topical application of 10% phenyleph- 
rine hydrochloride of one drop per 
hour for an eight-hour period for three 
days showed a dramatic increase 
above pretreatment (0.5 mm) in 
corneal thickness of 0.25 mm and were 
edematous on slit-lamp examination. 
Keratocytes from corneas in this 
group appeared completely necrotic 
and contained no recognizable orga- 
nelles when examined with TEM (Fig 
10). Endothelial SEM showed that the 
cells had swollen and disrupted the 
normal hexagonal pattern. Several 
blebs, which proved to be WBCs under 
TEM, could be seen in close associa- 
tion with the microvilli that project 
from the posterior plasma membranes 
of the endothelial cells (Fig 11, bottom 
left). Endothelial TEM demonstrated 
clarifieation of the basal cytoplasm 
and a deposition of electron-dense 
material in posterior Descemet’s 
membrane. White blood cells were 
found entwined with microvilli pro- 
jecting from the endothelial cell 
surfaces (Fig 11, top right). Other 
areas from the same cornea displayed 
polymorphonuclear leukocytes lying 
within the endothelial cell layer (Fig 
11, bottom right). 


COMMENT 


The results of this study show that, 
if the epithelium is intact, there is ng 
increase in corneal thickness from any 
of the concentrations of phenyleph- 
rine. There is, however, epithelial 
damage to the outer cell surface that 
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Fig 2—Tiansmission electron 3S 
microscopy. Top, Superficial 
epithelium of intact rabbit cor- 
nea fixed T5 minutes after topi- 
cai application of phenylephrine 
shows slcughing of superficial 
plate-like squamous cell layers. 
Center, Superficial epithelium of 
intact raboit cornea fixed one 
hour after topical application of 
phenylephrine shows denuded 
squamous-cells and cytoplasmic 
vacuoles present with central 
wing celis.Bottom, Basal epithe- 
lial cells from same cornea as 
Fig 2, center, display very elon- 
gated narrow cells with distorted 
nuclei. Numerous variable-sized 
vacuoles fili cytoplasm (original 
magnification x 6,300). 


Fig 3.—Transmission electron 
microscopy of anterior stroma of 
intact rabbit cornea fixed one 
hour after topical application 
of phenylephrine. Many kera- 
tocytes are swollen and 
contain large cytoplasmic 
vacuoles (original magnification 
x 11,800). 





Fig 4.—Top, Scanning electron 
microscopy of endothelium of 
intact rabbit cornea fixed one 
hour after topical application of 
phenylephrine shows preserva- 
tion of normal mosaic-like cellu- 
lar pattern (original magnifica- 
tion x 1,300). Bottom, Transmis- 
sion electron microscopy of en- 
dothelial cells from same cornea 
show that normal ultrastructure 
is maintained except for pres- 
ence of occasional cytoplasmic 
vacuoles (original magnification 
x 6,800). 
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Fig 6.—Transmission electron 
microscopy of stroma of scraped 
rabbit cornea fixed after topical 
application of phenylephrine. 
Keratocytes are grossly en- 
larged and display numerous 
cytoplasmic vacuoles, dilation of 
rough endoplasmic reticulum, 
and distortion of nuclei (original 
magnification x 11,800). 


Fig 7.—Top, Scanning electron 
microscopy of endothelium from 
same cornea as in Fig 6. Cells 
are balled up and pulled apart. 
Pits are present in posterior 
plasma membrane, and many of 
junctional complexes appear to 
have collapsed (original magnifi- 
cation x 1,300). Bottom, Trans- 
mission electron microscopy of 
endothelial cells from same cor- 
nea shows both intracellular and 
intercellular vacuoles, distortion 
of nuclei, straight cellular junc- 
tions, and very irregular outer 
plasma membranes (original 
magnification X 6,300). 





Fig 8.—Transmission electron 
microscopy. Top, Stroma of 
scraped rabbit cornea fixed 48 
hours after topical application of 
phenylephrine. Polymorphonu- 
clear leukocyte is seen in close 
association with damaged kera- 
tocyte containing multivesic- 
ular vesicles and residual 
bodies (original magnification 
x 10,500). Bottom, Stroma from 
same cornea. A completely dis- 
rupted keratocyte is being pha- 
gocytosed by a polymorphonu- 
clear leukocyte (original magnifi- 
cation x 22,800). 
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may be related to the epithelial 
vacuolization that results from the use 
of phenylephrine. Sloughing of the 
corneal epithelium has been noted 
with the use of this drug.’ This may be 
secondary to the vacuole formation 
noted in this study leading to cell lysis. 
Another possible cause, as noted by 
Pfister and Burstein," is the epithelial 
damage caused by benzalkonium chlo- 
ride, which is used as a preservative in 
commercial preparations of this 
drug. 

Of particular clinical importance is 
the drug-induced edema that occurs in 
corneas with the epithelium removed. 
This edema appears to be the result of 
the drug penetrating through the 
cornea. Since it does not occur with 
the epithelium intact, one can con- 
clude that the epithelium acts as a 
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barrier to the drug. This is consistent 
with past studies where removal of 
the epithelium will increase the drug 
penetration by three- to fivefold for 
steroids’ and antivirals,'* respective- 
ly. 

Since corneal edema and vacuole 
formation occurs regardless of drug 
concentration, these changes would 
not appear to be related to the osmo- 
larity of the drug (1,062 mOsm for 
10%, 375 mOsm for 2.5%, and 300 
mOsm for 2.7%). The drug vehicle can 
also be ruled out as a factor because 
the same degree of corneal edema and 
vacuolization occurs with 2.7% phenyl- 
ephrine hydrochloride that is prepared 
to isotonicity in distilled water. There- 
fore, these corneal effects would 
appear to be related to the phenyleph- 
rine itself or possibly a breakdown 


Fig 9.—Top, Scanning electron 
microscopy of endothelium from 
same cornea as in Fig 8. Cells 
have returned to a more normal 
mosaic-like pattern but remain 
slightly swollen and display nu- 
merous apical flaps at cellular 
junction (original magnification 
x 1,300). Bottom, Transmission 
electron microscopy of endothe- 
lial cells from same cornea show 
an absence of cytoplasmic vac- 
uoles and restoration of junc- 
tional complexes. Note deposi- 
tion of electron-dense material 
in posterior Descemet's mem- 
brane (original magnification 
x 7,400). 


product or a metabolite of phenyleph- 
rine. It has been reported that 
buffered phenylephrine does contain 
two breakdown products: 1,2,3,4-tetra- 
hydro-4,6-dihydroxy-2-methyliso- 
quinoline and a 4,8-dihydroxy analo- 
gue,'' which also could act osmotically 
within the cornea to increase its thick- 
ness. 

The vacuolization that occurs within 
the keratocytes and endothelium is 
most likely the result of the phenyl- 
ephrine, its breakdown product or 
metabolite causing an increase in 
intracellular osmolarity. As the water 
is osmotically drawn into the cells, the 
water vacuoles form. A similar obser- 


. 4 * 
vation has been reported for sucrose 


in the proximal tubular cells of the 
rat," and in the ciliary epithelium 
following intravenous administration 
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Fig 10.—Transmission electron 
microscopy of stroma of scraped 
rabbit cornea fixed after topical 
application of 1096 phenyleph- 
rine, one drop per hour for an 
eight-hour period for three days. 
Keratocytes are completely ne- 
crotic anc display no recogniza- 
ble organelles (original magnifi- 
cation x 7,800). 
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Fig 11.—Bottom left, Scanning 
electron microscopy of endothe- 
lium from same cornea as in Fig 
10. Cells are swollen and show 
greatly increased number of sur- 
face microvilli. Several polymor- 
phonuclear leukocytes are seen 
lying on endothelial cell mem- 
branes (original magnification 
x1,300). Top right, Transmis- 
sion electron microscopy of en- 
dothelial cells from same cornea 
display clarification of basal cy- 
toplasm and narrow band of 
electron-dense material in pos- 
terior Descemet's membrane. A 
WBC is entwined with numerous 
microvilli on endothelial cell sur- 
face (original magnification 
x 10,000). Bottom right, Trans- 
mission electron microscopy 
from same cornea shows two 
polymorphonuclear leukocytes 
lying within endothelial cell 
layer (original magnification 
x 11,400). 
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of urza. Orce equilibrium has been 
reached between the drug and cornea, 
the -acuolization will decrease, as 
illustrated by the three-day phenyl- 
ephriae treztment (Fig 10). Recent 
studies in our laboratory have shown, 
however, thæ these corneas do not go 
unscathed. Phenylephrine can cause a 
decrease in cerneal endothelial glucose 
meta olism,’ and, as indicated in Fig 
10, the endothelium has been induced 
to produce ar electron-dense material 
between the endothelium and Desce- 
met's membrane. 

These stud-es provide evidence that 
phenylephrine can have a cytotoxic 
effect-.on the »orneal endothelium and 
keratecytes when used in corneas 
where the eoithelium has been re- 
movec. In cormeas with the epithelium 
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intact, the damage was less severe and 
limited to the epithelium. These obser- 
vations are not species specifie, for the 
same results occur with 10% phenyl- 
ephrine in cats and isolated perfused 
human cornea. 

Of major clinieal concern is the 
prolonged use of 10% phenylephrine 
for mydriasis following retinal reat- 
tachment surgery and its use during 
vitrectomy following removal of the 
corneal epithelium, which could lead to 
corneal decompensation. The corneas 
of diabetic patients may possess 
epithelial ulceration as well as a slow 
rate of reepithelialization.* Use of 
phenylephrine in these corneas could 
be particularly hazardous. 

Recent studies have shown very 
small amounts of cycloplegics in an 
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ointment vehicle to provide adequate 
mydriasis and cycloplegia.'* Perhaps 
use of this vehicle would allow safer 
delivery of phenylephrine, or phenyl- 
ephrine could be delivered as a precur- 
sor as has beer done with dipive- 
frin. 
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Error in Letter to the Editor.-In the letter to the editor titled "Possible Pineal- 
Suprachiasmatie Clock Regulation of Development and Life Span,” published in the 


February ARCHIVES (97:359, 1979), the second sentence in the second paragraph should 
have read, “Blind persons younger then age 65 with retrolental fibroplasia were found to 
have a significantly better ten-year survival rate (P < .05) than other blind persons 


younger than age 65.” 
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The Histology of Retinal Nerve Fiber 
Layer Bundles and Bundle Defects 


Ronald L. Radius, MD, Douglas R. Anderson, MD 


e The fiber bundle striations recog- 
nized clinically in normal monkey eyes 
appear to be bundles of axons compart- 
mentalized within glial tunnels formed by 
Müller's-cell processes, when viewed his- 
tologically. The dark boundaries that 
separate individual bundles are the broad- 
ened foot endings of these cells near the 
inner surface of the retina. Within one 
week after focal retinal photocoagulation, 
characteristic fundus changes could be 
seen in experimental eyes. In histologic 


he retinal nerve fiber layer is 

recognized ophthalmoscopically as 
a pattern of subtle striations near the 
inner surface of the retina.’ In a 
variety of optic neuropathies, defects 
oceur within this pattern, and the 
recognition of such defects has be- 
come important in early diagnosis of 
atrophy of the lower visual path- 
ways." 
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Fig 1.—Fundus photograph of normal 
rhesus monkey eye in which retinal stria- 
tions of individual nerve fiber bundles can 
be seen. In areas where axon bundles are 


particulagy well defined (inset, x 30), 
darker boundaries can be seen to sepa- 
rate individual striations (arrows). 
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sections of the involved retina, there was 
marked cystic degeneration of the retinal 
nerve fiber layer. Within one month, atro- 
phy of distal axon segments was com- 
plete. With the drop-out of damaged 
axons and thinning of individual fiber 
bundles, retinal striations became less 
prominent. The resulting fundus picture in 
these experimental eyes is similar to fiber 
bundle defects that can be seen clinically 
in various neuro-ophthalmic disorders. 
(Arch Ophthalmol 97:948-950, 1979) 


In this report, we describe the 
ophthalmoscopie and histopathologic 
appearance of the normal retinal 
nerve fiber layer. In addition, pro- 
gressive fundus changes and histo- 
pathologie findings of this nerve fiber 
layer after xenon arc retinal photo- 
coagulation in experimental animals 
are reported. 


MATERIALS AND METHODS 


In ten eyes of rhesus monkeys (Macaca 
mullata) and thirteen eyes of owl monkeys 
(Aotus trivirgatus), nerve fiber layer 
defects were produced by xenon are retinal 
photocoagulation. The fundus changes and 
histopathology of the subsequent fiber 
bundle defects were studied at various 
intervals after retinal ablation. Retinal 
specimens from rhesus monkey eyes were 
studied at three days (one eye), seven days 
(five eyes), 14 days (two eyes), and 42 days 
(two eyes) after photocoagulation. Thir- 
teen owl monkey eyes were examined at 
identical intervals after photocoagulation, 
as follows: three days (two eyes), seven 
days (six eyes), 14 days (four eyes), and 42 


days (one eye). The normal nerve fiber 
layer was studied in an additional four 
rhesus monkey eyes and three owl monkey 
eyes. 

In order to obtain material for histology, 
a 5% glutaraldehyde solution (buffered to a 
pH of 7.4) was perfused retrograde 
through the abdominal aorta of deeply 
anesthetized animals. A right ventricular 
cardiac incision allowed free egress of fixa- 
tive. The eyes and attached optic nerves 
were enucleated and immersed in fixative. 
After several hours, the globes were 
opened coronally; retinal specimens from 
areas of nerve fiber bundle defects, as well 
as from normal retina, were excised. This 
tissue was postfixed in osmium tetroxide 
and embedded in epoxy resin for section- 
ing. Thick sections (2 ») were stained with 
paraphenylenediamine and examined by 
phase microscopy. Thin sections for elec- 
tron microscopy were counterstained with 
uranyl acetate and lead citrate. 


RESULTS 


In the normal monkey fundus, 
nerve fiber bundles can be recognized 
as fine striations near the inner 
surface of the retina (Fig 1). This 
pattern of striations is brightest and 
most clearly defined along the su- 
perior and inferior temporal vascular 
arcade; however, individual nerve 
fiber bundles can be seen throughout 
most of the posterior pole. These stria- 
tions are most easily recognized as 
individual bundles in areas away from 
the vascular arcades, that is, where 
the bundles are less crowded together. 
Furthermore, each bundle becomes 
brighter as it approaches the disc 
margin. Dark boundaries can be seen 
to separate or outline each of these 
bright striations. Histologically, indi- 
vidual axons are grouped into fiber 
bundles, compartmentalized by verti- 
cal columns that are formed by Müll- 
er’s-cell processes (Fig 2). Bundled 
axons contained within these glial 





Fig 2.—Left, In cross section, nerve fiber bundles are seen to be compartmentalized b 
glial tunnels formed of Muller’s-cell processes (MC). Right, In view parallel to retinal 
surface, glial partitions can be more easily seen. Dimensions of fiber bundles approxi- 
mate those of fiber bundle striations observed ophthalmoscopically. Abbreviation GC 
indicates glial cell; Cap, capillary; Vit, vitreous (paraphenylenediamine, x 360). 
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tunnels can best be appreciated in 
retinal specimens that are examined 
“en face,” or zut parallel to the retinal 
surface (Fig 2). The width of these 
bundles between glial (Müller's cell) 
partitions aporoximates the width of 
a single brig! t stripe as seen ophthal- 
moscopieally. 

Three days after-etinal photocoag- 
ulation, these was essentially no 
change in tae ophthalmoscopie ap- 
pearance of the nerve fiber bundle 
patterns between the disc and the 
retinal lesion (Fig ©). Similarly, nerve 
fiber layer c-toarchitecture, as seen 
by light and -lectren microscopy, was 
normal in specimens from this re- 
gion 








Fig 3.—Top, Three days after retinal photo- 
coagulation. No-changss in pattern can be 
recognized. Certer, One week after retinal 
photocoagulation. Obvious defects are 
apparent between disc and retinal lesion. 
Faint fiber bundle striations can still be 
seen within fundus defects, especially 
close to disc mergin. Bottom, One month 
after photocoagulation. Fiber bundle de- 
fects are clearly defined, appearing dark in 
"gontrast to adj-cent normal nerve fiber 
layer. Bundle str-ationseseen closer to disc 
margin undoubtedly reoresent axons from 
ganglion cells located central to the 
photocoagulaticn. 
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By one week after photoroagula- 
tion, characteristic defects in the 
nerve fiber layer could be reeognized 
in the experimental eyes (Tig 3). 
Although fine striations coulc still be 
seen within these defects, fiber bun- 
dles were much less prominent than in 
the adjacent normal nerve fiber layer. 
Microscopically, cystic dilation »f indi- 
vidual axons was seen in specimens 
that were taken from this mvolved 
retina. Furthermore, the retinal nerve 
fiber layer within the area of egener- 
ation had thinned recognizab! when 
compared to adjacent norma! retina 
(Fig 4). By electron microscopy, many 
axons were seen to be affe-ed by 
milder changes than the marked 
cystic degeneration that was apparent 
by phase microscopy. These nanges 
included dilation of axonal mochon- 
dria, disruption of microtubu ar or- 
ganization, and general dissolution of 
cytoplasmic detail (Fig 5). There were 
also axons that appeared normal. 

At two weeks after photoccagula- 
tion, the ophthal!moscopic appearance 
of these nerve fiber layer defects had 
not changed. Histologically, degener- 





ated fibers as well as normal fibers 
were intermixed within the affected 
areas. However, increased thinning of 
the fiber layer, presumably in re- 
sponse to drop-out of injured axons, 
could be seen. There were also redun- 
dant layers of glial (Müller's cell) 
processes im the damaged nerve fiber 
layer, especially in the eyes of owl 
monkeys. 

By one month after photocoagula- 
tion, continued fiber atrophy was no 
longer apparent. Ophthalmoscopically, 
the fiber bundle defect was more 
crisply defined than it had been at two 
weeks, with striking contrast between 
adjacent normal and involved nerve 
fiber layer (Fig 3). However, within 
the borders of this fundus defect, 
faint fiber bundle striations could still 
be appreciated, especially near the 
dise margin. Presumably, these fiber 
bundles were processes from ganglion 
cells that were located between the 
retinal burn and optic nerve head. In 
histologic specimens, marked thin- 
ning of the nerve fiber layer was 
evident, although norma! axons per- 
sisted within the area cf degenera- 
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Fig 4.—By phase microscopy, thinnimg of retinal nerve fiber layer (NFL) is seen one week 
after injury (top, left side). Note cystic degeneration of axons in area of nerve fiber bundle 
defect (top, left side). By one month, thinning of the damaged NFL is more extensive 
(bottom, left side). Only normal axors, presumably from ganglion cells located central to 
injury, remained intact within area cf defects. Abbreviation GCL indicates ganglion cell 
layer; INL, inner nuclear layer (paraphenylenediamine, x 195). 
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cytoplasmic detail. Scale represents 1u ( x 900). 


tion, as would be predicted from the 
ophthalmoscopic observations (Fig 4). 
In specimens of retina from owl 
monkey eyes, gliosis of the affected 
nerve fiber layer persisted. In both 
species, only normal axons could be 
seen in nerve fiber layer specimens 
that were examined by electron 
microscopy. The absorption of the 
degenerated axons had apparently 
been completed within this one-month 
interval. 


COMMENT 


In these experimental eyes, retinal 
striations that were ophthalmoscopi- 
cally observed represent bundles of 
individual axons. These axon bundles 
are separated by Müller’s-cell pro- 
cesses that form glial tunnels within 
the retinal nerve fiber layer. This 
grouping into fiber bundles can be 
seen microscopically in retinal speci- 
mens examined in cross section as well 
as “en face,” and it was described in 
part by Saltzmann as early as 1912? 
Furthermore, the dimensions of these 
nerve fiber bundles in histologic 
sections approximate those of the reti- 
nal striations as seen ophthalmoscopi- 
cally. Evidently, light that is reflected 
from these bundles of parallel axons 
produces the retinal highlights that 
are seen clinically, whereas thickened 
Müller's-cell end-plates near the reti- 
nal surface form the darker bounda- 
ries that separate individual fiber 
bundles (Fig 6). This compartmentali- 
zation of retinal axons is consistent 
with the lack of lateral dispersion and 
the degree of retinotopic organization 
of nerve fiber bundles within the reti- 
nal nerve fiber layer.* It remains to be 
determined, however, whether these 
glial partitions form after the axon 
bundles have become organized, or 
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whether preformed glia! tunnels pro- 
vide channels along which developing 
axons can grow and become grouped 
into specific nerve fiber bundles. 

After focal damage to normal axons 
was achieved by retinal photocoagula- 
tion, ascending degeneration of the 
distal segments (separated from the 
cell body by the point of injury) began 
promptly. Ophthalmoscopically as well 
as histologically, axon degeneration 
could be recognized as early as one 
week after injury. This interval is 
comparable to ascending degenera- 
tion that has been seen under similar 
experimental settings" By one 
month after injury, axon atrophy was 
complete.”* In retina adjacent to the 
burn, fiber layer striations were 
essentially absent; closer to the disc, 
faint fiber bundles were still appar- 
ent, presumably representing bundles 
of axons from ganglion cells located 
between the retinal lesion and optic 
nerve head. Such axons undoubtedly 
account for the normal fibers that 
were seen in specimens of retina from 
within the fiber layer defect, exam- 
ined one month after the retinal 
photocoagulation. 

Histologically, the most important 
change within the area of degenera- 
tion was drop-out of damaged axons 
and progressive thinning of the 
involved nerve fiber layer. Ophthal- 
moscopically, atrophied bundles be- 
come fainter or disappear altogether 
and the bundle defect appears dark. 
Consequently, it would seem that the 
prominence of the retinal fiber bundle 
pattern that is seen clinically depends, 
in part, on the thickness of the retinal 
nerve fiber layer. As axons are lost, 
the fiber bundles thin and the retinal 
highlights decrease. Similarly, in ar- 
eas of the retina where the nerve fiber 
layer is thickest, such as near the optic 





Fig 6.—Artist’s conception of normal reti- 
nal nerve fiber layer in primates. Glial 
columns. formed by Müller's-cell pro- 
cesses group individual axons into nerve 
fiber bundles. Darker boundaries separat- 
ing individual bundles reflect thickened 
end-plates of Müller's cells near retinal 
surface (seen end-on when examining 
fundus). 


nerve head or along the temporal 
vascular arcade, these retinal high- 
lights are most prominent. Converse- 
ly, in nasal or peripheral retina, where 
this layer is relatively thin, the 
pattern of retinal striations is less 
apparent. 

Nerve fiber layer defects that are 
seen clinically in patients with various 
optic neuropathies'* are probably 
most analogous to these experimental 
lesions, examined one month after 
retinal photocoagulation. In most in- 
stances, by the time such defects are 
recognized clinically, absorption of 
damaged neurons and thinning of the 
involved nerve fiber layer has proba- 
bly already occurred. 


This investigation was supported in part by 
Publie Health Service grant EY-00031 and by 
institutional research grant EY-07021 from the 
National Eye Institute, Bethesda, Md. 

E. B. Davis provided expert technical assist- 
ance that was invaluable in conducting the expe- 
riments and completing the manuscript. 


References 


1. Hoyt WF, Schlicke B, Ecklehoff RJ: Fundu- 
scopic appearance of a nerve fiber bundle defect. 
Br J Ophthalmol 56:577-583, 1972. 

2. Hoyt WF: Ophthalmoscopy of the retinal 
nerve fiber layer in neuro-ophthalmic diagnosis. 
Aust J Ophthalmol 3:14-34, 1976. 

3. Hoyt WF, Frisen L, Newman NM: Fundu- 
scopy of nerve fiber layer defects in glaucoma. 
Invest Ophthalmol 12:814-829, 1975. 

4. Sommer A, Miller NR, Pollack I, et al: The 
retinal nerve fiber layer in the diagnosis of 
glaucoma. Arch Ophthalmol 95:2149-2156, 1977. 

5. Saltzmann M: The Anatomy and Histology of 
the Human Eye Ball in the Normal State, Brown 
EVL (trans). Chicago, University of Chicago 
Press, 1912, pp 76-79. 

6. Radius RL, Anderson DR: The course of 
axons through the retina and optic nerve head. 
Arch Ophthalmol, to be published. 

7. Anderson DR: Ascending and descending: 


optie atrophy produced experimentally in SuN 


rel monkeys. Am J Ophthalmol 76:693-711, 1973. 

8. Radius RL, Anderson DR: Retinal ganglion 
cell degeneration in experimental optic atrophy. 
Am J Ophthalmol 86:673-679, 1978. 


Nerve Fiber Layer—Radius & Anderson 


ini 


AS TSS ae 


NPS A Y UROR TEE GRE S e grs" 
i E T ! i DA aS ' 


Human Tear Buffering Capacity 


Leo G. Carney, OD, PhD, Richard M. Hill, OD, PhD 


* With the use of a closed chamber 
microelectrode system, we measured the 
relative buffering capacities of 490 human 
tear samples from young healthy adults. 
The buffering capacities of the 457 
waking-hcur samples did show small but 
regular oscillations that were similar to 
those previously reported for blood and 
tear pH, but only rarely did the buffering 
capacity cf one sample approach double 
that of another. The buffering capacities 
of 33 tear samples, associated with peri- 
ods of prolonged eye closure (sleep), 
were not significantly different (P — .05) 
from those of the open eye. 

(Arch Ophthalmol 97:951-952, 1979) 
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While the buffering capaeity of 
blood in response to disease, 
temperature, respiration, and an ar- 
ray of electrolyte imbalances has been 
extensively studied, comparatively lit- 
tle is known about the buffering 
capacity of human tears.'* For exam- 
ple, is the buffering capacity of this 
fluid consistent throughout the wak- 
ing hours of the day? What are the 
effects of prolonged eye closure on 
this property? How does buffering 
capacity vary from one individual to 
the next? These are the fundamental 
questions explored in this study. 


SUBJECTS AND METHODS 


A closed-chamber, temperature-stabi- 
lized (36 °C) microelectrode system was 
used to measure tear pH in this study. Each 
tear sample (minimum volume, 20 4L) was 
passively drawn from the lower cul-de-sac 
of the eye into a microcapillary tube, which 
was then sealed until analysis. 

At that time, each sample was divided 
into two 10-uL parts: one was used to 


establish the tear pH at the time of 
sampling, and the other was injected with 
1-uL of 0.1N sodium hydroxide solution to 
challenge the buffering capacity of the 
sample. 

Each sample part was then evacuated 
directly from its microeapillary segment 
by negative fluid pressure (a saturated 
solution of potassium chloride that also 
formed the conducting bridge for complet- 
ing the measuring eircuit) into the elec- 
trode chamber for pH measurement. 

Determination of the accuracy and relia- 
bility of measurement of the system was 
based on series of ten consecutive readings 
that were made on buffer standards of 
four different pH levels (6.7, 7.1, 7.5, and 
1.9) after conventional ealibration proce- 
dures. No reading frem any of these series 
was found to differ by as much as 0.04 of a 
pH unit from the nominal pH value of the 
particular buffer standard that was used. 

The seven subjects, healthy young adults 
(one woman, six men), had a mean age of 
24 years. Each was requested to submit 
hourly tear samples throughout the waking 
extents of five days. They were also asked 
to list any unusual variations in their activ- 
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Fig 1.—Hourly mean pH values for tear samples collected during 
‘five days from representative subject on first awakening (N = 5) 
wind throughout waking hours of day (N = 61) before (closed 
circles) and after (open circles) sodium hydroxide challenge was 
applied as measure of relative buffering capacity. Brackets 
around “On Awakening" indicate range limits. Bar limits extend- 
ing from “All Waking Hrs" indicate SDs. 
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Fig 2.—Hourly mean pH values for tear samples collected during 
five days from all seven subjects on first awakening (N = 33) and 
throughout waking hours of day (N = 457) before (closed circles) 
and after (cpen circles) sodium hydroxide challenge was applied 
as measure of relative buffering capacity. Limits extenéling from 
"On Awakening" and “All Waking Hrs" indicate SDs 
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Fig 3.—Frequency histogram of relative buffering capacity of 33 
tear samples associated with prolonged eye closure, ie, immedi- 
ately after sleep. Buffering capacity is reflected in pH after sodium 
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Fig 4.—Frequency histogram of relative buffering capacities of 
457 tear samples collected during waking hours of day. Buffering 
capacity is reflected in pH after sodium hydroxide challenge test 


hydroxide challenge test was applied. 


ities, diet, or health. In addition, each 
subject was asked to submit early morning 
tear samples taken from an unopened eye. 
Informed consent was obtained from each 
subject after the nature of the procedures 
had been fully explained. 


RESULTS 


The initial and altered, ie, after 
sodium hydroxide challenge, tear pH 
values of a representative subject are 
shown in Fig 1 for samples that were 
collected on first awakening and 
during the subsequent waking hours 
of the day. The less alkaline (upward) 
the shift was, the greater the buffer- 
ing capacity of the tears that were 
sampled. Figure 2 shows correspond- 
ing data that were averaged for all 
seven subjects in the study; these data 
were based on 33 samples that were 
collected from unopened eyes on just 
awakening and on 457 samples during 
the waking hours that followed. 

Figures 3 and 4 are frequency histo- 
grams of the distributions of buffer- 
ing eapacity that were found among 
all of the samples from unopened eyes 
and the subsequent waking-hour sam- 
ples. 


COMMENT 


When compared with empirical ob- 
servations on unbuffered normal sa- 
line solution, found to shift between 
3.5 and 4.0 pH units in response to the 
challenge solution used in this study, 
the common response shift that was 
found for tears, 2.5 to 3.0 pH units, 
indicates that they have a significant, 
although limited, buffering capacity. 

As reported previously, the average 
tear pH differs relatively little among 
normal eyes under waking-hour, ie, 
open, conditions, 7.45 (SD - 0.16), 
although mild oscillations can be 
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was applied. 


detected for most of the subjects 
during the day.’ Similarly, the aver- 
age tear buffer capaeity was not 
found to be sharply different from 
one eye to another as expressed by the 
challenge test applied in this study; 
nearly 90% of the 457 samples gave 
altered values within + 1 pH unit of 
the median population shift. Only 
rarely did the buffering capacity of 
one sample approach double that of 
another (in pH units). Yet, some regu- 
lar eyclie patterns of tear buffering 
capacity could be observed for nearly 
every eye that was monitored. Such 
oscillations may be reflections of simi- 
lar cycles reported for both blood and 
tear pH." 

The relative buffering capacity of 
sleep-associated tear samples was not 
significantly different (P — .05) from 
waking-hour samples, even though the 
tear pH of the closed eye tends to be 
slightly more acidic on an individual 
eye basis.’ That acid shift may be, in 
part, the result of carbon dioxide 
efflux from the cornea into a trapped, 
ie, closed eye, tear peol.“ Yet, the 
remaining buffering capacity of such 
closed eye tears was not found to be 
significantly different (P < .05), ie, 
depleted, when statistically compared 
with that of open eye tears. 

Although the complete array of 
buffering capacity mechanisms that 
aet in the tears has not been deter- 
mined, the bicarbonate system and 
the many protein species that are 
present would seem to be primary 
candidates." The speeific identifica- 
tion and contributions of other buffer- 
ing components, eg, phosphate and 
ammonium systems, in this fluid and 
the degrees of buffering disturbance 
caused by environmental contami- 
nants, disease, trauma, and aging are 


just a few aspects of this tear proper- 
ty that remain to be explored. 


This investigation was supported in part by a 
grant from the National Health and Medical 
Research Council of Australia (Dr Carney) and 
by grant EY-02383 from the National Eye Insti- 
tute, National Institutes of Health (Dr Hill). 


Key Words.—Tears; human; pH; buffer- 
ing capacity; diurnal; closed eye. 
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New Instruments 


Slit-Lamp Attachment for Examination of 


Donor Corneas in McCarey-Kaufman Medium 


e An attachment permits slit-lamp ex- 
amination of «xcised donor cornea in 
McCarey-Kaufraan medium. The bottle 
that contains the excised cornea is placed 
in a holder ard examined with the slit 
lamp by means »f a mirror placed at a 45° 
angle. This mirr reflects the slit beam up 
through the bettom of the bottle. This 
allows accurate examination of the donor 
cornea in a stzble manner that was not 
previously possible. 

(Arch Ophth4mol 97:953, 1979) 


Qlit-lamp exemination of donor cor- 

neal tissue has been awkward and 
sometimes neglected in the past 
because of dificulties in aligning the 
tissue to be ezamined with the hori- 
zontal slit-lamp beam while maintain- 
ing the tissue in a sterile environ- 
ment. When tae whole globe is exam- 
ined, either =n inadequate view is 
obtained through the glass jar or with 
the top removed, or else the tissue 
must be remo-ed under sterile condi- 
tions and held in appropriate position 
for examinateon, which allows the 
possibility of Ontamination. With the 
preservation c- excised donor corneas 
in MeCarey-K aufman (M-K) medium, 
slitlamp examination of the tissue 
that was suspended in the medium 
was possible, zlthough somewhat dif- 
fieult because of the gravitational 
effect on the donor cornea. 

The instrument was devised to hold 
the bottle the contained the donor 
cornea in M-K medium in a position 
directly above a mirror placed at a 
45° angle to tLe slit-lamp beam, thus 
deflecting the beam vertically while 
the examiner wewed the cornea in the 
mirror througn the bottom of the 
bottle. The holeer is made of brass and 
consists of three major pieces. The 
first is the bottle holder, which 
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Fig 1.—Slit-lamp attachment for examina- 
tion of excised donor corneas in McDarey- 
Kaufman medium bottle. 


consists of a brass ring attached to a 
vertical rod. This is attached to a 
horizontal rod by a thumb screw and a 
clamp that permit vertical and rotary 
movement. The mirror, placed af a 45? 
angle, is also attached to the harizon- 
tal rod by a thumbscrew that permits 
a rotary movement; however, am addi- 
tional thumbscrew permits turn ng of 
the mirror around a vertical axis. The 
horizontal rod by a thumbscrew and a 
of the slit-lamp headrest by a screw 
clamp with a thumbscrew attackment 
to extend or shorten the arm that 
contains the holder and the nirror 
(Fig 1). 

Slit-lamp photographs of the donor 
tissue can be obtained as shown-n Fig 
2 and 3. Multiple reflections frem the 
irregular concave surface of the glass 
bottle interfere somewhat wita the 
quality of the examination; however, 
this can be eliminated with use of a 
sterile bottle with a flat bottom and 
high-quality glass if necessary. 

The cost of manufacturing sach an 
instrument was less than $1 for 
materials. I believe that such a holder 
for the bottle that contains donor 
cornea in M-K medium, if readily 
available, would provide the opportu- 
nity for more complete and decailed 
examination of donor corneal material 


John W. Cowden, MD 





Fig 2.—Broad-beam view of donor cornea 
in McCarey-Kaufman medium bottle 
shows folds in Desceme!'s membrane. 


Fig 3.—Fine slit-beam view of donor 
cornea in McCarey-Kaufman medium bot- 
tle. 


by eye bank personnel and responsible 
physicians prior to distribution for 
corneal transplantation. 


Funds to produce the holding instrument were 
provided by the Michigan Eye Bank, Detroit. 

Gracent Eidt, MA, of the Wayne State Univer- 
sity School of Medicine Instrument Shop, Detroit, 
manufactured this equipmen:. 
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Obituary 


rank Burton Walsh, MD, died on 

Nov 271, 1978, at the age of 83 years. 
He was a kindly gentleman, known to 
his students and patients as Dr Walsh, 
to his many friends as Frank, and to a 
few as Pappy. 

As a boy in Saskatchewan he 
enjoyed hunting, and throughout the 
years, a good dog and a shotgun were 
his delights, along with the chance to 
slip off to a mid-week golf game. 
When, on occasion, a rye sour moved 
him to recall his past, he would sit at 
the piano and play a few of the wild 
passages that he had learned years 
before as the accompanist for the 
silent movies in his home town. 

Dr Walsh volunteered for the Cana- 
dian Army in World War I, reached 
the rank of lieutenant by 1917, and 
then was retired because of a shrapnel 
wound in his right lung. Subsequently, 
he decided to study medicine and in 
1921 he graduated from the Universi- 
ty of Manitoba. He practiced general 
medicine in Estevan, Saskatchewan, 
and became a Fellow of the Royal 
College of Surgeons (Edinburgh) in 
1928. 

In 1929 Dr Walsh came to Johns 
Hopkins Hospital and University, Bal- 
timore, to study under Dr William H. 
Wilmer. Stimulated by Drs Frank 
Ford and Walter Dandy, he became 
interested in neuro-ophthalmology. 
As the excitement and challenge of 
this new field developed, his devotion 
to careful clinical study made him the 
most authoritative neuro-ophthalmol- 
ogist of his generation. 

His Saturday morning neuro-oph- 
thalmology conferences were at- 
tended by ophthalmologists, neurolo- 
gists, neurosurgeons, and internists— 
indeed, Drs Ford and Dandy often put 
on great shows, skillfully directed by 
Dr Walsh. Throughout all the years of 
their association, he always addressed 
these men, even in private, by their 
formal titles, a bit of the old-world 
courtesy commensurate with their 
stature. 
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As a teacher, Dr Walsh was superb, 
always monitoring, encouraging, and 
stimulating the participation of his 
students. He started the Wilmer Insti- 
tute Residents Meeting to give the 
house officers the opportunity and the 
training to present articles on sub- 
jects that were being studied at the 
Institute. 

During the years from 1930 to 1947, 
the clinical experience that Dr Walsh 
gained from the vast material at the 
Hopkins was summarized in the first 
edition of his text, Clinical Neuro- 
Ophthalmology (second edition, 1957; 
third edition, 1969, with William 
Hoyt). These volumes represented not 
only an extraordinary amount of 
neuro-ophthalmology with documen- 
tary case reports, but also a vast 
amount of everyday ophthalmology 
related to medical problems. He coau- 
thored, with Lindenberg and Sacks, a 
text on neuropathology and at the 
time of his death he was working with 
Lindenberg on a study of abnormal 
ocular movements. In addition, Dr 


Walsh published over a hundred mon- 
ographs, alone or in conjunction with 
his fellows. 

He was in great demand as a speak- 
er and he gave 12 named lectures in 
the United States and abroad. Honor- 
ary degrees were conferred on him by 
Johns Hopkins University, the 
Queen's University of Kingston, On- 
tario, his home university in Manito- 
ba, and the University of Western 
Australia. 

In 1945, Dr Walsh, then full-time 
associate professor at the Johns Hop- 
kins University and Hospital, and I, 
having just finished my residency at 
the Wilmer Institute, went into prac- 
tice in Baltimore. Rarely has a young 
man had such an opportunity to share 
in the daily challenges of this great 


. man. His interest was diagnosis, while 


mine was surgery, and throughout the 
years our close association was a 
happy one. He met the health prob- 
lems of his family with a firm, unwa- 
vering, and uncomplaining front and 
spent even more time at his writ- 
ings. 

In 1960 Dr Walsh returned to the 
Wilmer to devote all of his time to 
writing, occasionally seeing a patient 
with an interesting condition who was 
referred to him for advice. Our contact 
was reduced to my two operating days 
a week, when I could slip up to his 
fourth floor laboratory for a cup of 
coffee. I was, as were all visitors, 
always greeted by this courtly man 
rising to his feet with his hand 
outstretched and an invitation to sit 
awhile. The talk revolved around an 
exciting case, the future of the Wil- 
mer, or a good story—which he always 
heartily enjoyed. 

It is difficult to describe a void. I 
will miss Pappy sorely, as will those 
who knew him as Frank, and those to 
whom he was Dr Walsh, the grent- 
neuro-ophthalmologist. 

CHARLES E. ILIFF, MD 
Baltimore ` 
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Though it stands only 7.5 centi- 
meters, Fred Forte® (prednisolone 
acetate 1.0%) measures tall among 


ocular steroids. 


In stud. es comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 
terms of anti-inflammatory activity! 

In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 


Pred Ferte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on the real firing line: in your 
patient s eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that’s why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
“ruler”: Pred Forte. 
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Pred Forte* (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of tne globe. CONTRAINDICATIONS 
Acute untreated purulent ocular mfections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 
most other viral diseases of the comea and conjunetiva, ocular 
tuberculosis, and fungal diseases ef the eye, and sensitivity to 
any components of the formulation: WARNINGS 1. In those 
diseases causing thinning of the cornea, perforatien has been 
reported with the use of topical steroids. 2. Smce PRED 
FORTE® contains no antimicrooial, if infection is present 
appropriate measures must be tzken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and sheuld be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported eoincidentally with long-term 
local steroid applications, funga invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topi-al corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use-of topical stereids during 
pregnancy has not been substzntiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with axistomes of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased irtraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses iberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to diseontinue therapy prematurely. 


REFERENCE NOTES: 1. Lesbowitz, H. M. and Kup- 
ferman, A. Bioavailabil ty and therapeutic effective- 
ness of topically admin stered corticosteroids. Trans 
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Al IERGAN Irvine. California 
c» 
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Percept 


ion — in depth... 


with Original Goldmann lenses 


~ 


One-mirror gonio lens 


Small Three-mirror lens Large Three-mirror lens 


Three-mirror lens 
for children 


Three-mirror lens 
for babies 


Laser Macula lens 


DANIEL 


Two-mirror gonio lens 


Macula lens 


We have a free 16-page book. It gives 
full details on Goldmann diagnostic 
contact lenses and their use. 

You'll see how these outstanding 
lenses provide absolutely unexcelled 
depth perception in examination of 
the anterior chamber, fundus and 
vitreous. 

Haag-Streit, the acknowledged lea- 
der and originator, has structured 
into its family of Goldmann lenses 
the same highquality standards 

that characterize all Haag-Streit 
instruments. Easily used with your 
standard slit lamp, these lenses 
have a design that insures minimum 
discomfort to the patient because 
of their light weight... and maxi- 
mum reflection of the mirrors, depth 
perception and other observation 
advantages for the examiner be- 
cause Haag-Streit quality is a built- 
in feature. 

The use of Methocel as a buffer fluid 
provides a distortion-free image. 
Contact us or your Haag-Streit dea- 
ler for your free copy of our illu- 
strated book. 

Phone or write... right now! 


Ora one-mirror lens with depressor 


Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 industrial Park 


Waldwick, New Jersey 07463 
201) 445-1110 





Brown Medical School 


Vitrectomy Symposium and Workshop 
(Anterior Segment Emphasis) 
June 1st and 2nd, 1979 Providence, 
Rhode Island 


Guest Faculty 
Ron G. Michels, M.D. Wilmer Institute 
Gholam A. Peyman, M.D. Illinois Eye & Ear Infirmary 
James E. Puklin, M.D. Yale-New Haven Hospital 
Taylor R. Smith, M.D. Massachusetts Eye & Ear Infirmary 


-ive and Animal Surgery Limited Enrollment 
| 16 CME credits Tuition $350.00 
Symposium only 12 CME credits Tuition $100.00 


Optional Weekend Newport, Rhode Island 
Mansion and Oceanside Festivities 


Cortact: Mrs. |. Owens 
Brown University 
Office of CME 
Box G 
Providence, Rhode Island 02912 
(401) 863- 3337 





THE UNIVERSITY OF 
SOUTHERN CALIFORNIA 
. SCHOOL OF MEDICINE 
PRESENTS A POSTGRADUATE COURSE 
CLINICAL PROBLEMS IN 
CORNEA AND EXTERNAL DISEASE 


GUEST FACULTY USC FACULTY 
Perry Binder, M.D. Anthony B. Nesburn, M.D. 
Dan B. Jones, M.D. Stephen J. Ryan, M.D. 
Herbert E. Kaufman, M.D. Ronald E. Smith, M.D. 
Walter J. Stark, M.D. 


This course is oriented to the practicing clinician and will include discussions of 
various clinical problems related to the anterior segment. The prognosis and 
natural course, as well as the treatment of external disease and corneal problems, 
will be presented. The differential diagnosis, clinical presentation, and medical 
and surgical management of these various entities will be stressed. Topics will 
include inflammatory, infectious and dystrophic diseases of the external eye, lids, 
conjunctiva, and cornea; a review of anterior segment surgical techniques 
including penetrating keratoplasty and anterior segment vitrectomy procedures; a 
symposium cn contact lenses including a discussion of orthokeratology, and a 
summary of keratophakia. The office evaluation and management of external 
disease and corneal problems will be emphasized throughout the course. 


AUGUST 4 to 11, 1979 
MAUNA KEA BEACH HOTEL 
KAMUELA, HAWAII 


. Ihe USC School of Medicine certifies that this continuing medical education 

offering meets the criteria for 28 credit hours in Category 1 of the Physician's 
* Recognition Award of the American Medical Association and 28 hours of Category 
] Credit in the California Medical Association's Certification Program, provided it 
is used and*completed as designed. 


For further information regarding this course and travel arrangements, please 
contact: USC School of Medicine, Postgraduate Division, 2025 Zonal Avenue, Los 
Angeles, CA 90033. Phone: (213) 226-2051. 


ANNOUNCING 


Fifth International Congress 
FOUNDATIONS OF 
RETINAL DISEASE AND THERAPY 
October 4, 5, 6, 1979' 


Sponsored by The Department of Ophthalmology, 
University of Iowa College of Medicine 
lowa City, lowa 


A Congress of distinguished 
research scientists and clinicians 


— To present current knowledge in anatomy, physiology 
and pathology of the retina and the vitreous 


— As it applies to the diagnosis and therapy of 
choroidal, retinal and vitreal disease 


Watch for future announcements! 


A. C. Birc, M.D. 
London, ENGLAND 


John E. Cowling, Ph.D. 
Cambridge, Massachusetts 


Robert Y. Foos, M.D. 
Los Angeles, California 


J. Donald M. Gass, M.B. 
Miami, Florida 

W. Richard Green, M.D. 
Baltimore, Maryland 


Paul Henxind, M.D., Ph.D. 
New York City, New York 


For me-e information write: 


Robert Macaemer, M.D. 
Durham, North Carolina 


Koichi Shimizu, M.D. 
Maebashi, JAPAN 


M. Spitznas. M.D. 
Essen, GERMANY 


Mark 0. M. Tso, M.D. 
Chicago, Illinois 


Richard W. Young, Ph.D. 
Los Angeles, California 


Faculty, Dept. of 
Cphthalmology 

University of lowa 

lowa City, lowa 


Director of Conferences 

lowe Memorial Union 

The Unwersity of lowa 

lowe City, lowa 52242 
@ 
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WANTED: 


Board Certified or Eligible 
Ophthalmologist to associate 
in busy Huntington, West 
Virginia, practice. Corporate 
benefits, excellent salary. 


Box 1680 
Huntington, WV 25717 


OCULOPLASTIC 
SURGICAL 
FELLOWSHIPS 


of the 
New York Medical College 
Westchester County Medical Center 









Pre/Post-op care 
Surgical Assistance 
Liability Insurance 
Staff Appointment 
Artificial Eye Lab 
Clinic Responsibility 
Limited Funding 

Applications 1979 & 1980: 

Michael W. Dunn, M.D. 

Prof. & Chairman Ophth. 

New York Medical College 

1249 Fifth Avenue 

New York, NY 10029 

Inquiry: 

Ms. P. Tamkin 

c/o P. Quibor, M.D. 

630 Park Avenue 

New York, NY 10021 

(212) 734-1010 
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If you’re looking 
for a new practice 
opportunity. . . 


look here 


American Medical Association 


Physicians 
Placement 
Service 


AA eae 
Opportunity aJ 
Placement 
Register 


This new AMA Opportunity Place- 
ment Register contains a description 
of over 4,000 available practice oppor- 
tunities. Each listing is a brief coded 
summary covering location, type of 
practice, area of specialization, and 
other data. Included are two indexes 
to assist you in quickly finding the 
most suitable opportunity. 


Fast turnaround -- The Register is 
mailed within 24 hours of receipt of 
your request. After receiving your 
selections of the practice oppor- 
tunities on which you want further in- 
formation, full-page computer print- 
Outs on each selection are sent 
within 10 days. 


Order your Register now -- Published 
quarterly by the AMA Physicians’ 
Placement Service, this Register is 
the only comprehensive national 
listing of new practice opportunities. 


AMA Physicians’ Placement Service 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 


YES, | am interested in a new practice 
opportunity. Send me the new AMA 
OPPORTUNITY PLACEMENT REG- 
ISTER, along with the registration 
form. 


Name 
Address 


City/State/Zip 
S/J 
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brand of 


gentamicin sulfate, U.S.P. - 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye. 
Each ml. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 
tive. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci; and Diplococcus pneumoniae. The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa. 
indole-positive and indole-negative Proteus species, Esche- 
richia coli. Klebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures. 

INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with "known 
hypersensitivity to any of the components. 

WARNINGS GARAMYCIN Ophthalmic Solution is not far 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye 

PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 

GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day. 

HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-mi. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment—Sterile, %-ounce 
tube, boxes of one and six. Store away from heat. 


10082900 
NOVEMBER 1973 


For complete details, consult package insert or iiterature 
available from your Schering Representative; or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. 


. Staphylococcus sp. 
. Streptococcus sp. 
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. M. lacunata 
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. Proteus sp. 

. P. aeruginosa 

(certain strains) 
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Schering Corporation 
Kenilworth N.1 07033 
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STANDS THE TEST OF TIME. 


- THROUGHOUT A BROAD RANGE OF 
OCULAR INFECTIONS" 


— 1971 
ACTIVE: 1979 
ees ACTIVE: 1973 



















ACTIVE: 1974 
ACTIVE: 1975 


ACTIVE: 1976 


ACTIVE: 1977 


ACTIVE: 1978 
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A THIRD 
GENERATION 


XENON ARC 
CEPHAS 


BASED ON FIVE YEARS OF EXPERIENCE AND OVER 
í 800 LOG-2 PHOTOCOAGULATORS 
< DELIVERED THROUGHOUT 


THE WORLD: 
N 
p u^ 
e 
| 


FEATURES: 


Thirty percent more power. © 
1.59 aperture for close macula work 
Unique "optimatic" control; 


chorio retinal reaction 


/ single dial setting for optimum 


New contemporary design 
to complement today's 
hospital or office decor 


Standard line voltage operation 


Direct or indirect” ophthalmoscope 


delivery system. 


“Optional 


CLINITEX division of varian 


O PLEASE SEND MORE INFORMATION 
O PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 


name title 


hospital or clinic * 





address 








city dip. —  J3ip. -—— — nona 


CLINITEX< division of GX 183 newbury street / danvers, massachusetts 01923 / USA 
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INTRODUCING 
THE SOFT LENS 
DESIGNED 
BY POPULAR 
COMPLAINT. 




























New frem Dow Corning Impingement and promotes adequate With this exacting design, the 
: Ophthaimice The GELFLEX® tear flow through a tearppump action | GELFLEX Contact Lens allows 
(dimefilcon ) Contact Lens. A Tater eee s diagnostic fitting from small, 
product of nore than six years of Lanes Seon economical trial lens sets, with a full 
Intensive research, development, and tn i 1 range of powers available, from 
refinement. Made with materials that cen gi e — 20,00 to + 20.00D. 
achieve a fine balance cans 3 à S v Tolearn more Eu SE LEX 
hydrophilicit and durability Simply, | ontact Lenses, call Dow Corning 
the softlens you and your patients Ef Spese ies le A Ophthalmics toll free at 800-446- 
Fhe SS SLUT antenor sueco alaws 8105 (in Virginia, 800-562-8346). 
Yon reduced lens mass, optimum flenge : 
‘SZ AN contour and edge thickness, and ad oe 
? better uniformity of thickness ag ee ore! OSE 
throughout the lens. Le | 
Anditsinthe qd" 






parameters. 
: : GELFLEX | 
E uuu | ContactLenses į 
have been camplaining for Becauseit | offer base curves | 
improves comfort and visual acuity for both plus i 
for your patieats. And simplifies fiting | and minus lenses | 
and lens seleetion for you. in increments of 
Itsm the design. Thebicurve — | 2mm. That gives 
posterior surace with a relatively flat | you greater 


x Priora 


peripheral curve allows the flexibility in matching 499 
GELFLEX ContactLenstoadaptto | thecontour ofthe co nea o 
-~ | both thecorr=a and sclera. The And allows comfortable fit ~ 
,secondery curve minimizes scleral ^ | withno sacrificein x cru: E S e 
Dow Corning uude A 
© Ophthalmes m Me ee eee 


eerie tw cring Ophthalmics 1979 See next page for prescribing information i IR Contadlens . 
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L 
one hour will usually relieve these symptoms. If symp- 
torns persist, reevaluation should be made. 


Excessive tearing, unusual eye secretions and photo- 
phobia are not normal. If these symptoms occur, the 
patient should be examined to determine their cause 


Dosage and administration 


Lens care procedures 

Patients must adhere to recommended daily lens care 
procedures. Failure to follow these procedures may 
result in development of serious ocular infections. Before 
handling the lenses, hands must be washed, rinsed 
thoroughly, and dried with a lint-free towel. Cosmetics, 
lotions, soaps and creams must not come in contact with 


lenses since eye irritation may result. If hair spray is | Conventional methods of fitting hard contact lenses do 
used while the lenses are being wom, the lids must not apply to fitting GELFLEX® (dimefilcon A) Contact 
kept closed until the hair spray has settled or the lenses | Lenses. For a detailed description of the fitting tech- e. 
should be inserted after the use of any sprays. Never nique, refer to the GELFLEX® Fitting Guidelines— ^ 


use fluorescein while the patient is w the lenses 
because the lenses will become discolored. Whenever 
fluorescein is used, irrigate the eyes with irrigating solu- 





copies are available from Dow Corning Ophthalmics, 
Inc., 3556 Lexington Ave., El Monte, CA 91734. 

















LÀ 
( ANT tion or preserved saline solution and wait at least one Maximum 
GELFLEX (dimefilcon A) hour before replacing the lenses. Tco early replacement Wearing Time Wearing Time 
Contact Lenses may allow the to absorb residual fluorescein (Continuous (Continuous 
$i irreversibly. Day Day Hours) 

De Exe (dimefiloen A) Contact Lens is a hemi- | Precautions l 3 8 8 
spherical shell of i bg 13.4mm chord diameter | Stor 2 3 9 8 
and 0.06mm to O. thickness. The lens material, G * (dimefiloon A) Contact Lenses must be 
dimefilcon A, is a hydrophilic copolymer of 2-hydro- stored ONLY in Soft-Therm® BOILaSOAK? or Flexsol* | 3 4 10 10 
xethyl methacrylate Tae methacrylate, cross- If left exposed to air, the lenses will dehydrate, becoming 4 4 il 12 
linked with tnethylene glycol crylate. It consists | hard and more prone to damage. lfa lens dehydrates, it 
of 65% dimefilcon A and 36% water by w ht when should be soaked ONLY in Soft-Therm® BOILnSOAK® 5 6 12 14 
immersed in normal saline solution b with or Flexsol® until it returns to a soft, supple state. Rehy- 6 6 13 15 
sodium bicarbonate. dration rarely takes more than 30 minutes after which 

the lenses should be cleaned and disinfected. 7 8 14  al'waking hours 


Actions 

Hydrated dimefilcon A material has a refractive index of 
143. When placed on the human cornea, the 
GELFLEX® (dimefiloon A) Contact Lens acts as a 
refracting medium to correct for spherical ametropias. 


xs suci eer 
CELF LEXS (dimefilcon A) Contact Lenses MUST be 
BOTH cleaned and disinfected daily. One procedure 
does not replace the other 


Indications 

GELFLEX® (dimefilcon A) Contact Lenses are indicated 
for the correction of vision in persons with non-di 

eyes having spherical ametropias, refractive astigmatism 
of 150 diopters or less and/or corneal astigmatism of 
2.00 diopters or less, and aphakia. 


There may be a tendency for the patient to overwear the 
lenses initially Consequently, the importance of adhering 
to the initial daily wearing schedule should be stressed 
to the patient. 


At the time the lenses are dispensed, the patient MUST 
be provided with the GELFLEX® Patient Care Kit and 
printed instructional material. There must also be assur- 
ance that the patient fully understands all care and 
handling procedures for the lenses. 


Each lens is supplied sterile in sealed glass vial contain- 
ing sterile buffered saline solution. The vial is marked 
with the base curve, dioptric power, diameter, expiration 
date and the manufacturing lot number of the lens. 


The GELFLEX* Patient Care Kit is a package 
for lens cleaning, disinfection and storage of the lenses. 


Daily cleaning is to remove mucus and other 
deposits from the lens surfaces. This is accomplished by 
using either Soft Mate* or Preflex® on a dail is. Sur- 


GELFLEX® (dimeflloon A) Contact Lenses are 
contraindicated by the presence of any of the following 
conditions: 

1. Acute and subacute inflammations of the anterior 
segment of the eye; 

2. Any eye disease which affects the cornea or 
conjunctiva; 

3. Insufficiency of lacrimal secretion; 


Disinfection 
Lenses must be disinfected daily according to the heat 
disinfection or chemical disinfection regimen. 

Heat disinfection with the GELFLEX® Disinfector, 
Contact Lens Case and Soft-Therm® or BOILnSOAK® 
has been tested microbiologically and shown to be an 
effective disinfection p ure for G " 
(dimefilcon A) Contact Lenses. 


GELFLEX® (dimefilcon A) Contact Lenses must be 


4. Corneal hypoesthesia; cleaned daily with Soft Mate" or Preflex® Fresh Soft- It consists of the following: 
5. Any systemic disease which 5) Pimps the eye Thara the E AK® must be used daily for Heat disinfection 
adversely or may be exaggerated by wearing of contact g GELFLEX® Disinfector 


The GELFLEX® Contact Lens Case must be wat 
and refilled with fresh Soft-Therm® or BOILnSOAK® 
solution each time the lenses are stored. If a GELFLEX® 
Disinfector is not available for disinfection of the lenses, 
the lenses must be boiled in the GELFLEX® Contact 
Lens Case in a pan of water for 10 minutes. 


Chemical disinfection with Flexsol* has been tested 
microbiologically and shown to be an effective disinfec- 


GELFLEX® Contact Lens Case 


Soft-Therm® Sterile Preserved Saline Storage Solution 
(optional) or 


BOILnSOAK® Sterile Preserved Saline Storage Solution 
(optional) 


Soft Mate® Sterile Cleaner (optional) or 


Medicaments and eye 

GELFLEX® (dimefilcon A) Contact Lenses must be 
stored ONLY in Soft-Therm® or BOILnSOAK?® a sterile 
preserved saline solution, or in Flexsol? a sterile soaking 
solution. No ophthalmic solutions or medicaments, 
including conventional (hard) contact lens ee 


may be used by GELFLEX® (dimefilcon A) Contact tion ure for GELFLEX® (dimefiloon A) Contact ® Gieri 
Lens wearers immediately prior to or while the lens is __| Lenses. GELFLEX® (dimefiloon A) Contact Lenses reese ee cn ADR. 
worn. ned disinfectant soaking solu- | must be cleaned and rinsed daily, or after wearing with — | Patient Instruction Booklet 


- | Preflex® and Normol® The Burton, Parsons storage 
case must be emptied and refilled with fresh Flexsol* 
prior to disinfecting the lenses. Fresh Flexsol® must be 
used daily for stonng and disinfecting the lenses. 


The following GELFLEX® Patent Care Kit is a package 
required for the alternate method of cleaning stonng and 
disinfecting GELFLEX® (dimefilcon A) Contact Lenses. 


Chemical disinfection 

Burton, Parsons Carrying and Storage Case for 
Chemical Disinfection 

Preflex® Sterile Cleaner 

Flexsol® Sterile Soaking Solution 

Normol* Sterile Rinsing Solution 

Adapettes® Sterile Lubricating Solution 

Patient Instruction Booklet 


CAUTION: Federal law prohibits dispensing < 
without a prescription. 

Soft-Therm® and Soft Mate* are made by Barnes-Hind 
Pharmaceuticals, Inc., Sunnyvale, CA 94086. 

BOILnSOAK® Preflex® Flexsol* Normol* and 


Ada ® are made si Burton, Parsons & Co, Inc., 
Washington, D.C. 2002 


All items mentioned above are available in retail drug 


Warning 

6 Do not mix or alternate the disinfection and 
stor systems. 

ie Floxscl® should not be used with heat. 


Adverse reactions 

Serious corneal damage may result rom wearing a lens 
which has been soaked in a conventional hard contact 
lens solution containing preservatives which should not 
be used with soft hydrophilic contact lenses. 


On rare occasions, a lens may adhere to an eye as a 
result of the patient XiE PA UE e lens on or wearing 
a hypotonic lens. If a lens a Es reason, apply 
a few drops of Soft-Therm® or BO AK* or 
Adapettes® directly to the eye and wait until the lens 
moves freely before removing it. 


The appearance of rainbows or halos around artificial 
lights, often symptomatic of corneal edema, or the 
ied of vision may occur if lenses are worn for exces- 
sively long periods. Removal of the lenses for at least 


Aphakic patients 

Aphakic patients should not be fitted with a GELFLEX* 
(dimefilcon A) Contact Lens until, in the opinion of the 
surgeon, the eye has healed completely. 


If a lens becomes less comfortable to the wearer than 
when it was first placed on the cornea, the lens should 
be removed immediately and the wearer's eye and the 
lens examined for the possible presence of a foreign 
body. If any corneal abrasion, ation, irritation or 
infection is present, a physician should be consulted 
immediately. 


CELETEXS (dimefico 

G ® (dimefilcon A) Contact Lenses should be 
removed before sleeping or swimming or in the 
presence of noxious and irritating vapors. 

Visual blurring 

When visual blurring occurs, the lens must be removed 


until the condition ides. outlets. 
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THE MIOCHOL 
Protective Zone 
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Filmed during surgery 

by Herbert J. Nevyas. M.D 

at the Scheie Eye Institute. Philadelphia, PA 
William Nyberg, R.B.P., photographer 


Before i 
Miochol: 


Procedure: 
phacoemulsification 


Preoperative mydriatics: 
2% cyclopentolate and 10% phenylephrine q 
10 min beginning 90 minutes before surgery. 





After 
Miochol: 


Within 35 seconds after instillation 





of 0.5 cc Miochol® maximum protective miosis 


was achieved. 


(acetylcholine 
chloride) 


for protective miosis during cataract surgery 
...in just seconds 


MIOCHOL® 
(acetylcholine caloride) 
INTRAOCULAF 


See insert for full arescribing information. 


. INDICATIONS: T> obtain complete miosis in 
4econds, by irrigesion of the iris after delivery of 
the lens in cataraet surgery, as well asin pene- 
trating keratoplasy, iridectomy and other an- 
terior segment eu-gery where rapid, complete 
miosis may be re@uired. 


CONTRAINDICATIONS: There are presently 
no known contraindications to the use of 
MIOCHOL (ace-ylcholine chloride) Intra- 
ocular. 


PRECAUTIONS: In the reconstitution of the 
solution, as described under Directiens for 
Using Univial, if the center rubber plug seal in 
the univial does not go down or is down, do 
not use the vial. 


If miosis is to be obtained quickly and com- 
pletely with MIOCHOL, obstructicns to 
miosis, such as anterior or posteric- syn- 
echiae, may require surgery prior to amin- 
istration of MIOCHOL. In cataract surgery, 
use MIOCHOL only after delivery of the lens. 


Aqueous solutions of acetylcholine chloride 
are unstable. Prepare solution immeciately 
before use. Discard any solution that has not 
been used. 


ADVERSE REACTIONS: There have been no 
known adverse reactions to MIOCHOL (ace- 
tylcholine chloride) Intraocular. 


WARNING: DO NOT GAS-STERILIZE 

1. Immediately before use remove protective 
cap. 2. Give plunger-stopper a quarter-turn 
and press to force solvent and center rubber 
plug into lower chamber. 3. Shake gently to 
dissolve solid. 4. Cleanse plunger-stopper 
top with 70% ethanol or other suitable germ- 
icide. 5. Discard univial after use. 


757-10 
& SMITH. MILLER & PATCH 
Division of Cooper Vision P.R., Inc. 


San German, P.R 00753 
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Individuali sur- 
geons have individual 
preferences in surgical 
instruments. We are eager to 
apply Storz’ quality instrument- 
making skills to your ideas. In fact, some 
of our most popular instrument patterns today 
started aña special instrument for an individual sur- 
geon. Shouldnit your special instrument be executed in % 
the Storz tradition of quality? For more information, contact | 
your Storz representative or write Storz Instrument Company, @ 
Dept. 3. 


“Consistent P9 "uiis Since 1893" 
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attaoi COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, MO 63122 « WATS 800-325-9500—n Missour collect (314) 225-5051 
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-^ Why You'll Never Get Your Hands On Our Optotype. 


With the Rod&mat, Rodenstock 
Instruments introduces a Halogen 
Test Type P-cjector with sealed, 
dust-free oprctype cassettes. 

They're interchangeable. They're 
easier to use. 

Best of all they're impossible to 
smear or smurige, because you never 
handle the type itself. 

The sheer 3umber of test types 
available is ursurpassed as well. 
Because Rodenstock offers a variety 
of cassettes ir addition to the stan- 
dard A-2 Test Plate- 

Including -asset:es designed 
especially ferwefracting children. 
And a Test > ate of polarized tar- 
gets for test rg stereopsis. 

The Rodaraat will save you time 
as well. 

Because the Hand Control Unit 
moves thror gn the selection of 
frames withare markable speed. 

And with the optional 
Electronic Cantrol Panel you 
can switch trem one frame to 
another witacut having to 


click througn-he intervening E 


frames. 


YOU CAN FREFRACT 
UNDER NORMAL LIGHT 
CONDITIONS. 


The Rodamar from Coburn is 
powered bya aalogen light 
source, so powerful you can refract 
under norma light conditions —a 
valuable asset in determining realis- 
tic acuity me-surerents in 
cataract patents. 


YOU CAN OPERATE IN A 
10-FOOT EXAMINING LANE. 
WITHOUT MIRRORS. 


Thanks to the halogen light source, 





and a special diaphragm that dimin- 
ishes light intensity to compensate 
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for a short examining lane. you can 
work in a space of less than 20 feet 
without mirrors. 
So there's no keystoning effect. 
With a mirror arrangement, you 
can even use the Rodamat in a space 
of less than 10 feet. 


RODENSTOCK OPTICS SPEAK 
FOR THEMSELVES. 


Rodenstock has long been known for 
the quality of its optics, and the 
Rodamat's two-lens aspherical con- 
densor and highly-corrected, four- 
lens "Tetron" objective carry on 
that tradition. 

The clarity, uniformity and con- 
trast of the images produced by the 
Rodamat are of the highes: quality 
available. At any price. 


THE RODENSTOCK NAME IS 
BACKED BY COBURN SERVICE. 


Coburn Professional Products is 
the exclusive distributor of the 
Rodamat, and a whole line of 
quality Rodenstock 
instruments. 








For complete technical 
literature on the Rodenstock 
Rodamat call: 


Coburn Professional 
Products Division 
toll free at 800-446-4831. In 
Virginia call collect (804) 526-1027 
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Tbe cautery 
for ophthalmic surgery. 


The OPTEMP* sterile, disposable 
cautery has the balance and feel of a fine 
surgical instrument. Among its precisely 
engineered features is an extra-large 
activating button, easy to ; locate and 
depress. 

The fine-gauge tip 
attains the optimum 
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Alcon Surgical] 


Surgical Products Division 
Alcon Laboratories, Inc. 
P.O. Box 1959 
Fort Worth, Texas 76101 


017936 B 


temperature for cauterizing delicate eye 
tissue and allows pinpoint accuracy for 
occlusion of individual capillaries. 

Your Alcon representative can show 
you other features of the OPTEMP 
cautery which make it tHe cautery for 
ophthalmic surgery. 
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control of IOP 


...Without interruption 









The 0.03% solution 


-PHOSPHOLINE IODIDE at its lowest effective concentra- 
"tion — 0.0396 — may offer uninterrupted 24-hour control o: 
IOP in: 
^ Ochronic simple glaucoma 
^ 8 glaucoma secondary to cataract surgery ("aphakic 
glaucoma’) 
o glaucoma following iridectomy 
One or at most two daily instillations of 
PHOSPHOLINE IODIDE 0.03% effectively minimize 
intraocular pressure peaks —whether they occur 
during the day or curing the critical early morning 


NS mi M hours; and this 0.03% strength probably has no greater 
t Kk. * potential for side effects than pilocarpine. 
A 3X Moreover, when higher potencies are necessary, startir.g 


with this lowest 0.03% concentration permits smooth transition 
to strengths of 0.0656, 0.12596, or 0.2596. 


Phospholine lodide 
(echothiophate iodide 


for ophthalmic solution) 
 round-the-clock protection from pressure peaks 





See next page for prescribing information 
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(echothiophate iodide) 


` in the management of 


o chronic simple glaucoma 





o glaucoma secondary to cataract surgery 


(“aphakic glaucoma’) 
o glaucoma following iridectomy 





BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor 
for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma. Sub- 
acute or chronic angle-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to the possibil- 
ity of increasing angle block 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of thedrug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed 
t@carbamate or organophosphate type insecticides and pesti- 
cides (professional gardeners, farmers, workers in plants manu- 
facturing or formulating such products, etc.) should be warned 
of the additive systemic effects possible from absorption of the 
pesticide through the respiratory tract or skin. During periods of 
exposure to such pesticides, the wearing of respiratory masks, 
and frequent washing and clothing changes may be advisable. 





6. Anticholinesterase drugs should be used with extreme cau- 
tion, if at all, in patients with marked vagotonia, bronchial 
astnma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects. 

i. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

& PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detachment. 

Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in 
adult patients without a previous history of this disorder. 

2. Stinging, burning, lacrimation, lid muscle twitching, con- 
junctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany clin- 
icai use of the drug. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing 
a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally: 
PROTOPAM* CHLORIDE (pralidoxime chloride), 25 mg per kg 
intsavenously; artificial respiration should be given if necessary 
How Supplied: Four potencies are available. 1.5 mg package for 
dispensing 0.03% solution; 3.0 mg package for 0.06% solution; 
6.25 mg package for 0.125% solution; 12.5 mg package for 
0.2596 solution. Also contains potassium acetate (sodium 
hydroxide or acetic acid may have been incorporated to adjust 
pH during manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid and exsiccated sodium phosphate. ° 


The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 
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fundus camera 





@NEW choice of fields: 45°, 30°, 21? by using 1.4x 
and 2.0x lenses 

@ NEW pivot capability is standard 

@ NEW optional tilt capability provides smoothest 
motion available 

@ NEW location device can be used ir vertical or 
horizontal position  * 

@ NEW optional 6” x 7" Mamiya film back 

@ Unsurpassed optical system 

@ Standard 1 frame/second motorized film back 
with data recorder (regular 35mm back and 
small power pack available where f'uorescein 
aot required) 

@Polaroid back (optional) 

@ Built-in Spectrotech interference fluorescein 
filters 

@ Available with NEW counterbalance or 
motorized tables 

3 frame per second high speed RCW now available. 
NEW pivot capability with tilt option. A NEW infrared system is also availabie. Call or 
write for details. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C C C f Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta + Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA e 
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Red to 
Prefrin 
white... 


almost as 
quick as 
a wink. 


Prefrin™ can quickly put the “white” 
back into your patients’ red eyes. But 
of course, that’s not all that counts. Your 
patients also want relief from the irri- 
tation. They want to look and feel better, 
too. With fast-acting Prefrin, they can 
get all that. 


Many of today’s patients are very active. 
They love the outdoors — swimming, 
backpacking, skiing, tennis— but they 
are constantly abused by pool chlorine, 
sun, smog, or dust. Soothing, comfort- 
ing Prefrin gets rid of redness quickly. 

In addition, your contact lens wearers 
can find relief from overwear and 

tired eyes. 

And Prefrin contains unique Liquifilm® 
(polyvinyl alcohol 1.4%), a lubricating 
vehicle that puts the “wet” back into 
their eyes. 


Recommend Prefrin™ Liquifilm® for 
your patients’ red-eye relief. 


Prefrin 


AIlERGIN Pharmaceuticals, Inc., 
© Irvine, California 92713 
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Signet Juality 
HyperAspheric” » 
Aphakic Lens. 
; Keeps Them Looking 
| High,Wide & 
Handsome! 













Tunnel vision and unattractive ‘fried egg' look eliminated! 


Signet's HyperAspheric aphakic lens significantly other full fie aphakic lenses. And its standard 
increases the post-cataract patient's peripheral flat-top 22 x -6 segment provides a larger 
vision and dramatically improves the patient's reading field Also, the thin lens design reduces 
cosmetic appearance when compared with image magr-ication. 
old-style lenticular lenses. The patient will also Signet's industry leadership in the development 
experience a greater sense of freedom and and produc#mn of the HyperAspheric lens ar.d 
well-being because of the increased visualfield. its other qua ity hard resin lenses keeps both you 
In addition, the HyperAspheric lens’ progressive and the patient looking good. Specify + 
asphericity and many more smooth transition HyperAspheri-™ for all aphakic prescriptions. It 
zones eliminate distortion experienced with makes a big diference! 





Signet Optical Corporation, 4740 Ruffner Street, San Diego, alifornia 92111 + (714) 292-0833 
Please rush me the following materiats: 


L1 More information about the HyperAspheric Lens. g HyperAspmeric Over-refraction Guide. 
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I 

| 

[7] HyperAspheric Fitting Guide. [_] HyperAspheric Information B-—hures for the Patient. | 
Please Check: 
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ANOTHER SPECIAL SERVICE 





where 


unusual Ry 
get special rely ^" 


to serve you bet | 
tion Bensons can fabricat 
stat E. to your regular Benson's lab. 


ial 
some of the specia 
lens types processed. 


BENSON OPTICAL CO, INC. 


ERA Corporate Offices/Minneapolis, MN 55435 * Specialists in prescription optics since 1913 
FULL SERVICE LABORATORIES LOCATED IN CITIES COAST TO COAST 















RETINAL FELLOWSHIP: 


Available at the Washington Hospital Center 
Department of Ophthalmology, 
July 1, 1980, for 12 months. 


Experience in medical and surgical 
vitreo-retinal diseases. 


ADDRESS INQUIRY TO: 


L. Edward Perraut, M.D. 

Director of Retina Service 
Department of Ophthalmology 
Washington Hospital Center 
i 110 Irving Street, N. W. 
Washington, D. C. 20010 
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Ocular injuries From Beverage 
Bottles 


To the Edito-.—The recent article in 
the ARCHIVE- entitled “Ocular Inju- 
ries From Exploding Beverage Bot- 
tles" by Merdino et al (96:2040-2041, 
1978) is of mterest to me, because I 
happened to see two cases of similar 
injuries with considerable damage to 
the eyes, in the summer of 1977. The 
first ease was in a young girl who had 
been trying -o remove the cap from 
one of the new unbreakable plastic 
bottles, when the cap hit her left eye, 
causing corn»oscleral laceration, vi- 
treous prolapse, and cataract forma- 
tion. The seeond case also occurred 
when the cap of a bottle hit the 
patient's eye while she was working in 
the kitchen;it caused a corneal opacity 
without affecting her vision. 

If I see two serious eye injuries in a 
small commutity of 25,000 people, in 
one summer, I must conclude that 
beverage-botte injuries of the eyes 
must not be very infrequent, but prob- 
ably most of them go unreported. 
Even if the bettle is unbreakable, the 
cap remains a hazard. Perhaps the 
larger the bot-le, the more hazardous 
it is, because o the pressure inside the 
bottle. The-authors of the article in the 
ARCHIVES are to be commended for 
bringing this 3azard to the attention 
of the ophthalmic community. 

JILA S. WAIKHOM, MD 
Xenia, Ohio 


To the Editer —In regard to a recent 
article in the ARCHIVES by Mondino et 
al (96:2040-2041, 1978), I have person- 
ally seen near-y half a dozen injuries 
related to “exploding” carbonated 
beverage betiles in 1978. I would 
concur that te incidence is surely 
higher than tkat suggested by infre- 
quent reports m the literature; howev- 
er, I would sugzest that this may be so 
because serious injury may be rare, 
relative to inesdence of all such inju- 
ries. 

For example, on Feb 3, 1978, I was 
asked to see a 26-year-old woman who 
had sustained an explosion injury to 
her right eye taat day, from a carbon- 
ated beverage bottle. The injury was 
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said to be spontaneous, hav ng oc- 
curred with a chilled bottle trat had 
not been shaken, and had uncergone 
only normal cap removal. AWKhough 
her vision was initially only hand 
motion in the injured eye, within four 
weeks her visual acuity had improved 
to 6/6 (20/20). She sustained a 100% 
cellular hyphemia and traumat iritis. 
Both cleared within one month with 
mydriatic therapy, topically applied: 
The patient also sustained a corneal 
abrasion, which healed within two 
days with patehing and an-ibiotic 
ointment. She had no angle alteration, 
retinal damage, orbital changes, or 
other ocular sequelae of the injury, 
except a slightly peaked and irregular 
pupil, which has persisted tc date. 
There was no sign of cataractous 
change, no posterior segment hemor- 
rhage, no iridodialysis, and no disrup- 
tion of globe integrity. 

None of my other cases this year 
were even equally severe as the one 
described here; I conclude tha: rela- 
tively ineonsequential injuries from 
exploding bottle tops may commonly 
be minor. I certainly agree with the 
safety precautions recommenced in 
the article by Mondino et al. 

KENNETH R. Fox, MD 
Falls Church, Va 


Corneal Edema After Use of 
Carbachol 


To the Editor.—In a recent issueof the 
ARCHIVES (96:1897-1901, 1978) Vaughn 
et al described their experimental 
data on the perfusion of the arterior 
chamber of rabbits with cartachol. 
They noted transitory but reversible 
swelling of the cornea, which inplied 
some transitory endothelium dysfunc- 
tion. However, they advised caution in 
using this solution in humans in whom 
the cornea has already compremised 
endothelial cells. 

In the past two years, the Nacional 
Registry of Drug-Induced Ocula> Side 
Effects has had numerous repo-ts of 
patients having transitory and even 
persistent cornea! edema after tke use 
of this drug intraocularly to induce 
miosis. In the majority of cases of 
persistent corneal edema that have 





been reported to the registry, the 
surgeon reformed the anterior cham- 
ber at the end of the procedure with 
this solution. This procedure is not 
intended by the manufacturer and 
should not be performed. That this is, 
indeed, a drug-related event is most 
difficult to prove, since in any opera- 
tive procedure, inadvertent endothe- 
lium trauma can occur with resultant 
corneal edema, and the drug might 
incorrectly be implicated. However, 
there are a number of cases in the 
registry that suggest a possible rela- 
tionship. This drug is commonly used 
and only a rare adverse reaction has 
been reported; however, with in- 
creased procedures that have a poten- 
tial of endothelial trauma during the 
operation (intraoeular lenses, phaco- 
emulsification) or in surgical proce- 
dures with more endothelial trauma 
than usual, bathing these cells with a 
solution with a pH of 5.2 theoretically 
may not be in the patient's best inter- 
est. Therefore, we agree with the 
above authors that carbachol should be 
used with caution in patients with 
increased endothelial trauma, Fuchs' 
dystrophy, or in corneal transplant 
surgery. 

FREDERICK T. FRAUNFELDER 

Portland, Ore 


Nonproprietary Name and 
Trademarks of Drug 


Carbachol—Carbacel Bufopto, Carbamio- 
tin, Miostat, Mistura C, P.V. Carba- 
chol. 


Treatment of Malignant Melanoma 


To the Editor.—In a recently published 
article, Zimmerman et al' of the 
Armed Forces Institute of Pathology 
challenge the standard oncologic 
treatment of a malignancy, that is, en 
bloc excision. In a study of malignant 
melanoma of the choroid and ciliary 
body, they suggest that the enuclea- 
tion of the affected eye actually may 
be the cause of the dissemination of 
tumor cells, resulting in metastatic 
disease. This conclusion is based on 
two observations. First, citing sub- 
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stantial data, Zimmerman et al state 
that “the mortality rate before enu- 
cleation is low, estimated at 1% per 
year, and that [it] rises abruptly 
following enucleation, reaching a peak 
of about 8% during the second year 
after enucleation." Second, they ob- 
serve that "uveal melanemas...are 
rarely observed to have metastasized 
before that patient is referred for 
treatment for the primary tumor." 

While I do not argue with the obser- 
vations of Zimmerman et al, I most 
emphatically question their conclu- 
sion. I suggest that the high mortality 
observed by them in the second year 
after enucleation is merely the normal 
biologic activity of a tumor as noted in 
other types of malignancies, specifi- 
cally that of the breast. Interestingly, 
in a study of 505 patients with breast 
cancer, Eggers et al, as noted by Park 
and Lees, found a similar type of 
mortality curve as that observed by 
Zimmerman et al. Their data corre- 
spond almost exactly to those noted by 
Zimmerman et al. They found that the 
number of deaths from a malignancy 
peaks at two years after diagnosis, 
whether or not there is surgical inter- 
vention. I suggest that the 8% mortal- 
ity will occur not because of enuclea- 
tion but as a result of the natural 
development of the tumor. 

The second major observation on 
which Zimmerman et al base their 
theory pertains to the low percentage 
of patients with overt metastases at 
the time that the choroidal melanoma 
is diagnosed. Similarly, we found a 
very low incidence of metastases in 
patients with choroidal melanoma at 
our institution (Ohio State University 
Hospitals, Columbus). We studied a 
series of 95 patients who had a 
complete medical workup prior to 
enucleation. Only one patient (1.05%) 
manifested signs of overt metastases. 
Zimmerman et al theorize that the 
development of metastatic disease 
after enucleation is a direct result of 
the enucleation. We believe that an 
alternative explandtion for the in- 
crease in metastases after the proce- 
dure is that we are dealing with a 
growing tumor, and subclinical metas- 
tases have occurred prior to surgery. 
To test this theory, I reviewed the last 
100 patients who were diagnosed with 
choroidal melanoma and whose eye 
was subsequently enucleated. In only 
9% of these patients was a diagnosis 
made as a result of a routine eye 
examination. The rest were referred 
as a result of definite patient symp- 
toms, ie, decreased vision, flashers 
and floaters, and blurred vision. In 
fact, three of the nine patients who 
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were seen routinely did have some 
transient symptoms, which subsided 
before the time of examination. These 
data suggest that in at least 91% of 
the patients, sufficient change had 
occurred within the tumor to cause 
symptoms. It is logical to assume that 
a growing tumor is more likely to 
metastasize than one that exhibits no 
evidence of growth. Certainly, one 
cannot ignore the relationship be- 
tween tumor growth and metastases 
before enucleation. The 196 incidence 
of metastases found at the time of 
diagnosis may simply reflect our 
inability to detect early metastatic 
involvement. This theory, of course, is 
not new and is supported by Brennan 
in his study of breast carcinoma, when 
he reports on incidence of recurrent 
disease: "Almost certainly such hema- 
togenous spread existed at the time of 
primary treatment but was subclinical 
and undetectable."* Reese also states 
that "hematogenous dissemination of 
tumor cells is very likely to have 
occurred at the time the diagnosis is 
made.” 

Ideally, of course, the surgeon 
should remove the tumor burden if it 
has the potential to metastasize but 
has not yet done so. The removal of a 
tumor after it has metastasized is of 
little value. Nevertheless, since the 
eventuality of metastatic spread is 
impossible to predict and occult me- 
tastases are impossible to detect, it is 
important to consider the available 
information about the neoplasm when 
considering treatment. Clinical evi- 
dence clearly demonstrates a more 
favorable survival rate for patients 
with small tumors (less than 10 mm in 
diameter and less than 3 mm in 
height) than for patients with large 
ones. Five-year mortalities for pa- 
tients with small melanomas were 
found to be 6.1% as compared with a 
35.8% mortality in patients with large 
tumors. Comparison of ten-year mor- 
talities showed 22.7% for patients with 
small melanomas to 46.0% for patients 
with larger tumors.* The lethality of 
the tumor also depends on variables 
such as cell type and mitotic activity. 
In spite of sophisticated clinical and 
laboratory studies on melanomas, it is 
impossible to detect the difference 
between spindle cell tumors and 
epithelial cell tumors in vivo. Clearly, 
therefore, some malignant melano- 
mas are potentially lethal tumors; 
large tumors are more lethal than 
small tumors. Failure to enucleate 
theoretically allows a tumor to grow 
and metastasize, which would ulti- 
mately result in the patient's death. 

Certainly, enucleation is not the 





indicated procedure in all cases of 
malignant menanoma; many factors 
influence the physician's decision. 
Age and the patient's general health 
are two important factors. For exam- 
ple, an 85-year-old patient with a 
malignant melanoma only has an 
average life expectancy of six years.' 
To subject this patient to a procedure 
that would almost assuredly not 
increase his survival would not be a 
prudent choice. A 60-year-old patient, 
however, presents a more philosophi- 
cal problem to the physician, since this 
patient's life expectancy is 19 years.’ 
This fact must be weighed against the 
mortality for patients with ocular 
melanoma when deciding whether to 
enucleate. 

Finally, a word must be said about 
the so-called conservative treatment 
of choroidal malignant melanomas. 
Before one becomes too enthusiastic 
about the favorable survival rates in 
these patients, it must be remembered 
that most of these tumors measure 10 
mm in diameter or less and generally 
have a more favorable prognosis than 
a larger tumor. Therefore, any com- 
parison between conservative treat- 
ment and enucleation must be based 
on mortalities for patients with small 
tumors and not large ones. 

The basic concept of cancer surgery 
is to eliminate the tumor burden from 
the body. It is the goal of enucleation 
to achieve this end. While I do not 
deny the possibility that some tumors 
do not have metastatic potential, until 
we can unquestionably isolate them 
from those tumors that do, for all but 
very small tumors, enucleation must 
be the indicated procedure. For many 
patients, the failure to perform such 
procedures may mean the develop- 
ment of avoidable metastatic dis- 
ease. 

FREDERICK H. DaviporF, MD 
Columbus, Ohio 
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Remember those 
their lenses? 


Our files are jammed with thank you letters from ha 


losing, contaminating and damaging their lenses. 


OSITIVE SOFT LENS INSERTION 


oft-Serf holds the iens securely, without suction, even 
pside down...yet it reieases the lens automatically on easy 
intact with the eye. That rubber cup is soft and resilient too, 
) its really easy on the eye and lens. During insertion, it 
rovides peripheral support, preventing the soft lens from 
Verting. 


VHY YOUR PATIENTS 
IEED Soft-Sert 


Provides safe, aseptic insertion. 

Helps prevent loss amd damage. 

Prevents soft lenses ‘rom inverting. 

Eliminates long fingernail problems. 

Ideal for all lenses including ultra-thin and post-cataract. 


ofi-Sert is also a very professional, aseptic means for 
€ practitioner or assistant to insert soft lenses during the 
ting procedure. 


ETTERS. ..WE GET LETTERS 


cluding some glowing testimonials from some of the more 
an 10,000 eye care professionals now using Soft-Sert™. 
e'll send you a sampling of those letters if you'd like. Or if 
u can't wait, why not order today. 


SofSerl 


eALSO AVAILABLE THROUGH: 

WALMAN CONTACT .ENS DIVISION - MINNEAPOLIS, MN. 
CON-CISE CONTACT LENS - SAN LEANRO, CA. 
MASTERCRAFT CONTACT LENS LAB - FLUSHING, N.Y. 
KEYSTONE, INC.- LEVITTOWN, N.Y. 

DUFFENS CONTACT LENS CO - ALL LOCATIONS 
PRECISION COSMET - ALL LOCATIONS 

APACHE OPTICAL - TEMPE, ARIZONA 


Soft lens insertion. 
Someone figured out 
how to make it easy. 


Sofi-Sert 


“ACCEPTED BY 


PROFESSIONALS 
AROUND THE WORLD 


SOFT-SERT™ holds 
the lens securely 


No more 
inversion 


JN 





Howsoften does this happen The soft lens 


to vcr patients? 


IS secure 

(without suction), even 

when held upside-down. 
SOFT-SERT™ is 
easily disinfected 


Save On 
Chair Time 





Remember that patient that 
toolwiwo or three visits just 
to teszh insertion 


Aseptic insertion. 





patients who took forever learning insertion and constantly damaged or lost 


ppy patients who have stopped dropping, 


Who Needs 
SOFT-SERT™? 


APHAKES...HYPEROPES. 
ULTRA-THIN lens patients. 


Our novel unifit 
finger attachment 





Allows both hands to 
manipulate the eyelids, if 
necessary 


How to order 


- SoftSert’ 


-Sert soft contact lens applicators are packaged six to a box and are available in 
two sizes to provide greater efficiency In preventing lens inversion. 


SOfl-Gerl" 12 is recommended tor soft contact lens diameters from 12.510 14.5 mm. 
Sof -Sert 14 is recommended tor soft contact lens diameters exceeding 14.5 mm. 


Also, fomeonventional hard, gas permeable and silicone contact lenses, we are pleased to 


announeg the availability of Soft-Sert’ 8 


Natural »elypropylene, chemically inert, Storage cases are available in boxes of 6. Ideal 


for storaze with FLEXSOL" solution. Fits all size Soft-Serts 


i SoftSert, wc. 


E. Box 376 
€ »darhurst, N.Y. 11516 


Please Send Me The Following: 
—— Box(es) of SOFT-SERT™ 12 (at $13.50 per box of 
———— Box(es) of SOFT-SERT™ 14 (at $13.50 per box of 


— —— Box(es) of SOFT-SERT™ 8 (at $13.50 per box of 
—— —— Box(es) of storage cases 


NEME 
ACDRESS 
cr-y STATE 


Postage and handling included. 


(at$ 4.00 per box of §) 
i ——— SS le EE UD AUN eee dP 





Check or Money Order MUST accompany order. 
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ZIP 


Topcon's New Modular 
Chair and Stand System 


Adaptable to all your needs today... 
> . and to your changing needs tomorrow. 


=> The new Topcon AMC-1 Chair and IS-30 
xu e * Stand System has been created with both 
| | you and your patient in mind. And Topcon's 
ll modular design allows the system 

j to grow along with your practice as 


e—? e" the years go by. 


+ Chair Reclines into Flat 
| Table Position 

The new Topcon Chair can 
be converted at the touch 
of a footswitch from an 
upright to a level hori- 
zontal ‘‘table’’ position. 
And a motorized Automatic 
Return Buttonon the footswitch 
a brings the chair automatically back 
e to upright, freeing you to carry out 
other operations. 












New Stand Features Smoother 
Handling, Modular Design 
Our new IS-30 Stand comes 
with two counterbalanced in- 
strumentarms, but is designed 
so you can easily add the lower 
arm at a later date. We've made 
the arms longer, so you can swing all three 
arms freely and smoothly in and out of 
place. And the increased length also lets 
you bring the lower arm in closer to your 
patient, while providing for ample leg 
room and assuring stable position- 
ing. A swiveling instrument con- 
sole can also be purchased now, 
or may easily be added later. The 
console standardly comes with three 
» re-chargeable instrument wells. An 
CN auxiliary power source is also standard, 
` so you can add a fourth instrument at 
any time. And the overhead incandescent 
light source is rheostat-controlled for your convenience. 


The Topcon ophthalmic system is really every chair and stand you'll ever need. At a price 
you can easily afford today! Contact your Topcon dealer or write to us for added details. 


TOPCON 


A New World of Precision Optics 


9 
Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 0765 





Heres maving news 
irom MURO! 


Muro @phthalmics is moving ahead! 


Our new manufacturing facilities 

are ready... proof of our commitment 
to provide you with the most consis- 
tent, h:gh-quality ophthalmic prepara- 
tions available. Strictly controlled 
sterile rooms ensure you that all fed- 
eral regulations are met. 


And every ore of our products is 
backed by Muro’s 23 years of experi- 
ence exclusively in ophthalmics. 


All of this means that you can depend 
on the quality and reliability of Muro 
Ophthalmics. 


We're anxious to tell you more. Plus 
send you samples of our fine products. 
Please zke a few moments now to fill 
out this coupon. $è 
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TO: 
Sal le Muro Pharmacal 
[D Laboratories, Inc. 
890 East Street 
ms Ues Tewksbury, 
Mass. 01876 





Name 





Additess 


City. State, Zip 


Are /ou familiar with Muro Pharmacal Labs? EA [] 


Yes No 
Any of its products? ERI 

Yes No 
Hav> a representative call. ká 


Sam ple Requests: 
[_] Muro #128 Sodium [_] Murocoll #2 Phenyl- 


—hloride Ophthalmic ephrine Hydrochloride 
Jintment 10%, Scopolamine 
i O/ 

[ ] Murocel 1% (formerly Hydrcbromite 0.3% 
"urocoll #35 Methylcelluose [ ] Diuolube (formerly Muro 
= Solution) #704 Petrolatum Ointment) 
duro 128 Solution 

L ormerly #4 Sodium [ ] Gonio-GEL 




























CHAIRMANSHIP, 
DEPARTMENT OF 
OPHTHALMOLOGY 









The University of Kansas School of 
Medicine invites applications from 
suitable candidates for the posi- 
tion of Chairman of the Depart- 
ment of Ophthalmology. Such 
candidates should have demon- 
strated leadership qualities, ex- 
emplary clinical skills and teach- 
ing abilities, and meritorious 
accomplishments in research. 
Please submit curriculum vitaes to 
Charles E. Brackett, M.D., Chair- 
man, Ophthalmology Search Com- 
mittee, Kansas University Medical 
Center, Kansas City, Kansas 
66103. The University of Kansas is 
an affirmative action and equal 
opportunity employer. Application 
deadline is April 30, 1979. 
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A NEW PRESCRIPTION TO 
ASSURE YOUR TRAVELING 
PATIENTS A BON VOYAGE 


The AMA's new booklet, PHYSICIAN'S GUIDE TO 
MEDICAL ADVICE FOR OVERSEAS TRAVELERS, was 
developed to help practicing physicians render pre- 
ventive medical services to traveling patients. 
It provides a weath of information, such as 
how to protect patients against tropical 
diseases, time zone changes, parasites 
and complications of existing hand- 
icaps. Plus what to advise about 
diets, immunizations, and overseas 
medical care. 


To order your copy (60€ ea.) of this 
new guide, OP-411, write: Order Dept., 
American Medical Association, 535 N. Dear- 
born St., Chicago, Ill. 60610. 

















We can do 
much more 
together. 
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Prescribing Information i 


OPHTHOCHLOR 
(chloramphenicol ophthalmic 
solution, USP), 0.5% 


Description 

Ophthochlor Ophthalmic Solution, O 5%, isa 
sterile, buffered solution containing 0.5% 

(5 mg/ml) of chloramphenicol. Ophthochlor 
contains no pres@rvatives. 


Actions 

Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from 
soluble RNA to ribosomes. Studies have shown 
that chloramphenicol is not absorbed in measur- 
able amounts by topical application to the eye. 
Development of resistance to chloramphenicol 
can be regarded as minimal for staphylococci 
and many other species of bacteria. 


Indications 

Ophthochlor (chloramphenicol ophthalmic 
solution, USP), 0.5%. is indicated for the treat- 
ment of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol-susceptible organisms. Bacte- 
riological studies should be performed to 
determine the causative organisms and their 
sensitivity to chloramphenicol. 


Contraindication 
This product is contraindicated in persons 
sensitive to any of its components. 


Warnings 

Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 


Precautions 

The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceoptible 
organisms, including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken. In all except very superficia! infections, 
the topical use of chloramphenicol should be 
supplemented by appropriate systemic 
medication. 


Adverse Reactions 

Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported. 


Dosage and Administration 

Two drops applied to the affected eye every 
three hours, or more frequently if deemed 
advisable by the prescribing physician. Admin- 
istration should be continued day and night for 
the first 48 hours, after which the interval 
between applications may be increased. Treat- 
ment should be continued for at least 48 hours 
after the eye appears normal. 


How Supplied 

N 0071-3395-11 —15-ml bottles: Opnthochlor 
Ophthalmic Solution, 0.5%, is supplied in plastic 
dropper bottles and contains no preservatives. 
Each milliliter contains 5 mg chloramphenicol in 
a boric acid-sodium borate buffer solution. 
Sodium hydroxide may have been added for 
adjustment of pH. To protect it from light, the 
solution should be dispensed in the carton. This 
product should be stored in a refrigerator until 
dispensed. Discard solution within 21 days from * 
date dispensed. WA 


PARKE-DAVIS 


PARKE-DAVIS 
Division of Warner-Lambert Company 
Morris Plains, NJ 07950 PD-JA-2461-1-P(6-78) 


In infectious 
conjunctivitis or keratitis' 





OPHTHOCHLOR. 15m! 


(chloramphenicol ophthalmic 
solution, USP),0.5% 





e Effective c phthalmic antibiotic with a broad 
spectrum ef activity 
e A sterile suffered solution...isotonic with 

lacrimal f Lid 
e Plastic scuseze bottle for ease of 

administra ion 
Ophthochlar is preservative-free. Therefore, 
the disconr-rt often associated with preser- 
vatives will mot be a problem. 

Prólonged.c- requent intermittent use of topical chlor- 
amphen:col should beavoided because of the possibility of 
Ayperseasitivi-y~eactions, including bone marrow 
hypoplasia. 


Also available:Caloromycetin* Ophthalmic Ointment. 1% 
-chloramphenicol ophthalmic ointment, USP) 


“When causec ^y chloramphenicol-susceptible organisms 


Please «2o nreeerihine inftarmatinn an nraradinn nana 


Rodenstock Brings Laser Interferometry Out Of The 
Research Lab And Into The Examining Lane. 


For reliable measurement of retinal 
acuity when cloudy media makes 
conventional diagnosis impossible. 
SESAME EST NS RAEI, BIRT ER 


WHAT THE RETINOMETER 
DOES. 


The Retinometer measures the 
retinal and cortical functions of the 
eye, independent of the influence of 
the optical media. 

The result, defined as ‘retinal 
visual acuity; provides reliable in- 
formation about the resolving power 
of the retina. 





















When the media are cloudy, it 
provides highly dependable prognos- 
tic information regarding expected 
post-operative acuity. 

In cases of reduced vision where 
the cause is uncertain, a distinction 
can be made between loss due to 
cortical and macular disturbances. 

With clear media, the ‘retinal 
visual acuity indicates the maximum 
acuity achievable even though the 
ametropia of the eye is uncorrected. 


HOW THE RETINOMETER 
WORKS. 


The Retinometer is a laser inter- 
ferometer, and is made as an attach- 
ment for the RO2000 Slit Lamp. 
(Also Haag-Streit and Zeiss. ) 
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With Slit Lamp magnification, 
the examiner is able to guide the 
laser pencil into the patient's eye 
with ease and precision —through 
the tiny openings whichare common 
in most types of opacities. 

The laser actually produces two 
beams of columnated light, which 
cross (and interfere with) each other 
in front of the retina. 

This crossing of beams produces 
a banded image which the patient 
can "see: 

(In effect, you've placed an eye 
chart inside the eye. ) 

Once the beams are perceived 
by the patient, the 
examiner adjusts 
the banded 
pattern until the 
bands are as bold 


. tothe largest letters on an eye 
\ chart.) In addition, the Retin- 





andthick as possible.(Or similar 


ometer allows these banded images 
to be presented in four different 
positions: vertical, horizontal, and 
two oblique settings (inset). 

Thus, the patient not only tells 
you whether he can see the image, but 
in what direction the lines are going 
(making malingering impossible). 

After each correct determination 
by the patient, the examiner adjusts 
the bands to the next finer setting. 
This procedure is repeated until the 
patient can no longer dependably 
determine the position of the image. 


HOW THE RETINOMETER 
IMPROVES ON EARLIER 
LASER INTERFEROMETERS. 





Where previous interferometers 
were extremely difficult to aim with 
precision because of the distance 
between patient and examiner, the 
Retinometer uses the optics of the 
Slip Lamp to eliminate this problem. 

Where previous interferometers 
were sensitive to vibration, the 
Retinometer is not affected. And it’s 
optically-calibrated, so it will never 
be out of adjustment —a common 
problem with mechanically- 
calibrated instruments. 

In addition, the Retinometer has 
been designed to function as an un- 
obtrusive attachment to the slit lamp 
where previous models required a 
great deal of space. 

Finally, the Rodenstock Retino- 
meter is so easy to use your tech- 
nicians can be trained in a matter 
of minutes. 





For complete technical literature on 
the Rodenstock Retinometer, call 


Products Divis 


toll free at 800-446-4831. In Vir- 
ginia, call collect ( 804) 526-1027. 





1979 


May 


Virginia Society for Ophthalmology and Otolar- 
yngology, Charlottesville, Va, May 2-5. 

International Congress on Intraocular Implants, 
Paris, May 2-5. 

New Orleans Spring Fiesta Ophthalmic Micro- 
surgery Seminar, New Orleans, May 3-5. 

Western Orthoptic Meeting, Portland, Ore, May 
3-5. 

Clinical Day (Plastic Surgery), University of 
Western Ontario, London, Ontario, May 4. 
French Ophthalmological Society, Paris, May 

6-10. 

Ophthalmology Conference, University of Mich - 
gan, Ann Arbor, May 10-11. 

Neuro-ophthalmologic Aspects of the Orbit and 
Cavernous Sinus, Kingston, Ontario, May 1C- 
12. 

Contact Lenses—Present and Future, Mercy 
Baptist Hospital, St Louis, May 13. 

Ocular Trauma: Medical and Surgical Manage- 
ment, Minneapolis, May 14-15. 

Pennsylvania Academy of Ophthalmology and 
Otolaryngology, Bedford, Pa, May 16-19. 

Oculoplastic Surgical Dissection Course, New 
York Medical College, May 16-19. 

Symposium on Glaucoma Surgery, Detroit Plaza 
Hotel, May 17-18. 

Diagnosis and Treatment of Retinal Vascular 
and Macular Disease, Hyatt in Union Square. 
San Francisco, May 18-19. 

Seventh Nerve Surgical Dissection Course, New 
York Medical College, May 20-22. 

Pacific Coast Oto-Ophthalmology Society, Mon- 
terey, Calif, May 22-24. 

International Congress on Contact Lenses, 
Madrid, May 22-24. 


June 


American Association for Pediatric Ophthalmol- 
ogy and Strabismus, Four Seasons Hotel, 
Toronto, June 3-6. 

American Israeli Ophthalmological Society, Je- 
rusalem, June 3-13. 

International Society Clinical Electrophysiology 
of Vision, Friedrichroda, German Democratic 
Republic, June 5-10. 

Alumni Day, Downstate Medical Center, Brook- 
lyn, NY, June 7. 

lowa Eye Association, lowa City, June 7-9. 

Contact Lens Conference of Wills Eye Hospital, 
Atlantic City, NJ, June 7-9. 

Current Concepts in Ophthalmology, Sunriver, 
Ore, June 13-16. 

Highlights of Modern Ophthalmology, Pacific 
Medical Center, San Francisco, June 14-16. 
Washington Ophthalmology Alumni-Resident 

Day, Seattle, June 16. 

Ophthalmology Reunion, VA Medical Center, 
Tuskegee, Ala, June 21. 

intraocular Lens Symposium, St Francis Gener- 
al Hospital, Pittsburgh, June 23-24. 

international Congress on Phakoemulsification 
and Cataract Methodology, Rio de Janeiro, 
June 27-29. 


July 


Diagnosis and Management of Corneal and 
External Diseases, Hilton Hotel, San Diego, 


d July 13-14. 


August 


Montana Academy of Oto-Ophthalmology, Kalis- 
pell, Mont, Aug 3-4. 
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Clinical Psoblems in Cornea and Externa: 
Disease. Xamuela, Hawaii, Aug 4-11. 

Colby College Seminar, Waterville, Me, Auc 
5-9. 

Seminar, Park Ridge Hospital, Rochester, NY. 
Aug 10-7. : 


September 


International Orthoptic Congress, Berne, Swit- 
zerland, Sept 4-6. 

Internationa Lens Implant Course, Sliuskil. 
Netherlamds, Sept 5-6. 

International Society of Geographic Ophthal- 
mology, Fio de Janeiro, Sept 10-14. 

Symposium on the Blood-Retinal Barriers, 
Coimbra, ?ortugal, Sept 10-20. 

North and South Carolina Society for Ophthal- 
mology aad Otolaryngolcgy, Kiawah Island, 
Sept 13-13. 

Illinois Society of Ophthalmology and Otolaryn- 
gology, Fliday Inn, Freeport, Ill, Sept 14-16. 


October 


Internationa Retina Symposium, lowa City, Oct 
4-6. 


November 


American Academy of Ophthalmology, San 
Francisca. Nov 4-8. 

Oculoplastic Surgical Dissection Course, New 
York Medical College, Nov 14-17. 


December 


Kansas City Society of Ophthalmology and 
Otolaryngzogy, Hilton Plaza Inn, Kansas City, 
Mo, Dec 6-7. 

Aphakia Symposium, Puerto Rico, Dec 26-Jan 
r 


1980 


March 


Ocular Toxicology, University of Oregon, Port- 
land, Mare® 13-14. 

Ocular Therapeutics, University of Oregon, Port- 
land, Marc* 15. 


April 


International Symposium on Herpetic Eye 
Diseases, Freiburg, Germany, April 12-14. 
Ophthalmolagical Society of the United King- 

dom, Londen, April 16-18. - 
European Ophthalmological Congress, Brigh- 
ton, England, April 21-25. 


June 


Symposium en Plastic and Reconstructive 
Surgery, Manhattan Eye, Ear, and Throat 
Hospital, June 18-21. 

Diagnosis anc Management of Retinal Vascular 
and Macuisr Disorders, Sun Valley, Idaho, 
June 25-Ju'7 1. 


October 


Royal Australian College of Ophthalmologists, 
Sydney, New South Wales, Oct 7-9. 

American Academy of Ophthalmology, New 
Orleans, Oc 14-17. : 
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News and Comment 


Election of Officers.-During the 
16th General Assembly of the Vene- 
zuelan Ophthalmological Society, the 
following officers were elected for the 
term 1978-1980: Dr Oscar Beaujón R. 
as president, Dr José M. Vargas as 
vice-president, Dr Enrique Pifieráa as 
secretary-general, and Dr Stanislao 
Aronowiez as treasurer. 


Conference in Israel.- The American 
Israeli Ophthalmological Society will 
hold a conference in Jerusalem, June 
3-13, 1979. For further information, 
please contact Dr Albert Hornblass, 
c/o Archaeological Tours, 424 Madison 
Ave, New York, NY 10017. 


Ophthalmic Seminar.—The Depart- 
ment of Ophthalmology at Park Ridge 
Hospital, Rochester, NY, will hold an 
ophthalmic seminar, Aug 10-11, 1979. 
Topies will be current concepts in 
vitrectomy, pediatric ophthalmology, 
and diseases of the anterior segment. 
For further information, please con- 
tact Katherine Sgabelloni, RN, Coor- 
dinator, Ophthalmic Services, Park 
Ridge Hospital, 1555 Long Pond Rd, 
Rochester, NY 14626. 


Annual Meeting in Ophthalmology 
and Otolaryngology.—The annual meet- 
ing of the North and South Carolina 
Society of Ophthalmology and Otolar- 
yngology will be held at Kiawah 
Island, Sept 13-15, 1979. For further 
information, contact Dr Charles B. 
Bobo, PO Box 369, Greenwood, SC 
29646. 


984 Arch Ophthalmol—Vol 97, May 1979 


Congress in Pediatric Ophthalmolo- 
gy.— The Second Congress of the Inter- 
national Society of Pediatric Ophthal- 
mology will be held in Parma, Italy, 
June 20-24, 1979. The program in- 
cludes the topics of environment and 
the eye, nonchromosomal malforma- 
tions, inherited errors cf metabolism, 
albinism, phakomatoses, and other 
free communications. For further de- 
tails, contact Dr Heskel M. Haddad, 
1200 Fifth Ave, New York, NY 
10029. 


Ophthalmology Alumni Day.—The 
llth Annual Ophthalmology Alumni 
Day of the State Uriversity-Kings 
County Hospital of Brooklyn will be 
held June 7, 1979, at the Downstate 
Medical Center. The scientific session 
will begin at 9 AM, and the Eighth 
Annual J. Eugene Chalfin Memorial 
Lecture will be delivered by Dr Felix 
N. Sabates of Kansas City. For fur- 
ther information, contact Rita Belsky, 
State University of New York, Down- 
state Medical Center, Box 58, 450 
Clarkson Ave, Brooklyn, NY 11203. 


Intraocular Lens Implant Sympo- 
sium.—The Fourth Annual Intraocular 
Lens Implant Symposium and Cur- 
rent Concepts in Ophthalmology, 
sponsored by the Department of 
Ophthalmology, St Francis General 
Hospital, Pittsburgh, will be held June 
23-24, 1979. For further information, 
write to the Department of Ophthal- 
mology, St Francis General Hospital, 
45th St off Penn Avenue, Pittsburgh, 
PA 15201. 


Montana Oto-Ophthalmology Meet- 
ing.—The Montana Academy of Oto- 
Ophthalmology will hold its annual 
meeting Aug 3-4, 1979, in Kalispell, 
Mont. The ophthalmology program 
will be on external disease, directed by 
Dr Fred M. Wilson II and Dr Merrill 
Grayson. For further information, 
contact Dr Steve W. Weber, PO Box 
1080, Kalispell, MT 59901. 


NATO Institute. The NATO Ad- 
vanced Study Institute on "The Blood- 
Retinal Barriers" will be held Sept 
10-20, 1979, in Espinho, Portugal. For 
further information, please contact 
Prof Dr Jose Cunha-Vaz, Clinica 
Oftalmologica, Hospital da Universi- 
dade, Anexo Hospitalar de Celas, 3000 
Coimbra, Portugal. 


Kansas City Annual Meeting.—The 
Kansas City Society of Ophthalmolo- 
gy and Otolaryngology will hold its 
annual clinical meeting Dec 6-7, 1979, 
at the Hilton Plaza Inn, Kansas City, 
Mo. For further information, contact 
Ron Cosens, Executive Director, 
3036 Gillham Rd, Kansas City, MO 
64108. 


Symposium on Aphakia.—An aphakia 
symposium, sponsored by the Univer- 
sity of Puerto Rico-Merey Hospital, 
will be held at the Cerromar Hotel, 
Puerto Rico, Dec 26, 1979-Jan 1, 1980. 
For further information, contact 
Stuart Haman, 333 St Paul's Pl, Balti- 
more, MD 21202. 
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for pharmaceuticals and lens care products 
PDR® organizes manufacturers’ package inserts on nearly 250 pharma- 
ceutical and lens care products into one convenient reference volume. 


for ophthalmic instrumentatien and 


sophisticated equipment 

An excellent range of instruments—deseriptions and photos of in-office 
slit lamps and refractors to the latest surgical equipment utilizing laser, 
cryogenic, and ultrasound technology ... arrayed by manufacturer. A 
reply card information service is included for your convenience. 


for lenses and suture material 

Manufacturers’ specifications on bifocals, trifocals, prostheses, intraocu- 
lars—occupational and magnifier lenses, too. Plus technical Gata on a 
wide variety of sutures. 


for educational materials 

Books, journals, audio tapes, multi-media programs, programmed in- 
struction—a library full of professional owth, with a convenient order 
card to bring it to you. 


The current Practices In Ophthalmology editorial section covers: clinical applications of 
ophthalmic pharmaceuticals including Ocular Toxicology of Systemic Medications; 
Sutures and Needles; Data on Lenses; Low Visien; and a Guide to the Evaluation of 
Permanent Visual Impairment. 


PDR for Ophthalmology 
your source for professional product selection. 


For additional information, contact Edward Barnhart, 
Business Manager, (201) 262-3030. 

































ELEVENTH CORNEAL 
RESEARCH CONFERENCE 

| BOSTON 

MASSACHUSETTS 


SEPTEMBER 28-29, 1979 


SPONSORED BY THE EYE RESEARCH INSTITUTE 
OF RETINA FOUNDATION AND THE MASSACHUSETTS 
EYE AND EAR INFIRMARY 


Registration and payment of the $40.00 registration 
fee in advance is necessary for each participant. 
Please make checks payable to the "Retina Founda- 
tion" and remit by August 15, 1979. Those wishing to 
present papers should submit a 150-word abstract by 
June 15, 1979 to: 


Richard A. Thoft, MD 
Retina Foundation 

20 Staniford Street 

Boston, Massachusetts 02114 





Ophthalmology Department 
—Faculty Positions Available 


Ophthalmology Faculty, University of Florida, 
School of Medicine, has 5 openings in the Department 
of Ophthalmology. Four of the full-time faculty posi- 
tions are for board certified or qualified ophthalmolo- 
gists having clinical and research fellowships in 
glaucoma, retinal diseases, external ocular diseases 
and ocular pathology, and pediatric ophthalmology. 

An opening is also available for a senior basic 
scientist clinician with research expertise in ocular 
immunopathology. 

The academic level of appointment will be made 
commensurate with the skills and experience of the 
individual. All positions are available as of July 
1979. 

Applications should include a letter of application 
stating research and teaching goals, a curriculum 
vitae, and at least three letters of reference. Address 
correspondence to: 


Melvin L. Rubin, M.D., Chairman 
Department of Ophthalmology 
Box J-284 

University of Florida 

Gainesville, Florida 32610 


An Equal Opportunity/Affirmative Action Employer 
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SHEETS EYE FOUNDATION 
AND TEMPLE UNIVERSITY 
DEPARTMENT OF à 
OPHTHALMOLOGY 
PRESENTS 


Intraocular Lens Workshops 
March 22, 23, 24, 1979 Odessa, Texas 
September 6, 7, 8, 1979 Odessa, Texas 
March 13, 14, 15, 1980 Odessa, Texas 


INTRACAPSULAR AND EXTRACAPSULAR TECHNIQUES, 
WITH ALL POPULAR LENS DESIGNS. 


LIVE SURGERY DEMONSTRATIONS, 
MULTIPLE LAB SESSIONS WITH ANIMALS 
AND ARTIFICIAL EYES. 

LAB FACULTY. 


INTERNATIONALLY KNOWN PERMANENT AND 
VISITING FACULTY TO DEMONSTRATE 
INTRACAP OR EXTRACAP TECHNIQUES. 


Visiting Faculty 
Robert Azar, M.D. 
John Beale, M.D. 
Charles Bechert, M.D. 
Craig Bolton, M.D. 
Henry Clayman, M.D. 
Henry Hirschman, M.D. 
Richard Koplin, M.D. 
Jerry Maida, M.D. 
Steve Shearing, M.D. 
William Simcoe, M.D. 
Robert Sinskey, M.D. 
Jerry Tennant, M.D. 
James Wise, M.D. 


Permanent Faculty 
John H. Sheets, M.D. 
John Alpar, M.D. 
Richard Binkhorst, M.D. 
William Harris, M.D. 
Charles Key, M.D. 
Guy Knolle, M.D. 
Bobby Maddox, M.D. 
William Snyder, M.D. 
Nalin Tolia, M.D. 
Rachel Sheets 


Category | CME Credit 
Fee: $875.00, Limited Enrollment 


(Philadelphia Course October, 1979. Fee and date to be 
announced) 


For information and registration contact Barbara Burge, 
Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
Phone: Area Code 915 367-7241. pru 
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_ Automatic & precise. 





Now your patient can examine his own visual fields, 
producing automatic records that are genuinely 
reliable and valid. The Fieldmaster® 101 is 

scien: fically accurate. 


Mocel 101 offers continuous, precise luminance 
measurement of background and stimulus. All tests 
are truly comparable from time to time and from 
patient to patient. Ultra-silent shutter operation 
ensures reaction only to light stimuli, and patient 
controlled “speed-up” shortens test time. Your 
assistent can oversee the brief procedure. 


Simple, rapid control of duration, cclor, intensity, 
and interval minimize set up time. To retest a 
particular stimulus element, flip the address 
switch and make the check in seconds. Model 
101 R rechecks each missed stimulus for you 
autornatically. 

Modal 101 PR offers programmability, as well as 
auto recheck. Select normal test function, or any 
of four other programs, to make a quick check 
of a specific region or function. 


fe MAE ieee Bee, ft ee aoo 
zzi || Please send me your Fieldmaster® Catalog. 
|| Please have your representative contact mg. 




















SYNEMED, INC a ————À 
J 2 ll m aUe Abr. qx E 
1215 Fourth St., Berkeley, CA 94710 415/526-5330 , a 
VES City . State — Zip ate 
Represented exclusively in Canada by AOCO LIMITED, 
P. O. Box 5500, 161 Bridge St. W., Belleville, Ontario K8N 5C6 Tel. No. 








Ophthalmology: Principles and Concepts, ed 


4, by Frank W. Newell, 627 pp, with illus, $27.50, - 


St Louis, CV Mosby Co, 1978. 


The fact that a fourth edition of this 
book has appeared proves its populari- 
ty. It has certainly become the basic 
textbook of ophthalmology for stu- 
dents, interns, and young residents. 

The basic concept has not changed 
but every chapter has been brought up 
to date. It is actually remarkable how 
well the recent literature has been 
incorporated into the book. The bibli- 
ography covers all of 1977 and the 
early part of 1978. The illustrations 
are superb and the list of references 
after each chapter should prove most 
useful for anybody who would like to 
study a certain aspect of ophthalmolo- 
gy in depth. 

This book should continue to be the 
reference text for ophthalmology. It 
should be recommended reading in 
every medical school and in every eye 
residency program. 

FREDERICK C. BLopI, MD 
Iowa City 


Pharmacology of the Eye, by Pauline Thomas, 
120 pp, with illus, $8.95, Chicago, Year Book 
Medical Publishers, 1978. 


This short and concise booklet is an 
introduction to ocular pharmacology. 
It was apparently written for nurses 
and ophthalmic assistants, but it could 
also be of use to first-year residents 
and medical students. The monograph 
is up to date and should be a useful 
reference book. 

FREDERICK C. BLopI, MD 
Iowa City 


Differential Diagnosis of Eye Diseases, by 
Hans Pau, translated by Gerhard Cibis, 388 pp, 
with illus, $75, Philadelphia, WB Saunders Co, 
1978. 


The author, who is professor of 
ophthalmology at Diisseldorf, West 
Germany, has used an interesting and 
novel approach for the discussion of 
ocular diseases. For each sign and 
symptom, the differential diagnosis is 
discussed in detail. This should be an 
easy and excellent way of diagnosing 
any affection of the visual system. 

The text is precise and concise. 
Numeros subheadings provide a sys- 
tematic approach to the topics and 
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this should be of benefit for the 
student, whether he or she is in medi- 
cal school, in a residency, or a family 
practitioner. Each chapter is supplied 
with an excellent list of references. 
One of the greatest assets of the 

book is the illustrations. There are 390 
black and white figures, 184 illustra- 
tions in color, and 14 tables. The large 
majority of these pictures are of excel- 
lent quality and give the book its 
distinctive character, as well as 
adding greatly to its didactic value. 
The translation by G. Cibis is excel- 
lent. 

FREDERICK C. BLopi, MD 

Iowa City 


Why Not Say It Clearly: A Guide to Scientific 
Writing, by Lester S. King, 186 pp, $5.95, Boston, 
Little Brown & Co, 1978. 

The author has, for a long time, 
been associated with the editorial 
staff of JAMA and, for the last few 
years, has been responsible for the 
book reviews in that magazine. This 
book developed out of courses in medi- 
cal writing. 

The author gives most helpful 
guidelines on how to write a manu- 
script, how to edit it, and how to revise 
it. Partieularly delightful are his style 
analyses and his remarks about trans- 
lations. This book should be profitable 
for anybody who plans to write a 
scientific article or a medical book. 

FREDERICK C. BLopI, MD 
Iowa City 


“Postnatal Development of the Cat’s Retina,” 
Advances in Anatomy, Embryology, and Cell 
Biology (special issue), vol 54, No. 4, by Marga- 
rete Vogel, 66 pp, 27 illus, New York, Springer- 
Verlag, 1978. 

This monograph comes from the 
Department of Anatomy of the medi- 
cal school in Lubeck, West Germany. 
The investigation, performed largely 
by electron microscopy, is concerned 
specifically with the postnatal devel- 
opment of the retina of the cat. The 
cat is born blind with closed eyelids. 
The lids open between the seventh 
and tenth postnatal day. The initial 
phase of development lasts one week, 
and during that time the ganglion cell 
layer and the nerve fiber layer become 
demarcated from each other by Miil- 
ler’s fibers. The main growth phase 
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lasts from the first week to the 30th 
day after birth. By the end of this 
stage the retinal structures are essen- 
tially complete. The third or differen- 
tiation phase lasts from the 30th day 
to about the fourth or fifth month 
after birth. At the end of this stage 
the cat's retina is mature. The centrip- 
etal maturation of the retinal struc- 
tures is emphasized. 

FREDERICK C. BLopI, MD 

Iowa City 


Pseudophakos, by Norman S. Jaffe, Miles A. 
Galin, Henry Hirschman, et al, 245 pp, 257 illus, 
$39.50, St Louis, CV Mosby Co, 1978. 

The book contains the personal 
accounts of several implant surgeons 
with extensive experience. It includes 
material that is not otherwise avail- 
able. The descriptions are detailed and 
explicit. The design criteria for 
intraocular lenses are included, as well 
as surgical modifications that reveal 
an ongoing in-depth analysis of the 
procedures by their proponents. The 
chapter on the molecular basis of 
implant material is well prepared and 
enlightening. The management of 
secondary implants and the results of 
pseudophakos in children are pre- 
sented with caution. P. Choyce re- 
views his preferred technique for 
intraocular lens implantation, which is 
as follows: general anesthesia, no 
microscope, Graefe's section, implan- 
tation of a Mark VIII lens-its feet 
resting snugly in the chamber angle— 
and sutures for closure through super- 
ficial tissue layers; vitreous loss is not 
a deterrent for implantation. This 
description of the favorite technique 
of a widely emulated surgeon is 
revealing and humbling. Dr Jaffe 
used a Binkhorst four-loop lens in 
approximately 800 eyes. Fifty percent 
of implants had no transiridectomy 
fixation and were followed up for six 
to 42 months. This series now has a 
longer follow-up and more disloca- 
tions. Jaffe (at the cataract congress 
in Houston, 1978) no longer recom- 
mends the omission of a transiridecto- 
my suture. Throughout the book 
appear pearls like the admonition to 
stop all bleeding before implantation 
in order to avoid a clot on the iris, 
which will prevent adequate miosis. 
Some statements are more emotional 
than scientific, such as one on page 26: 
"Ocular movements cause this para- 
bolic world to squirm like a writhing 
snake. ..." On page 172 an admonition 
is made to perform a vitrectomy as* 
total as possible in cases of endoph- 
thalmitis, but the description of the 
technique is too brief and’ requires 
more expertise than most cataract 
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surgeons possess. On page 177 it is 
indicated tiat decentration of an 
implant lens usually does not require 
treatment, since vision is not at all or 
only minimaly altered. According to 
the authors, 'this may be due to the 


| , "77 ptical portion of the lens close to the 


first principa plane of the eye." The 
observation may be correct, but the 
explanation 3 not even true for the 
schematic ev *. 

Explicit st_tements about lens im- 
plantation a7 by necessity ephemeric 
since the implantation technique is 
relatively young and still controver- 
sial. This ma—es the book both timely 
and dated. When the text appears 
dogmatic in places, one has to keep in 
mind that a personally tinted synopsis 
of available techniques and lens 
designs pre-ides the background 
against whim individual success in 
implant surzery can be evaluated. 
This book saould be consulted by 
every surgeea contemplating or per- 
forming implant surgery. 

HawsJOERG E. KOLDER, MD 
Iowa City 


Soft Contac? enses: Clinical and Applied 
Technology, edited by Montague Ruben, 495 pp, 
with illus, $29, New York, John Wiley & Sons Inc, 
1978. 

Montague Ruben has edited and 
contributed an in-depth and de- 
tailed collecti=n of essays on the vari- 
ous aspeets e. the technology related 
to soft cont==t lenses. The book is 
divided into sections, the first of 
which deals -ith the historical back- 
ground. It is of interest to note where 
all this work began and to see how 
much has de-eloped in roughly two 
decades. 

There folli,g seven chapters that 
deal with the 5hysicochemical proper- 
ties of the =oft materials. Oxygen 
permeability, metabolic changes in- 
duced by the covering of a cornea, 
temperature .lterations, and optical 
qualities are: oroughly and technical- 
ly presented. Next the techniques of 
fitting are presented. Both the spun- 
cast and la:.e-cut lenses are dis- 
cussed. Residaal astigmatism prob- 
lems, continuaus-wear lenses and the 
difficulties as=ciated with them, and 
the therapeut= uses of soft lenses in 
anterior memrane diseases and kera- 
toconus are well presented. Chapters 
are included eencerning soft lenses as 
drug delivery systems when they are 
impregnated with medications, such 
* as pilocarpine aydrochloride. The next 
section deals = length with complica- 
tions of soft-iens wear. Lens sterility 
is a big problem. Many of us have seen 
corneal uleer= develop in soft-lens 
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wearers. The techniques and jifficul- 
ties related to lens cleaning and steril- 
ization are presented. 

The final series of articles deals 
with the manufacture of the various 
types of soft lenses, such as the lathe- 
cut lenses, the spun-cast (Baasch & 
Lomb), the aspheric lens (Con-o-coid), 
and the high-water-content lers (Sau- 
flon). Then there is a chapter cescrib- 
ing ways to verify soft-lens parame- 
ters to check on lens quality. The 
appendix includes the original Czech- 
oslovakian patent submitted regard- 
ing the spun-cast soft lenses. 

Rather than being simply a 2linical 
guide, spelling out how to &t soft 
lenses, this book systematicaly dis- 
cusses all aspects of the soft lens. 
Obviously this is for the serious 
student. It is complete, well uritten, 
and well illustrated. Certain y, be- 
cause there are many contrioutors, 
there is some overlap and repetition. 
This is minimal and in ne way 
detracts from the overall effect. The 
book is recommended to those who are 
interested in an in-depth teehnical 
and practical text on the soft contact 
lens. The technology described is 
fascinating and the promise for 
future developments is great. 

JOHN H. MENSHER, MD 
Icwa City 


Ocular and Adnexal Tumors, edited bw Frede- 
rick A. Jakobiec, with illus, Birminghem, Ala, 
Aesculapius Publishing Co, 1978. 


This is indeed an unusual tome. It 
presents a collection of artices all 
dealing with ocular oncology. I: com- 
prises nearly 900 pages and more than 
800 illustrations. It covers nearly all 
aspects of ocular tumors in an ency- 
clopedic fashion. Nothing like this has 
ever been offered to the ophtaalmic 
community and it is unlikely that 
anything like it will come forward in 
any language in the near future. 

The book is dedicated to Algernon 
B. Reese, the doyen of ocular pe tholo- 
gy in this country. The editor is mow in 
charge of the laboratory at the College 
of Physicians and Surgeons, New 
York, where Dr Reese worked for 
many decades. The book has 71 con- 
tributors and most of them are 
ophthalmic pathologists. Many »f the 
authors are associated with th» Col- 
lege of Physicians and Surgecns or 
with the Armed Forces Institmte of 
Pathology (AFIP) in Washimgton, 
DC 


A number of chapters deal wich the 
management of ocular tumors. They 
are, in general, a summary cf the 
present state of the art in the various 
fields. Special attention should 5» paid 


by all ophthalmologists to the chapter 
of P. Robins, a New York dermatolo- 
gist, who describes i in detail the micro- 
scopically controlled Mohs' technique 
of excising lid tumors. 

The most important chapters, how- 
ever, deal with the pathologic aspects 
of ocular tumors. Here the editor 
alone contributed nine chapters, while 
the AFIP contributed another ten 
chapters. Some of these contributions 
are monographs by themselves and 
present new materjal that cannot be 
found anywhere else. A case in point 
is the chapter on intraocular medullo- 
epitheliomas, covering 56 patients, 
and the chapter on sebaceous carcino- 
mas of the lids and caruncle. A similar 
massive study is concerned with 63 
cases of juvenile pilocytie astrocyto- 
mas of the optic nerve. 

Among Dr Jakobiec's contributions 
are several chapters on lymphomatous 
tumors of the conjunctiva and the 
orbit. Dr Jakobiec, with his wide 
knowledge in general pathology and 
immunopathology, sheds a great deal 
of light on these most confusing and 
important ocular lesions. 

Other contributions are summaries 
that will probably never be repeated. 
They bring us up to date on certain 
aspects of ocular oncology that happen 
to come to fruition at the present 
time. One such chapter deals with 
diagnostic ultrastructural features of 
opthalmie tumors. This chapter by 
Jakobiec, Font, and Iwamoto com- 
prises more than 60 pages, and is 
therefore a book by itself. It shows the 
beginner or the uninitiated how much 
electron microscopic examination can 
contribute to the diagnosis and recog- 
nition of ocular neoplasms. Another 
chapter by Harris and Jakobiec pre- 
sents an analysis of 66 cases of orbital 
cavernous hemangiomas. To my 
knowledge, nobody has ever reported 
on such a large series, and there is 
considerable doubt that anybody will 
in the future. The modern accurate 
diagnosis of this kind of tumor by 
standardized A-scan echography fre- 
quently makes operations on these 
patients superfluous. 

This book developed from a sympo- 
sium that was held at the Edward S. 
Harkness Eye Institute, New York, 
and also contains the first Algernon B. 
Reese lecture given by Dr Lorenz 
Zimmerman, a splendid discussion on 
the histogenesis of conjunctival mela- 
nomas. 

This superb book is a crown jewel 


among ophthalmic publications and a 


koh-i-noor for ocular oncolo 
FREDERICK C. 
Iowa City 
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' MICHIGAN 
OPHTHALMOLOGICAL 
SOCIETY 


Annual 
Summer Conference 
August 16-19, 1979 


Grand Hotel 
Mackinac Island, Michigan 


Kenneth Kenyon, M.D. 
David Paton, M.D. 
J. James Rowsey, M.D. 


Additional Speakers —MOS 


Registration 
$75 per session 


Contact 
Susan V. Grimsley 
: Michigan 
Ophthalmological Society 
120 West Saginaw Street 
Post Office Box 950 
East Lansing, Michigan 48823 
(517) 337-1351 


CME Credit 
Category | 
7 hours 


College of Physicians & Surgeons of 
Columbia University 
a postgraduate medicine course 


TUMORS OF THE BRAIN AND EYE: 
Modern Radiotherapy in 
Multi-disciplinary Management 


May 23, 24, 25, 1979 
24 credit hours, Category 1, AMA's PRA 


Fee $250; resident's fee $125 
or 
Brain Tumors (May 23 & 24): $175, 16 credit hours 
Eye Tumors (May 25): $100, 8 credit hours 


Chu H. Chang, M.D., associates 
and an international faculty 


Contact: Dr. Elizabeth C. Gerst 
Continuing Education Center 
630 West 168 St., N.Y., N.Y. 10032 
(212) 694-3682 


SHEETS EYE FOUNDATION 
AND TEMPLE UNIVERSITY 
DEPARTMENT OF 
OPHTHALMOLOGY 
PRESENTS 


Extracapsular and Phacoemulsification Workshops 
August 9, 10, 11, 1979 Odessa, Texas 
February 7, 8, 9, 1980 Odessa, Texas 


INTERNATIONALLY KNOWN 
PERMANENT AND VISITING FACULTY 
LIVE SURGERY DEMONSTRATION 


MULTIPLE LAB SESSIONS WITH ANIMAL AND ARTIFICIAL 
EYES, KELMAN PHACOEMULSIFICATION UNIT AND OTHER 
EXTRACAPSULAR INSTRUMENTS. 


Category | CME Credit 
Fee: $1.000.00, Limited Enrollment 


(Philadelphia Course May 31, June 1, 2, 1979. Fee to be . 
announced) s 


For information and registration contact Barbara Burge, 
Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
Phone: Area Code 915 367-7241. 





The diagnostic center 
that follows your rounds... 








Rack For 
Patient Charts 


Tonometer 


Medication Tray 
and Storage 


Slit Lamp 


Direct 
Ophthalmoscope 


T^ansilluminator 


Indirect 
Ophthalmoscope 


Accessory Drawer 





then locks up. 


Have you ever Seen on rounds and needed an instru- 
ment that wasnt at your fingertips? Or been forced 
to postpone seeing a bedridden patient because 
you didn't have the proper equipment immediately 
available? 


No longer. 


Now you have tne Baylor Cart, an examination room on 
wheels, that camies whatever you need—wherever you 
need it. And loc*s securely when you re done. 


The Baylor hads all of the instrumentation the 
ophthalmologis- needs for his examinations, in the 
emergency rocm--or at bedside. Many hospitals will 
find that the Baylor Cart replaces an ophthalmic ex- 
amining room. 

As a special feature, all the instruments are automati- 


cally activated a* they are lifted for use, and all instru- 
ments are rheo--at controlled. 


Convenience, Campleteness and Security—The Baylor 
Cart. Call toll-free, or write for more information today. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia * New York + Boston + Los Angeles * Chicago * Housten = Atlanta + Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) + All producteerviced in Broomall, PA eC eC € [ 


..with the future in sight 
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FOURTH ANNUAL 
OPHTHALMIC SURGERY SEMINAR 
. JAMES V. AQUAVELLA, M.D., DIRECTOR 
DEPARTMENT OF OPHTHALMOLOGY, PARK RIDGE HOSPITAL 
AND ROCHESTER OPHTHALMOLOGICAL SOCIETY 


ROCHESTER ACADEMY OF MEDICINE—ROCHESTER, NEW YORK—AUGUST 10 & 11, 1979 


CLAES H. DOHLMAN, M.D. 
BOSTON, MASSACHUSETTS 
WALDERT MEMORIAL LECTURER 


LECTURES—AUGUST 10, 1979 


James V. Aquavella, M.D. Corneal Complications of Cataract Surgery 
Claes H. Dohlman, M.D. Diagnosis & Treatment of Dry Eyes 
| Corneal Problems of General Interest 
Richard H. Keates, M.D. Computers in Ophthalmology 
Intra-Ocular Lens Update 
Maurice B. Landers, M.D. Indications for Vitrectomy 
Methods of Vitrectomy 
Henry S. Metz, M.D. Pediatric Cataracts 
William E. Scott, M.D. Amblyopia 


Surgery for Congenital Esotropia 
WORKSHOPS—AUGUST 11, 1979 


Microsurgery Vitrectomy 
Strabismus Specular Microscopy/Ultrasonography 


REGISTRATION INFORMATION 


August 10 $100.00 U.S. 
August 10 and 11 $250.00 U.S. Residents $50.00 U.S. (1st day only) 


OPHTHALMIC PERSONNEL PROGRAM | 


A program of lectures and workshops will be available for office personnel, Ophthalmic Technicians and Assistants 
and Ophthalmic nurses. Subjects will include Applied Pharmacology, Visual Acuity Measurement, Modern 
Techniques in Posterior Segment Disease, Care and Maintenance of Ophthalmic Instruments, opp 
Photography, Contact Lens Fitting, and Office Management. 1 


For any further information, please contact Miss Katherine Sgabelloni, Coordinator Ophthalmic Services, Park Ridge Hospital, 
1555 kong Pond Road, Rochester, New York 14626. Phone: (716) 225-7150, extension 4054. vat ak 


FACULTY POSITION AVAILABLE 


eneral Cphthalmologist with subspecialty 
training in retina is sought for well established 
University Department of Ophthalmology, 
academic rank commensurate with creden- 
tials. Qualifications include successful comple- 
tion of approved eye residency program plus 
fellowship experience in retina. Duties include 
teaching, patient care and research. Salary 
based on strict full time rank. Send curriculum 
vitea, bibliegraphy and references to John L. 
Keltner, M.D., Department of Ophthalmology, 
University of California, Davis, CA 95616. 
Open until filled. 


AN EQUAL EMFLOYMENT OPPORTUNITY 
AFFIRMATIVE ACTION EMPLOYER 
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PERMA TWEEZ*. ELECTROLYSIS INSTRUMENT 


This pemmanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also heirs prevent infection. Simple emougn to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such vamed professional application 
as remoxal of inverted eyelashes to cosmetic use. 


Clinicall, tested (copy cn request). 


PERWA TWEEZ & ATTACHMENT 


O Invoice after 30 days 

O Chec* enclosed 

30 DAY JNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-709 

1935 AFMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 


$22.95 











Free Your from wall cords and 


transformers when using your indirect sphthalmoscope. The Electric Camel™ is an advanced 
rechargeable power supply in the form of a comfortable belt. !t is ideal for use in the operating 
room. It can be worn under the surgical gowr and activated by a pressure switch without breaking 
sterile technique. Its comfort for long wear lie in the fact that it is light ard that its weight 


The Electric Camel™ will provide contiruous bright light for almost two hours. It has a self 
contained charger and can be recharged 500-1000 times. It can be used with A-O, Xonix, 
Keeler, and MIRA indirect ophthalmoscopes. Urits have been in use for two years without decrease 
in output or capacity to re-charge. 

The Electric Camel™ was developed by Dr. Daniel Weidenthal and Dr. Howard Kohn at the 
Retina Service of one of Cleveland's leading hespitals. 


$350 Ohio residents add 5.5% sales tax 


OPTICS INCORPORATED * 1104 Euclid Avenue * Cleveland, Ohio 44115 * Phone (216) 421-5210 
Please ship The Electric Camel™ for use wita the 
[C] Check enclezed, Optics, dac 


indirect ophthalmoscope. 
Inc. (pays the postage in USA) 
C) Bll me plus postage. 
NAME 
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The New Marco 
Chair and Stand... 
Attractive, 
? Versatile, 
. Economical. 


| t For you and your patients, Marco's 
E O EC compact chair and stand combi- 
[> nation carries a visual prestige 
Tm far beyond its economical price. 
| Featuring a sealed hydraulic 
unit for smooth operation, the chair can be 
elevated from the instrument panel on the stand 
or by à foot switch. The stand is available with 
two or three arms and can accept both corded 
and rechargeable hand instruments. 
Numerous color combinations allow you to 
match the decor of your office. 


MN oe 


1409 San Marco Boulevard/P.O. Box 10157, Jacksonville, Florida 32207 /904-396-4210 
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any sponge, 
use the sponge. 


Alcon’s Microsponge® is a superior sponge for 
ophthalmic surgery. For one thing, it's super 
absorbent. But best of all is the way Microsponge stays 
out of sight during surgery. Not only is the handle thin 
and tapered, but it also bends easily in any direction 
for maximum visibility of the surgical site. 


Before you specify just any sponge, let an Alcon 
representative demonstrate these and other special 
features that make Microsponge the sponge for 
ophthalmic surgery. 


® 


Microsponge”, miniature surgical sponge with handle. 


“Surgical Products Division 
^icon Laboratories, Inc. 
P.C. Box 1959 
Fort Worth, Texas 76101 
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NORTH CENTRAL REGIONAL MEETING 
EYE BANK ASSOCIATION OF AMERICA 
Madison, Wisconsin 
June 1 & 2, 1979 


Scientific Session 


Friday, June 1 


"Medical and Surgical Aspects of Corneal Disease" 
Speakers 


Busharat Ahmad, M.D. 
William M. Bourne, M.D. 
Frederick S. Brightbill, M.D. 
John W. Cowden, M.D. 
Donald J. Doughman, M.D. 
John D. Hunkeler, M.D. 
Joel Sugar, M.D. 


Lay Session 


MEDICATION TRAY BY 
DIVERSATRONICS, INC. 


This ultra-high quality, nearly indestructable medica- 
tion tray will serve you like an extra hand. It offers you 
the most efficient and spacially economic way to 
organize your medications (size 4" wide by 1172"' long) 
and is designed to hold all brands of ophthalmic medica- 
tions. It includes a plastic fluorescein strip holder. 


The tray is of heavy guage aluminum, can easily be 
immersed for sterilization and its non-slip rubber feet 
prevent scratching surfaces. 

It comes in brushed alloy finish and a wall mounting 
bracket is also available. 

No examination area is complete 
a without at least one 


ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. 


THE NEW OPHTHALMIC | 


Frederick Hyde, M.9. 

Robert A. Hynduik, M.D. 

Richard H. Keates, M.D. 

Jay H. Krachmer, M.D. 

Leo R. Landhuis, M.D. 

Roger H. Langston, M.D. 

Thomas 0. Wood, M.D. 


Roger F. Meyer, M.D. 
John J. Purcell, M.D. 
Maurice F. Rabb, M.D. 
William J. Reinhart, M.D. 
William Schutten, M.D. 
William Staatz, Ph.D. 


Saturday, June 2 


Three Workshops 
“Computer Eye Banking” 
“Tissue Processing Fees” 

“Standardization of Reporting Forms” 
Coordinators: Edgar T. Britton and Margaret C. Kelm 
Fee for Ophthalmologists attending Scientific Session: $50.00 
Category | Credit Available 


For Further Information Contact: Mrs. Margaret Kelm 







Department of Ophthalmology 
600 Highland Avenue 
Madison, WI 53792 





456 Parkway, Broomall, Pa. 19008 
(215) 356-3995 


Please send me 
trays at $23.95 each 


Please send me 
mounting brackets at $2.00 each 
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Enclosed is my check for ______ Please bill Pez | 
Name 
City | 
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^ Ophthalmic Cryo 
CR3000 
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OPHTHALMIC CRYO CR3000 
N,0 -8s5* 








MEDICAL 


MM EACH Tt — TES, ING. 


pr xeu ) 
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* Freezes only at the pencil tip where 
actually neeced 





= * No longer any danger in freezing 


adjacent tissues 


e No insulating boot required, providing 
Superior visibility 


e Super fast freeze and defrost cycle 


e Innovative gas flow system maintains cryo 
pencil shaft and handle well above freezing 


e Complements the Ophthalmic Diathermy TR3000 


MEDICAL INSTRUMENT RESEARCH ASSOCIA TES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02134 Telephone (617) 894-2200 * Telex 94-0533 
| Send full information. .). Have your representative call. O Call me for order placement. 
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Address 








University of Illinois College of Medicine 
Abraham Lincoln School of Medicine 
Department of Ophthalmology 


presents 


. OPHTHALMIC MICROSURGERY 
June 6-8, 1979 


Eye and Ear Infirmary 
i University of Illinois at the Medical Center 
Chicago, Illinois 
This course, designed for the general ophthalmic practitioner, provides both foundation and 
practice in the areas of basic surgical technique, intraocular lens implantation, phacoemulsifi- 
cation and pars plana vitrectomy. Emphasis is placed upon practical experience with eye bank 


and animal eyes, using the specialized equipment that microsurgery requires. Course enrollment 
is limited to 20. 













COURSE FACULTY 


Alan J. Axelrod, M.D., Robert C. Drews, M.D., Jared M. Emery, M.D., Morton F. Goldberg, M.D., 
Manus C. Kraff, M.D., Burton M. Krimmer, M.D., Gholam A. Peyman, M.D., Joel Sugar, M.D. 


*** AMA Category | Credit 18 hours *** 
REGISTRATION INFORMATION 


University of Illinois at the Medical Center 
Office of Continuing Education Services 
1853 W. Polk Street, Room 144 
Chicago, Illinois 60612 
(312) 996-8025 
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More than 
3 Out of 4 patients 
reported less sting? 


wu È New Naphcon-A " helps you with 

pue apum aunpatu?e, B | the two things that concern you about 
pnuonave g a topical antihistanfine/decongestants. We 
set out to take the sting out... and double . 
blind tests* verify that Naphcon-A does just 
that. And, then we addressed ourselves to the 
need for decongestant activity. L'ower concentra- 
tion of naphazoline reduces potential for rebound 
congestion associated with higher concentration 
products. We found that we could achieve an optimal 

level of therapeutic effectiveness with a minimum 

level of drug concentration. What happens with 
Naphcon-A are the things you expect from an antihis- 
tamine/decongestant: soothing the eve, calming itching 
and reduction of ocular congestion, relief from the 
symptoms of allergic conjunctivitis. So, if you are looking 
for a comfortable, antihistamine/decongestant, you will be 


happy to know about new Naphcon-A. 
*Alcen Double Blind Studies— Protocol No. 72-2-04 
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INDICATIONS: Based on a review of a related combination of drugs by 
the National Academ of Sciences-National Research Council and/or other in- 
formation, FDA has classified the indications as follows: ‘Possibly’ effective: For 


relief of ocular irritation and/or congestion or for the treatment of allergic, inflam- 
matory, or infectious acular conditions Final classification of the less-than-effec- 
tive indication requires further investigations. 





Contraindicated in narrow angle glaucoma and hypersensitivity. Use with caution in 
elderly with cardiovascular disease, arrhythmias, hypertension, diabetes, diabetic keto- 
acidosis. Avoid contamination of dropper tip. The following acverse reactions may occur 
pupillary dilation, increase in IOP, systemic effects: i.e. hypertension, cardiac irregular- 
ities and hyperglycemia 


Ours 
doesnt 
STING 


New Naphcon-A 


(Naphazoline hydrochloride and pheniramine maleate) 





The first comfortable 
antihistamine/decongestant 
~ = combination. l 


Alcon Laboratories, Inc.. Fort Worth, Texas 76134 
©1979 Alcon Laboratories, Inc 
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Enhanced Contact Time 
Greater Comfort 
Economy 


. ECONOCHLOR 


(CHLORAMPHENICOL) 


Enhanced Contact Time: 7.0-7.5 pH avoids drug washout due to reflex 
tearing. H.P.M.C. vehicle remains in the corneal- 
conjunctival area 3 times as long as aqueous. 


Greater Comfort: H.P.M.C. venicle emulsifies the ocular tissues s 
for soothing comfort. 


ECONOMY: New 2.5mi Econochlor is the most economical size 
for the pre-op patient. 15ml Econochlor avoids costly and inconvenient refills. 


! 


ALCON LABORATORIES, INC., FORT WORTH, TEXAS 76101 


- 
ECONOCHLOR"* (Chloramphenicol) Sterile Ophthalmic Solution and Ointment result in overgrowth of non-susceptible organisms, including fungi. If new infections appear, discontinue and take appropt 
DESCRIPTION: A sterile ophthalmic solution and ointment. Each mí of solution contains: Active: Chloramphenicol 0.5% (5 measures Except for very superficial infections, this drug should be supplemented by appropriate systemic medication 
mg/ml). Preservative: Thimerosal 0.01%. Vehicle: Hydroxypropy! Methylcellulose. Inactive: Boric Acid, Sodium Borate (to ADVERSE REACTIONS: Blood dyscrasias may be associated with systemic use. One case of bone-marrow hypoplasia follov 


adjust pH), Puritied Water. Each gram of ointment contains: Active: Chioramphenico! 1.0% (10 mg/g). Inactive: Mineral Oil, — prolonged topical use has been reported. DOSAGE: Solution: 2 drops hourly to four times daily Ointment: Apply a sma 
Anhydrous Liquid Lanolin. White Petrolatum. CONTRAINDICATIONS: Sensitivity to any component. WARNINGS: Prolonged or amount at bedtime as a supplement to the drops. HOW SUPPLIED: Solution in 2.5mi and 15ml Drop-Tainer® dispenser: 


frequent intermittent use should be avoided because of the possibility of hypersensitivity reactions, including bone-marrow Ointment in 3.5 gram ophthalmic tube. 3/79 © 1979 ALCON LABORATORIES, INC 
hypoplasia which may lead to aplastic anemia. Ointments retard comeal wound healing. PRECAUTIONS: Prolonged use may 
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New Naphcon-A™ helps you with 

the two things that concern you about 
sopical antihistamine/decongestants. We 
set out to take the sting out... and double 
blind tests* verify that Naphcon-A does just e 
that. And, then we addressed ourselves tothe — 
need fordecongestant activity. Lower concentra- 
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tion of naohazoline reduces potential for rebound = 
congestion associated with higher concentration 5 
products. W= found that we could achieve an optimal $ 
level of therapeutic effectiveness with a minimum 4 

level of drug concentration. What happens with ; 4 
Naphcon-A ave the things you expect from an antihis- — 
tamine/decongsstant: soothing the eye, calming itching o 
and reduction of ocular congestion, relief from the d 
symptoms of allergic conjunctivitis. So, if you are looking ; 
for a comfortable antihistamine/decongsstant, you will be 
happy to know about new Naphcon-A. | à 


*Alcon Double Blind Studies — Protocol No. 72-2-04 


INDICATIONS: Based on a review of a related combination of drugs by 
the National Academy @ Sciences-National Research Council and/or other in- 
formation, FDA has classified the indications as follows: "Possibly" effective: For + 
relief of ocular irritation and/or congestion or for the treatment of allergic, inflam- 
matory, or infectious ociJar conditions. Final classification of the less-than-effec- M 
tive indication requires further investigations. 





Contraindicated in narrow angle glaucoma and hypersensitwity. Use with caution in 
elderly witn cardiovascular disease, arrhythmias, hypertensiom, diabetes, diabetic keto- 
acidosis. Avoid contaminaticn of dropper tip. The following adverse reactions may occur 
pupillary cilation, increase ir IOP, systemic effects; i.e. hypertension, cardiac irregular- 
ities and hyperglycemia. 
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New Naphcon-A 


rT (Naphazcline hydrochlorice and pheniramine maleate) 





The first comfortable 
antihistamine/decongestant 
combination. 


i | | ZA. B Cures kt | Alcon Laboratories, Inc., Fort Worth, Texas 76134 
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the only agent yilin need 
or most patients with chronic 
open-angle glaucoma. 
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TIMOPTIC alone: 

greater efficacy and safety 

e Significantly more effective than pilocarpine or 
epinephrine in reducing IOP* 

e Adverse efiects commonly caused by pilocarpine 


and epinephrine (as reported in the literature) 
rarely enccuntered with TIMOPTIC. 


TIMOPTIC (Timolol Maleate, MSD) alone 
controlled 76% of patients (485 of 638) 
Based on clirical studies of 638 patients maintained 
on therapy from 14 to 477 days: 

e approximately 7695 (485 of 638) of patients 
satisfactorily managed on TIMOPTIC alone 
(IOP less than 22 mm Hg). 

e approximately 9395 (593 of 638) of patients 
satisfactoril» managed with TIMOPTIC alone or 
administered concomitantly with other 
antiglaucoraa agents. 


TIMOPTIC alone: 
highly effective long-term therapy 


TIMOPTIC alone maintained control of IOP 
with no evidence of tolerance observed in 
102 patients. for over 2 years 


23 . 27.3 (Untreated) 


Treatment Period (Months) [|] Normal Range 


In a long-term maintenance study, the mean IOP was reduced from 
an untreated level of 27.3 mm Hg to 18.9 mm Hg after three months 
of treatment. The mean IOP remained below this level at all 
subsequent intesvals up to 28 months. 








* "m mus XC WE RUNDEN " x "2 5 pem ~~ EDUC mm "s "rwn ug" I" 
< p f SV i 


TIMCPTIC alone: 

greater patient comfort 
and convenience 
TIMOPTIC alone offers: 

e little ar no change in pupil size 

e little ar no blurring of vision 

e little ar no effect on tear production 
e little cr no hyperemia 

e no dimming of vision 

e no nignt blindness 


e simple "one-drop" b.i.d. dosage may encourage 
long-term compliance 


There are significantly fewer and less severe side 
effects Man with pilocarpine or epinephrine.” 


TIMOPTIC 
compatible with other agents: 


Helpfulam the management of a broader range 
of patients. 


e For the patient who needs reduction of IOP greater 
than mat provided by one drop 0.596 TIMOPTIC 
twice a day, concomitant therapy with pilocarpine 
and ctner miotics, and/or epinephrine, and/or 
systemically administered carbonic anhydrase 
inhibitors, such as acetazolamide, can be 
used with TIMOPTIC. 


e In some patients who respond inadequately to 
maximum available drug therapy, the addition of 
TIMOPTIC may result in satisfactory management 
of intrsocular pressure, thus possibly postponing 
the need for surgery. 


TIMOP ' C is contraindicated in patients who are 

hypersensitive to any component of this product. 

Occasienally, mild ocular irritation has been reported. 
Sufficient clinical data have not been obtained 

to show safety or efficacy in narrow-angle or 

angle-c:osure glaucoma. TIMOPTIC is not 

recommended for use in children at this time. 


“Based or controlled multiclinic studies, evaluating over 1800 patients. 


MSD For a brief summary of 


SHAR Prescribing Information, 
HME please see following page. copyright © 1979 by Merck & Co.. Inc 
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Timootic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic 
blocking agent 
in ophthalmic solution 





a significant advance in the treatment of: 

e chronic open-angle glaucoma 

e ocular hypertension 

e aphakic glaucoma 

e some patients with secondary glaucoma 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.2596 TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.2596 TIMOPTIC in 
each eye b.i.d. 


2. On the second day: discontinue the previously 
used agent(s),and continue with TIMOPTIC in each 
eye b.i.d. 


If clinical response is not adequate: 

Dosage may be increased (from the 0.2596 solution) 
by changing to one drop 0.5% TIMOPTIC 

twice a day in each eye. If the intraocular pressure is 
maintained at satisfactory levels, the dosage 
schedules may be changed to one drop once a day 
in each eye. Dosages above one drop of 0.596 
TIMOPTIC twice a day generally have not been 
shown to produce further reduction of IOP. 

Because of diurnal variations in intraocular 
pressure, satisfactory response to the once-a-day 
dose is best determined by measuring the 
intraocular pressure at different times during the day. 

In patients with a history of severe cardiac 
disease, pulse rates should be checked. 
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CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 
greater than first-degree block; cardiogenic shock; 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the 
intraocular pressure or on the known systemic effects 
of beta blockade. 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 
Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 
ADVERSE REACTIONS: Occasionally, signs and 
symptoms of mild ocular irritation have been 
reported. Slight reduction of the resting heart rate 
(mean reduction 2.9 beats/ minute, standard 
deviation 10.2) has been observed in some patients. 
Local hypersensitivity reactions have occurred rarely. 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 
HOW SUPPLIED: 

TIMOPTIC Ophthalmic Solution, 0.2596 


TIMOPTIC Ophthalmic Solution, 0.596 


Both are available in 5-ml plastic OCUMETER* 
Ophthalmic Dispenser with a controlled drop tip. 


J8TMO5 (DC7046004) 
MSD Fo more detailed information, — : 
—— CONSU your MSD Representative or 


HMÉ 


see full Prescribing Information. 
Merck Sharp & Dohme, Division of 
Merck & Co., INC., West Point, Pa. 19486. 
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I's this simple 


4. One-Step Lens Selection — Just determine 
the required power, then select the 
appropriate lens diameter and thickness. 


2. Two Thicknesses to Choose From — Only 
Bausch & Lomb offers the Ultra-Thin series 
with a .07mm center thickness which helps 
provide for better comfort and greater 
oxygen transmission. And the standard 
series for easier handling. 


3. Three Basic Diameters to Fit Most 
Patients 
e For small corneas, choose a 12.5mm 
series, either Ultra-Thin U or standard F. 
e For medium corneas, choose a 13.5mm 
series, either the U3 or B3. 
e For large corneas, choose a 14.5mm 


series, either UA or B4. 
First Fit is Our Fastest, Easiest and Most 
Effective Way toFit 


Fast: For most patients the first lens you select 
will be the lens you dispense. 


Easy: First Fit is easy to understand and easy 
to use. 


Effective: Fit nearly every patient. In clinical "m 
studies, 93% of qualified patients were fited makes fittin 


using the First Fit System.’ SOFLENS* (polymacor 
The New 14.5mm Series Offers Better Contact Lenses 


Coverage For the Patient Who Needs a : 

Larger iem as simple as.. x 2 3. 
With their increased diameters and larger 

optical zones, the B4 and U4 provide full corneal 

coverage for a wider range of patients. The 

end result helps to provide better visual acuity 

and corneal health. Both 14.5mm series are 

available to -9.00D, and will cost no more 

than our other minus lens series. 





Not a Simplistic “One-Size-Fits-All” 
Approach 

First Fit offers you a choice of two thicknesses 
and three diameters to meet your full range 
of practice needs. Once you've tried First Fit 
in conjunction with the new 14.5mm, you'll 
discover for yourself that it is a faster, easier 
and more effective way to fit more patients 
than ever before. 


Bausch & Lomb SOFLENS* (polymacon) Contact Lenses i an 


* Data on file at Bausch & Lomb 
See full prescribing information which follows on last page 








& LOMB 
SOFLENS 


(polymacon) 
Contact Lenses 





VISION CORRECTION USE 


DESCRIPTION: The SOFLENS® (polymacon) Contact Lens is a hemispherical flexible shell which 
covers the cornea and may cover a portion of the adjacent sclera. It consists of 614% poly 
(2-hycroxy-ethyl methacrylate) and 38.6% water by weight when immersed in normal saline. The 
— is has a refractive index of 1.43 and the lens has a visible light transmittance of more than 


ACTIONS: In its hydrated state a SOFLENS®(polymacon) Contact Lens is soft anc pliable. When 
placed on the human cornea, the hydrated SOFLENS® (polymacon)Contact Lens acts as a 
refracting medium to compensate spherical ametropias. 


INDICATIONS: SOFLENS* (polymacon) Contact Lenses are indicated for vision correction use in 
persons with non-diseased eyes and in aphakia. 


CONTRAINDICATIONS: SOFLENS® (polymacon) Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segment of the eye with 
the exception of ametropia and aphakia. 


WARNINGS: Abrasions and Infections —!f a lens becomes less comfortable than it was when first 
placed on the wearer's cornea, the lens should be removed immediately and the wearer'seye and 
the lens examined for the possible presence of a foreign body. If any eye abrasion, ulceration, 
irritation or infection is present, or any abnormal eye condition is observed concurrent with lens 
wear, the lens should be removed immediately and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follow the 
recommended procedures for care of the lenses. 


Aphakic Patients —Aphakic patients should not be fitted with SOFLENS® (polymacon) Contact 
Lenses during the postoperative period until, in the opinion of the surgeon, the eye has healed 
completely. 


Lens Sanitation and Handling — Persons who require only vision correction and who would not, or 
could not, adhere to the recommended daily sanitary care of SOFLENS®(polymacon) Contact 
Lenses or who are unable to place and remove the lenses should not be provided with them. Failure 
to follow handling and sanitation instructions could lead to serious eye infections whieh might 
result in corneal ulcers. 

Malfunction and rusting of the metal interior of the BAUSCH & LOMB™ Disinfecting Unit 
(ASEPTOR®) as well as discoloration and cracking of the lens case has been reported after varying 
periods of use. If such occurs, appropriate replacement is indicated to avoid interference with the 
disinfection procedure. Keep the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) clean and dry 
at all times. 


Medicants and Eye Drops—When the lenses are used by persons requiring only vision correction no 
ophthalmic solutions or medicants, including conventional (hard) contact lens solutions and eye 
drops. except BAUSCH & LOMB™ Lens Lubricant, should be used by SOFLENS* (poiymacon) 
Contact Lens wearers prior to placement, or while the lens is in place, on the eye. Also, no solutions, 
including conventional (hard) contact lens solutions other than daily cleaner, lens lubricant, saline, 
and the solution made from the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets are to be 
used on a SOFLENS* (polymacon) Contact Lens when the lens is off the eye. 


Wearing Restrictions - SOFLENS& (polymacon) Contact Lenses when used only for vision 
correction should be removed before sleeping or swimming and in the presence of noxious and 
irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting factors to the 
wearing of soft contact lenses. 


PRECAUTIONS: Storage—SOFLENS® (polymacon) Contact Lenses must be stored ONLY in saline 
solution. If left exposed to air, the lenses will dehydrate, become brittle, and break readily. If a lens 
dehydrates, it should be resoaked in saline solution until it returns to its soft, pliable state which 
may take as long as forty minutes. 

Fresh saline solution must be used DAILY for cleaning, storing, and disinfection of lenses. The 
carrying case must be emptied and refilled with fresh saline solution just before disinfecting the 


lenses. 

If using BAUSCH & LOMB™ Salt Tablets to make saline solution, the solution MUST BE 
PREPARED FRESH DAILY. As this saline is not aseptic, it should not be used to clean a lensthat is to 
be replaced immediately on the eye, nor should this solution ever be placed in the eye. If the 
patient wishes to remove a lens, clean it, or wet it and replace it on the eye, the solution in the 
carrying case should be used, as it will have been disinfected, or Preserved Saline Solution may be 
used. 


Hygiene—Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye 
irritation may result. If hair spray is used while the lenses are being worn, the eyes must be kept 
closed until the hair spray has settled. 


Handling—A SOFLENS®(polymacon) Contact Lens may be damaged by nicking or tearing if care is 
not exercised during placement on or removal from the eye, replacing or removing it from the 
carrying case or in the cleaning process. Lenses must be placed very carefully in the carrying case 
to avoid damaging the edges of the lenses. 


Disinfecting—Fresh saline solution must be used DAILY for cleaning, storing and disinfection of 
lenses. If using BAUSCH & LOMB™ Salt Tablets to make saline solution, the solution MUST BE 
PREPARED FRESH DAILY. After removal from the eye, the SOFLENS* (polymacon) Contact Lens 
must be rubbed gently with Daily Cleaner then rinsed with saline solution to remove mucus and 
film from the lens surface. The BAUSCH & LOMB™ Lens e Case (LENSGARD™) must be 
emptied and refilled with fresh saline solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have aot been 
completely evaluated. However, some coatings are known to be proteinaceous and others may be 
oily or greasy film from extraneous agents, such as hair spray or other cosmetics, or from the 
patient's own lacrimal secretions. Many wearers experience little or no difficulty with such 
deposits. However, occasionally a wearer, who tends to secrete unusually large amounts of mucus 
in the lacrimal fluid, may experience a build-up of these deposits within a relatively few weeks, 
despite adequate cleaning measures If surface accumulations of non-removable materials persist, 
professional care should be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percent of a population of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of lens use. These medium or 
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heavy deposits, when they do exist, can be detected by means of a slit lamp biomicroscope 
examination. Light deposits, unrelated to length of lens use and of no apparent clinical fhenificancf 
were observed on approximately one-half of the lenses studied. 

The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) should be washed at least once a 
week with hot water and then rinsed thorougjly with saline solution. Soap or other cleaners should 
never be used to clean the carrying case. 

In order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use which 
accompany the tablets, To help remove tear residues and mucus as well as other deposits that tend 
to accumulate on the lens surface, patients should use Daily Cleaner according to the directions for 
use which accompany the product. 

Disinfecting with a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) or Il (ASEPTRON™) is 
necessary to kill microorganisms. 

If a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) or Il (ASEPTRON™) is not available, the 
lenses may be disinfected by boiling them in their carrying case in a pan of water for ten minutes. 
When this boiling method of disinfection is used, the lenses can be damaged if the boiling water is 
allowed to completely evaporate. 

The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) must always be 2/3 full of fresh 
saline solution before disinfecting and must always be tightly closed to prevent leakage of the 
saline from the case and subsequent dehydration of the lenses. 


Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses wilt 
become discolored. Whenever fiuorescein is used, flush the eyes with sterile normal saline solution 
and wait at least one hour before replacing the lenses. Earlier replacement may cause the lenses to 
absorb residual fluorescein. 


ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS* (polymacon) 
Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of the 
lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing a 
hypotonic lens. If a lens adheres for any reason, apply fresh saline and wait until the lens moves 
freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows, 
halos around lights, or foggy vision, may occur in less than 5% of SOFLENS* (polymacon) Contact 
Lens wearers. If these symptoms occur, the lenses should be removed and professional 
consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these symptoms 
occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in the 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been found 
elsewhere. The wearers report no subjective symptoms and there is no detectable effect on their 
visual acuity. There have been-approximately 29 cases, and in 10 of these patients the blue haze 
has cleared or is in various stages of regression. 


Neovascularization of the cornea has been observed in some aphakic patients fitted with the 
SOFLENS®(polymacon) Contact Lens, which may require discontinuation of the lens. Medical 
consultation should be obtained in such an instance. 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of lens 
replacements and the reasons for those replacements. These studies show that during the first four 
months of wear, approximately one quarter of the lenses initially dispensed are replaced; the 
principal reason for these replacements is lens damage. Lenses are more apt to be damaged while 
new wearers are learning the prescribed handling and care techniques. After the initial four months 
of wear, the average lens replacement rate has been found to be approximately one lens per wearer 
per year. Lens loss, damage and surface deposits were the major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply to 
SOFLENS®(polymacon) Contact Lenses. For a detailed description of the fitting technique, refer to 
the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, Bausch & Lomb 
Incorporated, Rochester, N.Y. 14602. 

When the lenses are used only for vision correction, there may be a tendency for the patient to 
overwear the lenses initially. Therefore, the importance of adhering to the following initial daily 
wearing schedule should be stressed to these patients. 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 l 3 3 
2 3 l 3 l 3 
3 4 l 4 l 4 
4 4 l 4 l 4 
5 6 l 6 ] 4 
6 6 ] 6 l 4 
7 8 l 8 
8 8 ] 8 
9 8 l 8 í 
10 10 l balance of the waking hours* 
11 12 l balance of the waking hours* 
12 14 l balance of the waking hours* 


*Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied with a lens care kit 
and must fully understand all lens care and handling instructions. As with any contact lens, regular 
recall visits are necessary to assure corneal health and wearer compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 
solution. The glass vial is marked with the manufacturing lot number of the lens and the dioptric 
power (black for plus power lenses; red for minus; gold or white for plano). 


Caution: Federal Law Prohibits Dispensing Without a Prescription. 


A BAUSCH & LOMB™ Care Kit is available for lens disinfecting, cleaning, and storage. 


Complete information on lenses and accessory products can be found in the current SOFLEN: 
Fitting Guide, price list, or sales policy. 
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OFFERS YOU: 


@A choice of two 
temperatures for 


your specific cauteri- 
zation needs 


@A choice of de- 
pendability 


@ The only dispenser 
box with easy access 


to cauteries 


@ A choice of increased 


E-0921 H 
sensitivity ang control 


High "SURE-TEMP" 
Cautery 
with the only serrated 


activating button 


For more information, 
E0921 L See your Storz 
representative or 


Low “SURE-TEMP” 
Cautery contact Storz Instrument Co. 
Dept. E 
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y STORE MTS INSTRUMENT COMPANY 
3365 Tree Court Ind. Bivd., St. Louis, MO 63122 «+ Call roll free 800-325 9500. In Missouri, call collect: (314) 225-5051 
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Mount Sinai School 
. of Medicine (CUNY) 
Announces 


PROGRAM DESCRIPTION 


This continuing education course pro- 
vides a unique opportunity for the prac- 
ticing ophthalmologist, ophthalmology 
training program and other interested 
providers of medical services to receive 
the latest information in the field through 
a monthly correspondence course. 


The monthly programs are developed 
jointly by an Educational Advisory 
Committee composed of nationally rec- 
ognized experts (Speakers in boldface 
are the Committee members for 1979 
and 1980) and faculty of the Department 
of Ophthalmology of the Mount Sinai 
School of Medicine. 


EACH MONTH 
EACH ENROLLEE WILL RECEIVE 
ALL OF THE FOLLOWING: 


= A 90-minute cassette tape recording. 
During the first 60 minutes a current 
topic in ophthalmology will be pre- 
sented by a leading expert in the field. 
The remaining 30 minutes will be 
used to answer enrollees' questions 
about previous programs. 


= Ten to twenty 35mm color slides illus- 
trating the topic 

= A reproduction of each slide on a 
sheet of paper 

= A written outline of the presentation 

m A reference list pertaining to the topic 


Each year enrollees will receive two 
bound notebooks in which to keep the 
cassettes, slides, outlines, and re- 
ference lists. 
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SPECIAL FEATURE 


Enrollees are encouraged to submit to 
our experts written questions pertaining 
to the presentations. The most fre- 
quently asked and pertinent questions 
will be answered in the "Questions to the 
Expert’ section. This is a special 30- 
minute segment at the end of each 
monthly program. Questions about pre- 
vious programs will be answered at the 
end of the new program two months la- 
ter. 


ENROLLMENT AND CREDIT 


The first program in this educational 
course will be presented in July 1979. 
Enrollment is on a twelve-month basis 
with late enrollments considered re- 
troactive to July. A written examination 
will be sent to enrollees in December 
and in June to cover the material pre- 
sented during the preceding six months. 


As an organization accredited for con- 
tinuing medical education, The Page 
and William Black Post-Graduate 
School of Medicine of the Mount Sinai 
School of Medicine (CUNY) certifies that 
twelve programs in this continuing med- 
ical education offering meet the criteria 
for 24 credit hours in Category | of the 
Physician s Recognition Award of the 
American Medical Association, provided 
itis used and completed as designed. 


VIA 
e OPHTHALMOLOGY Correspondence Course 


TOPICS AND COURSE FACULTY * 
July 1979 — June 1980 


PIGMENTED LESIONS OF THE OUTER EYE, 
CLINICAL ASPECTS 
PAUL HENKIND, M.D., Ph.D. 
Albert Einstein School of Medicine 


DIAGNOSIS AND MANAGEMENT OF 
CONGENITAL ESOTROPIA 
MARSHALL M. PARKS, M.D. 
George Washington University 


INTRODUCTION TO PARS PLANA 
VITRECTOMY 
KEITH M. ZINN, M.D. 
Mount Sinai School of Medicine 


THE "NO TOUCH" TECHNIQUE IN OCULAR 
MALIGNANT MELANOMAS 
F. T. FRAUNFELDER, M.D. 
University of Oregon 


SYNDROMES OF CHILDHOOD UVEITIS 
ROBERT S. COLES, M.D. 
Mount Sinai School of Medicine 


MEDICAL TREATMENT OF OPEN ANGLE 
GLAUCOMA 
THOM J. ZIMMERMAN, M.D., Ph.D. 
Louisiana State University 


PERIPHERAL CORNEAL ULCERS 
BARTLY J. MONDINO, M.D. 
University of Pittsburg 


THE DIAGNOSIS AND MANAGEMENT OF 
ORBITAL FRACTURES 
BYRON SMITH, M.D. 
New York Medical College 


MACULAR DISEASE 
J. DONALD M. GASS, M.D. 
University of Miami 


DIABETIC RETINOPATHY 
GEORGE H. BRESNICK, M.D. 
University of Wisconsin 


OCULAR HERPES SIMPLEX 
DEBORAH P. LANGSTON, M.D. 
Harvard Medical School 


REFRACTION 
BENJAMIN MILDER, M.D. 
Washington University 
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COURSE REGISTRATION FORM — CURRENT VIEWS IN OPHTHALMOLOGY 


July 1979 through June 1980 


The registration fee prior to July 1, 1979 is $275.00 for the twelve month course. Because it will be necessary to 
| back-order matrerials, the fee after this date will be $300.00 for the twelve-month course. Checks should be made . 
KE payable to The Page and William Black Post-Graduate School of Medicine. 





Mo chock onsa Lo Name 
A is enclosed. (Checks from outside the United 
E States are to be written forthe specified fee in Street : 
United States currency.) i: 2 
Please send this registration form and all cor- City County Y 
respondence to: State Zip 
. Director ° 


E Page and William Black 
Post-Graduate School of Medicine 
One Gustave L. Levy Place 
New York, New York 10029 
212/650-6737 


Social Security Number 
Type of Practice 


Professional Degree 


» Tbe needle 
à for ophthalmic 
T \ surgery. 


À The Alcon Needle’s superb cutting surface 
1 N extends to the widest portion of the needle to 
! 


, minimize tissue drag and trauma. It retains 


M 
: 


" 


"> sharpness pass after pass and is available in a 
T variety of specialized designs. To protect and 
simplify handling of the fine needle and suture, 
the Alcon Needle is packaged in our remark- 
able ASSIST O.R. '" PAK. 
Your Alcon representative can show you still 
other reasons why the Alcon Needle is 
the needle for opcthalmic surgery. 


Alcon Surgical 


Surgical Products Division 
Alcon Laboratorics, Inc. 
P.O. Box 1959 
Fort Worth, Texas 76101 


017929 D 








control of IOP 


... Without interruption 


The 0.03% solution 


PHOSPHOLINE IODIDE at its lowes: effective concentra- 
tion — 0.0376 — may offer uninterrupted 24-hour control of 
IOP in: 
O chronic simple glaucoma 
D glaucoma secondary to catarect surgery ("aphakic 
glaucoma) 
o glaucoma following iridectamy 
One or at most two daily instillations of 
PHOSPHOLINE IODIDE 0.93% effectively minimize 
intraocular pressure peaks —whether they occur 
during the day or during the critical early morning 
hours; and this 0.03% strength probably has no greater 
potential for side effects than pilocerpine. 
Moreover, when higher potencies ere necessary, starting 
with this lowest O. M 76 ver ik ation permits smooth transition 
to strengths of 0.06% 5%, or 0.25%. 


Phospholine lodide 


(echothiophate iodide 


— forophthalmic solution) 
.round-the-clock protection from pressure peaks 










See next page for prescribing information 
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(echothiophate iodide) 


in the management of 
o chronic simple glaucoma 





o glaucoma secondary to cataract surgery 


("aphakic glaucoma") 
o glaucoma following iridectomy 





BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor 
for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma. Sub- 
acute or chronic angle-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to the possibil- 
ity of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
Ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed 
togcarbamate or organophosphate type insecticides and pesti- 
cides (professional gardeners, farmers, workers in plants manu- 
facturing or formulating such products, etc.) should be warned 
of the additive systemic effects possible from absorption of the 
pesticide through the respiratory tract or skin. During periods of 
exposure to such pesticides, the wearing of respiratory masks, 
and frequent washing and clothing changes may be advisable. 





6. Anticholinesterase drugs should be used with extreme cau- 
tion, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

8 PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detachment. 

Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in 
adult patients without a previous history of this disorder 

2. Stinging, burning, lacrimation, lid muscle twitching, con- 
junctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany clin- 
ical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing 
a sympathomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atropine, 2 mg parenterally: 
PROTOPAM" CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary 
How Supplied: Four potencies are available. 1.5 mg package for, 
dispensing 0.03% solution; 3.0 mg package for 0.06% solution: 
6.25 mg package for 0.125% solution; 12.5 mg package for 
0.25% solution. Also contains potassium acetate (sodium 
hydroxide or acetic acid may have been incorporated to adjust 
PH during manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid and exsiccated sodium phosphate 
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For complete certainty... 
the original Goldmann Perimeter 940 
by Haag-Streit. 


Haag-Streit, manufacturer of the 
original Goldmann Perimeter, gives 
you complete certainty of the highest 
accuracy of results and the maximum 
economy of time in both peripheral 
and central field plotting. 


Besides this, the 940 also gives you 
complete certainty that examination 
conditions will be precisely repro- 
ducible for each patient even after a 
laps? of years between examinations. 
The 4aag-Streit Goldmann Perimeter 
is available in two models; the 940-K7 
for iainetic perimetry and the 940-ST 
for both kinetic and static perimetry. 
Accessories for both consist of: 
— Patient-activated recording device 
— Central scotoma plotting device 
— Set of 102 trial lenses to meet 
requirements for examination 
wrthin the 30? region. 


To conduct your perimetry examina- 
tions with complete certainty, 


comolete accuracy and maximum 

time-economy use the original Haag- 
"n Streit Goldmann instrument. 

Contact us or your local dealer for ful! 

information. 


US andiCanadian House of Vision, Chicago Dixie Ophthamic, New Orleans 
distributors: Alfred P. Poll, New-York Western Optical, Seattle 
Doig Optical, Pittsburgh Sou-hern Optical, Greensboro 
Parsons Optical, San Francisco Wes Coast Optical, Bradenton-Fia. 
Ostertag Optical, St. Louis Canada: 
Spratt Optical, Los Angeles imperial Optical, Toronto 
Cummins Robertson, Miami National Optical, Montreal 


Haag-Streit Service, Inc., P.O. Box 127, Waldwick, N.J. 07463, Tel. (201) 445-1110 
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you on 
choices. 


Your choice of decongestant has been limited to 


Until now, even . 

. with all the ocu 
. deconaestants around, 
had two 





lar 











one with “prescription potency" or a weaker OTC 


counterpart. Either way, your red-eyed patient was faced with the potential of "too much or too little" 


in terms of both effectiveness and comfort. 





Now, the 
choice is 
clear with 








NEW VasoClear 


0.02% naphazoline HCI 
with Lipiden polymeric 
system. 


STERILE 
NDC 0058-2890. 15 


> 





Vaso Gear 
Eye Drops 


CLEARS 
OMFORTS SOOTHES 





0.5 fl oz (15 ml) 


: aso Clos! 


EYE DROPS , sup 


Paay es i J eusann ani 





New Vasoclear potency and effec- 
tiveness. With the highest potency OTC 
naphazoline HCI available, VasoClear reduces 
redness and relieves irritation faster and more 
effectively than less potent compounds. 


And the unique Lipiden™ polymeric system 
enhances VasoClear contact with ocular surfaces, 
so VasoClear performs like higher concentration 
Rx decongestants. 


Ina recent clinical study of 28 patients 
VasoClear has been demonstrated 
clinically superior to other OTC and 
equivalent to prescription decongestants tested 
in relief of palpebral and bulbar erythema and 
edema* 


VasoClear rapidly relieves red, uncomfortable 
eyes due to allergies, dust, wind, swimming and 
eye strain. And it provides welcome comfort 
after contact lens removal. 


* Dcta on file, Cooper Vision 


Study perfosmed by Michael A. Lemp, M.D.; data on file at Cooper Vision 





NEW VasoClear’ 
...the potent OTC 
. decongestant 












.. with the comfort 
of the Lipiden” 
ymeric 
system. 
Comparative effect on TBUT of selected OTC decongestants * DISRUPTED TEAR FILM 
à ES V V VasoClear 
140% : B Visine 
O Prefrin 
130% 
120% 
110% 
100% 
90% 
80% 
70% 
60% 
50% 
40% 
30% 
Drug 10 20 30 40 50 
Instillec Time (minutes) 


Reduced side effects with VasoClear. 
The lower concentration of naphazoline in 


VasoClear reduces the potential for rebound 
irritation associcted with higher concentration 
prescription products. And because VasoClear is 
nonviscous, it doesn't blur vision or leave a 
sticky, gummy residue on lids. 





NEW VasoClear 
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New VasoClear aiid patient comfort 
since it does not compromise tear film integrity. j 
The unique Lipiden™ polymeric system in 
VasoClear helps stabilize the aqueous-tear 
layer. And VasoClear doesn't disrupt TBUT like 
other OTC decongestants. 


Mat t. nm Š > 
TA ARF SAVY 


Nonbuffered, VasoClear readily adjusts to the pH: 
of normal tears since it does not compete with — - 
the normal tear buffering system. VasoClear 
avoids the discomfort sometimes associated 
with decongestants containing buffers such as 
those in Prefrin, Albalon, Degest 2, Naphcon and 
Visine. VasoClear with the Lipiden™ polymeric 
system soothes, comforts and lubricates irritated 
ocular tissues. e 
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AQUEOUS — 

MUCN — — 

CORNEAL ` 

| EPITHELIUM 

s 

STABILIZED TEAR FILM A 

: 

3 

Ki 

d 

60 € LIPIDEN POLYMERIC SYSTEM ms 
VasoClear is more economical for a: 


ets 


patents than are prescription decongestants. 
Anc the high degree of effectiveness and 
enhanced ocular contact with VasoClear permit 
patients to get relief with a minimum of instillo- — 
tioms. One or two drops in each eye two or three ~ 
times daily is usually all that’s required for A 
socthing relief. e 


The only OTC decongestant with 0.0296 | ; 
naphozoline HCI and the unique Lipiden™ 
polymeric system. ..for optimum effectiveness 


anc maximum patient comfort. 


* Date on file, Cooper Vision 


SMITH, MILLER G PATCH I 
Division of Cooper Vision P.R., Inc. 3 
San German, Puerto Rico 00752 E^ 
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NEOSPORIN Ophthalmic Solution Sterile 


(Polymyxin B-Neomycin-Gramicidin) 


NEOSPORIN Ophthalmic Ointment Sterile 


(Polymyxin B-Bacitracin-Neomycin) 


/ Burroughs Wellcome Co. 
/ Research Triangle Park CN teer 
Wellcome / North Carolina 27709 Bobre  3— 
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10TH ANNUAL COURSE OF THE 
EDWARD S. HARKNESS EYE INSTITUTE 
College of Physicians and Surgeons, Columbia University 
September 27 & 28, 1979 


THE MANAGEMENT OF APHAKIA 


14 hours of credit in Category 1 of the A.M.A.'s Physician's Recognition Award 


The course will provide a balanced over-view for the proper use of spectacles, hard and soft contact lenses, extended 
wear contact lenses and intra-ocular lenses. Experts in these areas will present their experience with each of the 


modalities, including a discussion of advantages and limitations. The complications of aphakia will be covered, 
including the management of aphakic glaucoma, cystoid macular edema, bullous keratopathy and aphakic retinal 
detachment. The Course will also deal with the handling of aphakia in the infant, covering the treatment of 
unilateral and bilateral infantile cataract. 


Registration fee $200; ESHEI Alumni $100; residents $100 (with letter from the Director of the Department 
certifying status) 


For further information and application forms, please write to: 


Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
630 West 168th Street 
New York, New York 10032 
(Telephone: 212-694-3682) 
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———— versatile— can be utilized following 
— either OT capsular extraction 
* lightest weight « flexible for reduced sensitivity 
* shaped to allow smaller corneal incision 


* vaulted for iris clearance 
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WATS 1-800-328-4062 


Caution: Intraocular lenses are an oer M aevice limited by Federal law to investigational use. 
Federal law restricts this device to sales ^y or on the order of a ph 
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INTRAOCULAR LENSES by Ronald A. Schachar, 
Texoma Eye Institute, Denison, Texas. Following an his- 
torical overview, this practical guide to intraocular lens 
surgery Opens with discussions of the materials from which 
intraocular lenses are fabricated and the advantages and 
disadvantages of each type of material. The author includes 
data on currently available intraocular lenses and an anal- 
ysis of how they will change as advances in polymer chem- 
istry are made. Remaining topics include the pros and cons 
of extracapsular and intracapsular surgery, management of 
postoperative complications, and the complementary nature 
of the continuous wear contact lens and the intraocular 
lens. 79, 144 pp., 53 1L, $16.75 


MEDICAL WRITING: The Technic and the Art (4th Ed., 
2nd Ptg.) by Morris Fishbein. This text explains the steps 
one should follow in preparing a paper for various au- 
diences in various situations. It discusses the differences 
between a paper designed for presentation before a medical 
society, for publication in a professional journal, and for 
publication in a book or monograph. A vast amount of 
technical advice is included on grammar, construction, il- 
lustrations, tables, charts, abbreviations and bibliographic 
Style in medical writing receives detailed atten- 
Proofreading, indexing, and revision of the manu- 
478, 216 pp., 25 il., $11.50 


tion. 
script are thoroughly explained. 


PSYCHIATRIC PROBLEMS IN OPHTHALMOLOGY 
edited by Jerome T. Pearlman, UCLA School of Medicine, 
Los Angeles, California; George L. Adams, Baylor College 
of Medicine, Houston, Texas; and Sherwin H. Sloan, 
UCLA School. of Medicine, Los Angeles, California. (11 
Contributors) A number of specific ophthalmological prob- 
lems and topics related to emotional and psychiatric diffi- 
culties are presented in this unique, ground-breaking 
volume. Reactions to the loss of sight, eye symptoms with 
no organic disease, stress and strabismus, and the psvchi- 
atric referral of visually handicapped patients are all closely 
examined. 77, 180 pp., 29 il., 4 tables, $14.50 


A DECISION-ORIENTED MANUAL OF RETINOS- 
COPY by Stephen Mark Weinstock, Largo, Florida, and 
Jonathan Dine Wirtschafter, Univ. of Kentucky, Lexington. 
This step-by-step guide to retinoscopy is based on the anal- 
ysis of the Copeland technique of streak retinoscopy and 
was designed to help beginning students of retinoscopy 
estimate refractive errors. Movement pattern diagrams, di- 
dactic instructions and flow charting techniques will en- 
hance the speed and efficiency of the reader and allow him 
to develop this skill to an acceptable level of performance. 
Instructions on the use of the schematic eye are included. 
76, 116 pp., 73 il., 1 table, cloth-$13.25, paper-$9.00 


CHORIORETINAL HEREDODEGENERATIONS: An 
Updated Report of La Societe Francaise d'Ophthalmologie 
by A. Franceschetti; J. Francois, Univ. of Ghent, Ghent, 
Belgium; and J. Babel, Univ. of Geneva, Geneva, Switzer- 
land. (6 Collaborators) This monograph, representing 
thirty years of experience, illustrates the importance of ge- 
netics in ophthalmology. Numerous illustrations present 
the most typical ophthalmoscopical images and a series of 
genealogical trees for each clinical entity. The chapters con- 
tain a description of symptoms and the ophthalmoscopical 
images followed by detailed personal observations, visual 
functions, heredity and pathogeny. 74, 1496 pp. (7 x 10), 
1151 il. (137 in color), 65 tables,.§201.25 





301-327 East Lawrence Avenue 


OPHTHALMIC DISPENSING (3rd Ed.) ^y Russell L. 
Sumson. In the new edition of this proven guide to oph- 
thalmic dispensing, completely revised and updated chap- 
ters are presented on eye anatomy and physiology, basic 
optics, pertinent mathematics, and optical aids for sue- 
normal vision. The chapter on lens fitting has also been 
expanded. Remaining chapters focus on such topics as the 
dispensing procedure for prescriptions as well as single 
vision, bifocal, cataract, vocational and protective lenses; a 
general explanation of lens optics prior to a specific anal- 
ysis of ophthalmic lenses; the primary concepts of loga- 
rithms and trigonometry; and precise placement of the three 
axes (x,y,z) to provide proper lens performance. 79, 760 pp., 
270 il., 39 tables, $29.75 


MEDICAL TERMINOLOGY FOR MEDICAL STU- 
DENTS by William Blake Tyrrell, Michigan State Univ., 
East Lansing. Comprised of twenty-seven lessons, this text- 
book will help students learn medical terminology via three 
methods. Primarily, it trains the reader to determine the 
meaning of medical terms through analysis of their Greek 
and Latin origins. Secondly, the book relates the history 
and whimsy of medical terminology, demonstrating how it 
is a living language in its own right. Finally, the author 
offers instruction in the translation of Latin anatomical 
nomenclature. 79, 176 pp., 7 il., cloth-$14.50, paper-$9.75 


EYE SURGERY: Innovations and Trends, Pitfalls, Com- 
plications edited by R. M. Fasanella, Yale Univ. School of 
Medicine, New Haven, Connecticut. (14 Contributors) In- 
novations, present trends and various complications of cor- 
neal surgery are discussed in this book. Current tvpes and 
techniques of prosthokeratoplasty are enumerated with 
complications and results. The author also describes com- 
plicauons for intraocular lens transplantation, glaucoma 
surgery, phacoemulsification, and retinal detachment 
surgery. Special diagnostic tests and surgical procedures are 
discussed for management of the displaced lens. 77, 352 pp. 
(6 3/8 x 9 5/8), 106 il. (25 in color), 25 tables, $34.00 


OPTICS: An Introduction for Ophthalmologists (2nd Ed., 
3rd Ptg.) by Kenneth N. Ogle, Univ. of Minnesota, Roch- 
ester. Written for the student in ophthalmology, this intro- 
duction to the study of optics is based on a series of lectures 
prepared for residents of the Mayo Graduate School of Med- 
icine. Specific topics discussed include the physical charac- 
terisucs of light, ophthalmic prisms, theory of lenses, 
aberrations of spherical lens systems, illumination, and 
many others. Of this book, the Eye, Ear, Nose and Throat 
Monthly has said, "This is an excellent introduction to the 
subject of optics and can be read with interest and benefit 
by all those who are directly or indirectly engaged in the 
field of optics." '76, 288 pp., 214 il., $12.50 


SO YOU HAVE CATARACTS: What You and Your 
Family Should Know (3rd Ptg.) by Albert E. Sloane, Har- 
vard Medical School, Boston, Massachusetts. To allay the 
fears of the patient and to save the physician's time, Doctor 
Sloane presents here a narrative sequence of the natural 
history of a cataract from time of its onset until after 
surgery and its correction with glasses or contact lem 
The book is directed toward the person who would like to 
know the whole story, rather than the portion with which 
he adentifies. Discussed are symptoms, hospital stay, neces- 
sary care, surgery and other aspects most likely to be ques- 
tioned. 75, 112 pp., 5 il., $7.50 


Orders with remittance sent, on approval, POSt PG iC amm RR 


Springfield e@ Illinois e¢@ 62717 


Instead of just 
any sponge, 
use the sponge. 


Alcon's Microsponge? is a superior spe nge for 
ophthalmic surgery. For one thing, it's super 
absorbent. But best of all is the way Mierosponge stays 
out of sight during surgery. Not only is the handle thin 
and tapered, but it also bends easil* in any direction 
for maximum visibility of the surgical site. 
Before you specify just anyssponge, let an Alcon 
representative demonstrate t-ese and other special 
features that make Microspenge the sponge for 
ophthalmic surgery. 


Microsponge® miniature sargical sponge with handle. 


surgical Products Division 
Alcor Laboratories, Inc. 
F.O. Box 1959 
Fort Worth, Texas 76101 





St. Vincent's Hospital and Medical Center of New York 


Pediatric Ophthalmology and Strabismus Update 
October 4, 5 and 6, 1979 


Faculty 


Jose Temprano Acedo, M.D. 
Anthogy R. Caputo, M.D. 
Oliver H. Dabezies, Jr., M.D. 
Robert A. D'Amico, M.D. 
Howard Eggers, M.D. 

Peter Y. Evans, M.D. 

Max Forbes, M.D. 

Joseph H. Goldstein, M.D. 
Judith Gurland, M.D. 

G. Peter Halberg, M.D. 
Robison D. Harley, M.D. 
Jack Hartstein, M.D. 

John S. Hermann, M.D. 


John N. Hetherington, Jr., M.D. 


David A. Hiles, M.D. 


Registration Fee: $240.00 
$140.00 For Residents 


Tatsuo Hirose, M.D. 

Paul R. Honan, M.D. 

Philip Knapp, M.D. 

Harold P. Koller, M.D. 
Steven G. Kramer, M.D. 
Ruth Stoddard Long, M.D. 
Maurice H. Luntz, M.D. 
Donaldson R. Manley, M.D. 
Irene Maumenee, M.D. 

H. J. Merte, M.D. 

James E. Miller, M.D. 
Roberto Sampaolesi, M.D. 
Abraham Schlossman, M.D. 
Suzanne Verronneau, M.D. 


CHARITY 
SCIENCE 
SERVICE 


For Registration or Information, Contact: 

St. Vincent’s Hospital and Medical Center of New York 
153 West 11th Street 

New York, New York 10011 





“Doctor I can't find 
sunglasses dark enough.” 





How many times have you heard 
this complaint from your patients 
© with...aphakia, uveitis, bullous kera- 
| topathy, albinism, inflammatory cor- 

© neal disease, incipient cataract, post- 


op intraocular lens implant and all anterior segment surgery. 


Now OLo has the answer! At prices that are realistic! 
OLo offers significant protection to patients whose eyes must be 


shielded from ultraviolet light and wind; patients with pterygium; basal 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 


OLo in new full size may be worn alone or over most spectacles. Wrap 


around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable. 


| dare ee dcl a oe a 


OLo Products, Inc. AO 
Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 


Please send me: a sample pair of Sunglasses. | am enclosing $6.00 (professional price) 
plus $1.00 for postage and handling. 


LJ Light Green 10% transmission. O Medium Amber 8% transmission. 
C Send me detailed Brochure. 


Nau onu ut Cau tess 


Pire uere TIE de MARE REL. ho QUE Sirac hr Els tip 
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Five different modes- light transmis- 
sion from 1%—10%—plano only. Case in- 
cluded. Lower transmissions at increased 
cost reduce IR significantly. Colors — 
light green, medium amber, amber, 
dark grey-green, dark green. 

Priced as low as $4.50 on 
quantity orders. Send for in- 
formation. See coupon below. 


OK OLo 


Products, Ltd. 
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OCULOPLASTIC 
SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT I) 


Nov. 14-17, 1979 


OBJECTIVES: 

An in depth symposium to provide the practicing 
and resident surgeon with an Oculoplastic Course 
featuring LIVE SURGERY VIDEO TAPES, FILMS. 
LECTURES AND PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: 

|. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S. Hecht. M. D. 
B. Cosman, M. D. L. Herman, Ph.D. 
N. Cousins, Esq. A. Messina, M. D. 
M. Dunn, M. D. E. Wiggs, M.D. 

D. Gaffin, Esq. D. Wolfley, M. D. 
H. Gouid, M. D. and others. 
M. Guibor, C. O. 

SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 

Fractures and Orbital Tumors. 
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Y Semi-Annual Cadaver Courses 


of the 


Vil NERVE 
SURGICAL DISSECTION COURSE 
(25 HRS. CME & CAT I) 


Nov. 18-29, 1979 


OBJECTIVES: 

A unique and practical surgical course, 
presented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT’S CADAVER 
SURGERY 


FACULTY: 

L. Bergmarn, M. D. M. May, M. D. 

J. Conley, ™. D. A. Messina, M.D. 

M. Dunn, Iv. D. S. Parisier M. D. 

F. Gillen, M. D. J. Smith, M. D. 

P. Guibor, M. D. D. Wolfley, M. D. 
D. Zorub, M. D. 


P. Janetta. M. D. 


SUBJECTS: 

Facial Nerve Testing, Dynamic-Static Techniques, Lid 
Spring, Silicone Encircling, Facial Reconstruction, 
Direct Nerve Repair and Grafting, 12-7 Hook-up 
Animation, Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 


Nov. 14-17, 1979 
OCULOPLASTIC REGISTRATION FORM 
Registration $600 
Name 
Address 
Ci 270 -.159tate 2 Zip 
A elephone ( ) 


Uie de Ophth—ENT—Plastic—Derm 
(circle one) 





Make cneck payable: N.Y. Medical College 
OCULOPLASTIC COURSE 


Nov. 18-20, 1979 
VI! NERVE REGISTRATION FORM 
Registration $500 
Name 
Address 
Ci 7 Se ou Ste: ^ ees 


Telephone € ) 





Specialty: Gohth—ENT—Plastic—Neurosurgery 
(circle one) e 


Make check payable: N.Y. Medical College 
VII NERVE COURSE 





Tm DET "mE TEES TET rM D MES anm 








HE NEW KOWA RCW 


fundus camera 





@ NEW choice of fields: 45°, 30°, 21? by using 1.4x 
and 2.0x lenses 

Q NEW pivot capability is standard 

@ NEW optional tilt capability provides smoothest 
motion available 

@ NEW location device can be used in vertical or 
horizontal position 

@ NEW optional 6" x 7" Mamiya film back 

@ Unsurpassed optical system 

@ Standard 1 frame/second motorized film back 
with data recorder (regular 35mm back and 
small power pack available where fluorescein 
not required) 

@ Polaroid back (optional) 

@ Built-in Spectrotech interference fluorescein 
filters 

@ Available with NEW counterbalance or ; 
motorized tables 

' : 3 frame per second high speed RCW now available. 

NEW pivot capability with tilt option. A NEW infrared system is also available. Call or 
write for details. 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Ce C Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA ° 
..with the future in sight 


iV it Ds YUU A iM 
have known about BSS? 


( Balanced Salt Solution ). 


You know that BSS is a superior 
irrigating sclution, but did you know that 
BSS comes two unit dose sizes of 15 ml 
and 500 mE You can choose the size 
that's rightsor each surgical procedure. 
The larger 500 ml unit dose is 
particularlv useful for longer procedures 
where a large volume of solution is 
required. And both unit dose sizes are 
preservative-free, designed to be used for 
on- surgery and discarded, eliminating 
me risk of cross-contamination from 
patient to patient. 

BSS gives you everything you need 
in an irrigating solution plus a choice 
of sizes. For more information, write 
us, or ask your Alcon Surgical 
Representative. 


NDC a. pedè ot ©) Alcon Laboratories, Inc. 
65-0795-50 P 
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"ALANCED SALT 
SOLUTION) 
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Alcon Surgical 





Optimum Centration 


Predictable Fit 


The 
Performance 
Lens 





Th- P-normanc | Story. 


E Soft contact lens performance that 

meets your exacting professional néeds. 
Outstanding Visual Acuit Additional Advantages 
A major benefit of Aquaflex® (tetrafilcon A) Other significant attributes of the Aquaflex® 
Hydrophilic Contact Lenses is excellent (tetrafilcon A) lens, contributing to 
visual acuity. Clinical data revealed that practitioner success and patient 
88% ofthe wearers achieved 20/20 vision acceptance, are: reliable over-refraction,?"4 
or Detter, with 95% attaining 20/25 or easein handling, durability, excellent 
better." Practitioners reported that Aquaflex reproducibility? and exceptionally high 
lenses often corrected more astigmatism standards of quality assurance, including 
and gave sharper vision than other soft 100% wet inspection. A study has shown that 
lenses.‘ This quality of performance is due less than 5% of lenses shipped were 
to a unique combination of sophisticated returned because of questionable 
lers design, special lens material and the performance, discomfort, damage or 
"Vault" system of fitting. defects.' The fitting procedure is simple and 

fast.* You can fit from a small diagnostic set, 

Optimum Centration or use a PO inventory. Lenses may 
A clinical study showed that over 96% of be ordered by a toll-free phone call, and 
Aquafiex contact lens wearers achieved UCO Optics’ service is quick and 
optimum centration.’ By centering so well, dependable. More and more practitioners 
Aquafiex lenses virtually eliminate the are using Aquaflex lenses every day. 
incuced astigmatism and lessened visual Shouldn't you? 


acuity resulting from decentered lenses? 
Precise centration helps in attaining a good 
fit with full corneal coverage and maximum 
visual acuity, while permitting proper 


corneal respiration. (tetrafilcon A) M. 
Pgs: 

Precictable Fit Hydrophilic Contact Lens oe 

Nc complicated graphs, charts and 








2 A For more information and a copy H 
calculations, because the Aquaflex "Vault of the Professional Fitting Guide, mail ^ 
system reduces fitting variables to just the coupon. Or, phone toll-free yo 
one...the lens "Vault". Only 5 Vaults are 800-828-4580 (in N.Y.State / 
needed to fit Aquaflex lenses; and in 800-462-4332). At. 
clinica: Hind hips uem wes 3 pu, ys P 
patients were fitted with just 3 of these . P Q NM 
Vaults.' The bicurve, lathe-cut lens ue EM pagefor ^ ,* ES diia 
construction, with spherical front and back TUN prescribing . 
surfaces, promotes reliable fit independent information. 


of Dower; and the large posterior optical 
zone g'ves stability of vision with 
lens movement. 


i 1. Data on file: UCO Optics, Inc., Scottsville, N.Y. 14546 2t 
2. Morrison, Robert J.: International Contact Lens Clinic, "i Q 
Summer 1976 , O 
3. Gruber, Ellis & Gordon, Stanley: Contact Lens Forum, 7 c9 E 
February 1977 JE ON 
.4. Greerspoon, Morton K.: Contact Lens Forum, 7 AN 
* -^ November 1977. j% S 
"Aquafiex is a registered trademark of UCO Optics, Inc. yt e 
A 
2 g & 
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(tetrafilcon A) 


Hydrophilic Contact Lens 





DESCRIPTION 


AQUAFLEX® (tetrafilcon A) Hydrophilic Contact Lens is a hemispherical shell 
which covers the cornea and may cover a portion of the adjacent sclera. The lens 
material, tetrafilcon A, is a hydrophilic random terpolymer of 2-hydroxyethyl- 
methacrylate, N-vinyl-2-pyrrolidone and methylmethacrylate. The polymer isa 
three-dimensional network of terpolymer chains joined by divinylbenzene cross- 
links. It consists of 57.596 tetrafilcon A and 42.596 water by weight when fully 
hydrated in normal saline solution. Lenses have a nominal diameter of 13 mm. 


ACTIONS 


In its hydrated state the AQUAFLEX* Hydrophilic Contact Lens is soft and pliable. 
When dry, the lens becomes hard and brittle. These states are completely revers- 
ible and a lens which has been permitted to dry out will recover all of its hydrated 
properties when placed in normal saline for a period of two hours. When placed on 
the human cornea the hydrated lens acts as a refracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43 and the lens has 
a visible light transmittance greater than 97%. 


INDICATIONS 


AQUAFLEX* Hydrophilic Contact Lenses are indicated for the correction of vision 
in persons with non-diseased eyes who have spherical ametropias, corneal astig- 
matism of 2.50 diopters or less and/or refractive astigmatism of 2.00 diopters 

or less. 


CONTRAINDICATIONS 


AQUAFLEX® Hydrophilic Contact Lenses are contraindicated in the presence of 
any of the following conditions: (1) Acute and subacute inflammation of the anterior 
segment of the eye. (2) Any eye disease which affects the cornea or conjunctiva. 
(3) Insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic 
disease which may affect the eye or be exaggerated by wearing contact lenses. 


WARNINGS 


Medications and Eye Drops: AQUAFLEX* Lenses must be stored in an appro- 
priate solution when off the eyes, the type of solution being dependent on the sys- 
tem used for disinfection. When the lenses are disinfected with the thermal 
disinfection system, they may be stored only in BOILnSOAK* Solution (sterile buf- 
fered isotonic solution containing boric acid, sodium borate, sodium chloride 0.7% , 
preserved with Thimerosal (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they may be stored 
only in FLEXSOL* Disinfection and Storage Solution (sterile buffered isotonic solu- 
tion of sodium chloride, sodium borate, boric acid, polyvinylpyrrolidone, polyox- 
yethylene and polyoxypropylene, preserved with Thimerosal (Lilly) 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%). 

No ophthalmic solutions or medications, including hard contact lens solutions, 
can be used by AQUAFLEX* Lens wearers prior to or while the lenses are in place 
on the eyes. Also, no solutions, including hard contact lens solutions, other than 
BOILnSOAK® Solution or FLEXSOL” Solution may be used on AQUAFLEX * 
Lenses when they are off of the eyes. 

Since liquids and vapors may be absorbed by AQUAFLEX* Lenses, they 
should not be placed in the mouth for wetting, nor wiped with a cloth or tissue. 


Abrasions and Infections: If a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately and 
the wearer's eye and the lens examined for the possible presence of a foreign 
body. If any eye abrasion, ulceration, irritation or infection is present, or any abnor- 
mal eye condition is observed concurrently with lens wear, the lens should be 
removed immediately and a physician consulted. 


Wearing Restrictions: AQUAFLEX® (tetrafilcon A) Hydrophilic Contact Lenses 
should not be worn while swimming, sleeping, or in the presence of irritating fumes 
or vapors. 

Visual Blurring: If visual blurring occurs, the lens must be removed until the con- 
dition subsides. 


Lens Care Regimen: Patients must adhere to the recommended daily care 
procedures for AQUAFLEX* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular infections. 


PRECAUTIONS 


Storage: AQUAFLEX* Lenses may be stored only in the appropriate storage solu- 
tion: BOILnSOAK® Solution or FLEXSOL* Solution depending on disinfecting 
methods used. If left exposed to air, the lenses will dehydrate, become brittle and 
break readily. If a lens dehydrates, it should be soaked in either BOILASOAK* 
Solution or FLEXSOL* Solution until it returns to a soft, supple state. 


Cleaning and Disinfecting: AQUAFLEX* Lenses must be both cleaned and 
disinfected daily. Separate procedures and products are needed to clean and to 
disinfect. Two methods of disinfection, thermal or chemical, have been shown to be 
equally effective. The choice of disinfection system should be made in consultation 
with your eye care practitioner. 


Cleaning: Daily cleaning is necessary to remove mucus and other deposits which 
may have accumulated on the lens surface. Each time the lenses are removed 
from the wearer's eyes, both surfaces of the lenses must be cleaned using several 
drops of PREFLEX* Cleaning Solution (sterile buffered isotonic aqueous solution 
consisting of sodium phosphates, sodium chloride, tyloxapol, hydroxyethyl- 
cellulose and polyvinyl alcohol with Thimerosal (Lilly) 0.004% and edetate diso- 
dium 0.296 added as preservatives). Lenses must be cleaned before they are 
disinfected, as deposits on the lenses tend to harden and become more difficult to 
remove after the lenses are disinfected. 

Disinfecting: AQUAFLEX* Lenses may be disinfected with either a heat or chem- 
ical regimen. One method or the other must be selected, but not both. The user 
must not alternate between methods. 

Thermal Disinfection Method: AQUAFLEX* Lenses may be effectively disin- 
fected after feaning with PREFLEX* Cleaning Solution with use of the 
AQUASEPT* Patient Unit and BOILnSOAK* Solution. Fresh BOILnSOAK* Solu- 
tion must be used for daily storage of lenses or each time the lens is stored. The 
AQUASEPT* Patient Unit requires distilled water. The AQUAFLEX* Lens Storage 
Containers must be emptied and filled with fresh BOILnSOAK* Solution just prior 
to disinfecting the lenses. 


Chemical Disinfection: Disinfection with PREFLEX* Cleaning Solution, 
FLEXSOL* Solution and NORMOL* Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chloride, sodium borate and boric acid, preserved with 
Thimerosal (Lilly) 0.00196, edetate disodium 0.1% and chlorhexidine 0.005%) has 
also been shown to be an effective disinfection system for daily care of 
AQUAFLEX* Lenses. AQUAFLEX* Lenses must be cleaned and rinsed daily (or 
after wearing) with PREFLEX* Cleaning Solution and NORMOL* Rinsing Solution. 
The AQUAFLEX® Lens Storage Containers must be emptied and refilled with fresh 
FLEXSOL* Solution each time the lens is stored. Fresh FLEXSOL* Solution must 
be used daily for storage and disinfection. WARNING: DO NOT MIX OR ALTER- 
NATE THE DISINFECTION AND STORAGE SYSTEMS. FLEXSOL* SOLUTION ® 
SHOULD NOT BE USED WITH HEAT. 


Hygiene: Before handling the lenses, hands must be washed, rinsed thoroughly 
and dried with a lint-free towel. Cosmetics, lotions, soaps, oils and hand creams 
must not come in contact with the lenses since eye irritation may result. If hair 
spray is used while the lenses are being worn, the eyes must be kept closed until 
the spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, flush 
the eyes with normal saline solution and wait at least one hour before replacing the 
lenses. Too early replacement may allow the lenses to absorb residual fluorescein. 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses which may have soaked 
in hard contact lens solutions. Eye irritation may occur within a short time after put- 
ting on a hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of a patient sleeping with 
the lens on, or as a result of wearing a hypotonic lens. If a lens adheres for any 
reason, the patient may be instructed to apply a few drops of BOILnSOAK* Solu- 
tion (if using a thermal disinfection regimen) or ADAPETTES* Lubricating Solution 
(buffered isotonic aqueous solution containing ADSORBOBASE*" [polyvinyl- 
pyrrolidone with other water soluble polymers] with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.1% added as preservatives) (If using a chemical disinfection 
regimen), and wait until the lens moves freely before removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms such 
as rainbows or halos around light or visual blurring may occur if lenses are worn 
continuously for too long a time. Removal of the lenses and a rest period of at least 
one hour generally relieve these symptoms. If symptoms do not subside promptly, 
professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not normal; if 
these symptoms occur, the patient should be examined to determine their cause. 


DOSAGE AND ADMINISTRATION 


Fitting: Conventional methods of fitting contact lenses do not apply to 
AQUAFLEX® (tetrafilcon A) Hydrophilic Contact Lenses. For a detailed description 
of the fitting technique, refer to the Professional Fitting Guide for AQUAFLEX" 
Hydrophilic Contact Lenses, copies of which are available trom: UCO Optics, Inc., 
Scottsville, New York 14546. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore, the importance of adhering to the following initial daily 
wearing schedule should be stressed to the patient. 





Wear Time Rest Period Wear Time 
Day (Hours) (Hours) (Hours) 
1 4 2 4 
2 4 2 4 
3 5 2 5 
4 6 2 5 
5 7 2 5 
6 7 1 6 
7 8 1 7 
8 8 1 8 
9 9 1 8 
10-14 10 1 balance of 
15 all waking hours waking hourst 


tlenses should never be worn 24 hours a day 


Lens Care and Handling: Care must be taken on the initial visit to assure that the 
patient is supplied with an appropriate AQUAFLEX* Patient Care Kit and fully 
understands all care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health and compliance 
with instructions. 

How Supplied: Each lens is supplied sterile in a glass vial containing normal 
saline solution. The glass vial is marked with the vault number, dioptric power, and 
manufacturing identification number. 

The AQUAFLEX® Patient Care Kit is required for lens cleaning, disinfection and 
storing of the lenses. The Kit may consist of either of the following: 

Thermal Disinfection Regimen 


AQUAFLEX* Patient Care Kit 

AQUASEPT® Patient Unit Catalog No. A0101 

AQUAFLEX* Lens Storage Container Catalog No. A0201 

PREFLEX® Cleaning Solution Catalog No. A1201 

BOILnSOAK* Solution Catalog No. A1301 

AQUAFLEX® Patient Instruction Book Catalog No. X0102 
Chemical Disinfection Regimen 

AQUAFLEX* Patient Care Kit 

AQUAFLEX* Lens Storage Container Catalog No. A0202 
PREFLEX* Cleaning Solution Catalog No. A1201 


NORMOL* Rinsing Solution 

FLEXSOL" Disinfection and Storage Solution 
ADAPETTES* Lubricating Solution 
AQUAFLEX* Patient Instruction Book 


Catalog No. A1401 
Catalog No. A150 
Catalog No. A1601 
Catalog No. X0102 


AQUAFLEX and AQUASEPT are registered trademarks of UCO Optics. Inc. PREFLEX. NORMOL. 
FLEXSOL. ADAPETTES and BOILnSOAK are registered trademarks of Burton, Parsons & Comflany. Inc 


CAUTION: Federal law prohibits dispensing without prescription. 


UCO Optics, Inc. Aquaflex Division 
Scottsville, New York 14546 
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PERSPECTIVES CONTINUE 
TO CHANGE IN GLAUCOMA 
MEASUREMENT AND 
CONTROL. 
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pinephrine HCI) 


CONTINUES TO BE — 
A VITAL THERAPY... — 
ALONE OR IN COMBINATION WITH 
TIMOLOL MALEATE.'? 


No induced miosis or 


| * | ofEcifrin®and | ?Cccommodative myopia of a 
P ates pica : eodd aa and — pilocarpine NM 
ocular hypotensive effect - — Epifrin produces less annoying and "ito 

PEU SER ca WE cg bothersome pupillary effects than — 
Dr. Iting M. Katz recently stated... — il ie 
^... Cancomitant use of epinephrine and _ gis ich cae. 
timold applied topically appear to lower 
Goldrsann applanation IOP below 21 
mm Eg in some patients whose — 
pressares remained above this level __ 


with either drug alone.”? 
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References: 

1. Obstbaur S.A. et al, Timolol: Effect on intraocular pressure in chronic open-angle glaucoma. Ann Ophthalmol 10(10): 1347-1351, 1978. 
2. Katz, L.M., Beta-blockers and the eye: An overview. Ann Ophthalmol 10(7): 847-850, 1978. 

3. A study «onducted by an independent research organization. Allergan Pharmaceuticals Report Series No. 148, 1979. 


Epifrin* (1-apinephrine HCl) sterile ophthalmic solution CONTAINS: levo-epinephrine HCI equivalent to .0.25%, 0.5%, 1%, 2% free base. INDICATIONS: Chronic simple 
glaucoma. C ONTRAINDICATIONS: Should not be used in patients who have had an attack of narrow-angle glaucoma since dilation of the pupil may trigger an acute attack. 
WAIRNINGs: Undesirabie side reactions may include: eye pain or ache, browache, headache, conjunctival iryperemia and allergic lid reactions. Adrenochrome deposits in the 
consunctiva nd cornea after prolonged epinephrine therapy have been reported. Epinephrine has been reported to produce macular edema in some aphakic patients and should 

be used wit. caution in these patients. PRECAUTIONS: Epinephrine in any form is relatively uncomfortable upon instillation. However, discomfort lessens as the concentration 
of epinephrme decreases. Should be used with caution in patients with a narrow angle since dilation of the pupil may trigger an acute attack of glaucoma. Use with caution in 
patients wit hypertensive cardiovascular disease or coronary artery disease. 
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HN Pharmaceuticals, Inc., Irvine, California 92713, U.S.A. © 1979 Allergan Pharmaceuticals, Inc. 
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VIRA- 
(Vidarabine 
ophthalmic 
ointment), 3% 








Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-68-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 


base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
ded trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

Meng toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 395, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
An Ointment, 3%, without an increase in adverse reac- 

ions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is got effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 
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plied to 10% of the body PAS during organogenesis induced 


fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only, 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may quire 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi" 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied stérile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 

PARKE-DAVIS 
Division of Warner-Lambert Company 


PD-JA-2320-1-P (5-78) Morris Plains, NJ 07950 
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— A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
--  — VIRUS KERATITIS 


VRAA 


vidarabine ophthalmic ointment), 3% 


Not only as effective but is also effective 

as IDU in treating in patients resistant or 
Herpes simplex virus Fypersensitive to or 
keratitis... intolerant of IDU* 


ter. * 
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a - No. of pike 
. Clinical Evidence ' Subiecte Description 
Vira-A . 81 Previously EL 
Controlled Triais | untreated b. Lo 
ViraA ^ 7 142 75% had been 101 subjects —  — 
p.-Uncontrolied Trials - resistant or- (71%) 3 
hypersensitive 
l Re eae | to IDU ae 
t e 
NOTE: In he controlled and uncontrolled trials, 70 and 101 subjects, | 
respectively, re-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative-free. 


"Data on file. Medica! Department, Parke-Davis. 


- Please see prescribing information on preceding page. | PARKE-DAVIS 
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THE NEW KOWA RCW INFRARED FUNDUS CAMERA 





Mydriatic, Non-mydriatic, and Fluorescein Fundus Photography— 
All In One Camera. 


VIEWING MODE SELEC- 
TOR quickly changes from 


DUAL FOCUSING KNOBS, 
located on both sides of 
the camera, make opera- 
tion easy for either right- 


TV viewing in non-mydri- 
atic mode to eye viewing 
in mydriatic mode. 





PERMANENT-MOUNT VID- 
EO CAMERA provides TV 
monitor image for non- 
mydriatic mode, and never 



























or left-handed operators. needs re-positioning. 





FILM FORMATS: 35mm; 
Polaroid; Mamiya 6” x 7”; 
and standard Color—B&W 
back. 


INFRARED FILTER LEVER 2 


switches between mydriatic 
and non-mydriatic modes 
at the flip of a lever. 


12" TV MONITOR provides 
image for accurate viewing 
and focusing in infrared 
; mode. 





TV MONITOR POWER 


STROBE TUBE COMPART- ONTROL PANEL 


MENT is easily accessible 
for tube replacement and 
intensity adjustments. 


— , 


JOYSTICK combines strobe 
photography button with 
the smoothest positioning 
control available. 


POWER SUPPLY features & 
"positive stop'' wattage 
knob to help eliminate er- 
rors and assure correct 


wattage settings. 
DUAL ELEVATION KNOBS 
afford vertical adjustment 
from both sides of the 
camera. 


INSTRUMENT DRAWER 
holds film, camera backs, 
and other accessories. 


PIVOTING JOINT allows 
photographs from all 
angles, and a NEW tilt ca- 
pability is also available. 


TWO TABLE OPTIONS 
meet any desirable config- 
uration with NEW counter- 
balance and motorized 
tables. 


A fundus camera for all occasions. Now your need for a second, non-mydriatic, fundus 
camera is eliminated. The new Kowa RCW Infrared does it all: mydriatic, non-mydriatic, 
and fluorescein fundus photography. And, in addition, you get all the features and 
advantages of the unsurpassed optical system used in the standard RCW, including the 
new 45° wide-angle lens, available 1.4x and 2.0x magnifying lenses affording 30° and 
21° angle fields and built-in Spectrotech fluorescein interference filters. 

Picture the convenience and performance you'll add with the new Kowa Infrared: 
then write or call toll-free today for complete details. 


Kow Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP.. New York. N.Y. 10001 


KC «Kee 


..with the future in Sight 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
€ [ Philadelphia + New York + Boston * Los Angeles + Chicago + Houston + Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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The world of ophthalmic surgery in one remarkable volume: 


The Allas of 
and Related 


here unquestionably is one of the most comprehen- 
Swe beoks on eye surgery in existence: A monu- 
menta: resource and reference work with detailed 
descriptions of surgical procedures, invaluable not 
only tc the resident but to the accomplished micro- 
surgean as well. The book is edited by Frederick H. 
Davidorf and illustrated by Donald A. Keller. The 10 
authors, among whom are William H. Havener and 
Richard H. Keates, are academicians as well as clini- 
cians and are highly recognized in their respective 
subspecialties. Step by step, the edition describes 
cataract, glaucoma, corneal, retinal, vitreous. 
strabismus, lacrimal and lid surgery. Each major sec- 
tien is preceded by a concise review of the relevant 
Surgical anatomy — an essential element frequently 
omittec in today's volumes. 


The Atlas of Eye Surgery and Related Anatomy is 
wnat am atlas should be above all else: Graphic. Its 
pages ‘approximately 300) are replete with perhaps 
scme af the most extraordinary illustrations ever to 
appear in a surgical atlas — over 400 in all. These 
hitherto unpubl shed anatomic drawings which are 
the result of exhaustive histological research, actually 
acvance the state of the art of ophthalmic illustration. 
Unlike ne drawings, they combine line techniques 
with airorushed tonal values. The result is a startling 
new realism which provides fresh insights and per- 
spectives. 


In view of the specialized nature of the contents and 
the exceptional production qualities of the Atlas. a 
very limited number of volumes have been printed. 











Considering these factors, the $88.00 price for this 
9" x 13” case-bound leatherette-cover book is ex- 
tremely modest. 


The Atlas of Eye Surgery and Related Anatomy is 
truly a wark of art and will probably become a stan- 
dard piece in every ophthalmologist's reference and 
resource library. To order YOUR copy now- . . return 
the coupon below. 


Ophthalmology Illustrated 


A Division of Keller Publishing Co. 
PO Box 2566, Columbus, Ohio 43216 


Please send me copies of The Atlas of 
Eye Surgery and Related Anatomy at $88.00 each. 
postpaid (In Ohio add 4% sales tax) 
O My check or money order in the amount of 

$.  .  .jisenclosed. 


O Bill me 
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11th ANNUAL ESTELLE DOHENY EYE 
FOUNDATION CONFERENCE 


. DISEASES and SURGERY 
of the RETINA and VITREOUS 


Sponsored by 
ESTELLE DOHENY EYE FOUNDATION 


A 
eer) a > 


and / i | 
UNIVERSITY OF SOUTHERN CALIFORNIA ESTELLE DOHENY EYE FOUNDATION 
DEPARTMENT OF OPHTHALMOLOGY €D 
September 12, 13 and 14, 1979 


Los Angeles Hilton Hotel—930 Wilshire Boulevard, Los Angeles, 90017 


DIABETIC RETINOPATHY—LASER PHOTOCOAGULATION— RETINAL DETACHMENT SURGERY— MACULAR 
DEGENERATION—RETINAL VASCULAR DISEASE—VITRECTOMY INSTRUMENTATION FOR 
INTRAOCULAR SURGERY—ADVANCES IN VITRECTOMY 


Wednesday: Principles and Techniques of Fluorescein Angiography, Cystoid Macular Edema, Senile Macular 
Degeneration, Treatment of Senile Macular Degeneration, Branch Retinal Vein Occlusion, Central Retinal Vein 
Occlusion, Toxoplasmosis, Diabetic Retinopathy, Treatment of Diabetic Retinopathy. 


Thursday: Vitrectomy Instrumentation, Preoperative Clinical Examination, Ultrasound, Electrophysiology, Basic 
Vitrectomy Techniques, Lensectomy, Diabetic Traction Detachment, Principles of Retinal Detachment Surgery, 
Pseudophakic Retinal Detachment, Management of Giant Retinal Tears, Prophylactic Cryoretinopexy, Massive 
Periretinal Proliferation. 


Friday: Vitrectomy Techniques in Cataract Surgery, Retro-Intraocular Lens Membranes, Vitrectomy in Endophthal- 
mitis, Vitrectomy for Intraocular Foreign Bodies, Double Perforating Injuries, Complications of Vitrectomy, Future 
Advances in Vitreous Surgery. 

Participating Workshops in Fluorescein Angiography, Ultrasound, Electrophysiology, Vitrectomy Instrumentation, 
Perimetry, Laser Photocoagulation, C-P-C, and Pathology. 


The Estelle Doheny Memorial Lecture........ Arnall A. Patz, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture .... Robert Machemer, M.D. 

GUEST FACULTY DOHENY EYE FOUNDATION—UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Thomas M. Aaberg, M.D. Ronald H. Akashi, M.D. Glen E. Jarus, M.D. Arthur E. Oberman, M.D. 
Alan C. Bird, F.R.C.S. Janet C. Blanks, Ph.D. Otto H. Jungschaffer, M.D. | Thomas E. Ogden, M.D., Ph.D. 
Dean Bok, Ph.D. David S. Boyer, M.D. George K. Kambara, M.D. Ralph S. Riffenburgh, M.D. 
Steven T. Charles, M.D. James R. Brinkley, M.D. Sidney H. Mandelbaum, M.D. Stephen J. Ryan, M.D. 

D. Jackson Coleman, M.D. Bernice Z. Brown, M.D. Bill Milam Stephen K. Schaller, M.D. 
Robert Y. Foos, M.D. Stanley Carson, M.D. James B. Miller, M.D. H. John Shammas, M.D. 
H. Mackenzie Freeman, M.D. Edward F. Cherney, M.D. Don Minckler, M.D. Ronald E. Smith, M.D. 
Allan E. Kreiger, M.D. Kenneth R. Diddie, M.D. George E. Morgan, M.D. Alan A. Snyder, M.D. 
Robert Machemer, M.D. Jerry F. Donin, M.D. Hugh L. Morris, M.D. Nino Sorgente, Ph.D. 
Ronald G. Michels, M.D. Steven E. Feldon, M.D. A. Linn Murphree, M.D. James R. Wilson, M.D. 
Arnall A. Patz, M.D. B. John Hodgkinson, M.D. ^ Anthony B. Nesburn, M.D. Warren A. Wilson, M.D. 
Francis C. Hertzog, Jr. M.D. John F. Nursall, M.D. T. Rodman Wood, M.D. 
A. Ray Irvine, M.D. Richard R. Ober, M.D. 


Tuition: $250.00 (includes course abstracts, luncheons, mixers) 
Certified for 22 hours credit, Category |, AMA, CMA M 
CONFERENCE CO-DIRECTORS: Kenneth R. Diddie, M.D., Richard R. Ober, M.D., Stephen J. Ryan, M.D. 


For Application: Conference Office 
Estelle Doheny Eye Foundation 
1355 San Pablo Street 
Los Angeles, CA 90033 
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| BAUSCH S LuM : 
- ..FOR PROFESSIONAL RESULTS 


Your patients place their trust in your * ^ - 
professional competence. You rely on the uz 
capabilities of your instruments to aid you in 
diagnasis and treatment. | 
The BAUSCH & LOMB Keratometer, the Model b 
70 Vertometer, the Greens' Refractor, the | 
Copeland Streak Retinoscope and the i 
AUTO-PLOT Projection Tangent Jd 
Screen are among the products x 
that have established the Bausch & d 
Lomb reputation for unexcelled 
quality and dependability during 
over 80 years of ophthalmic 
instrument manufacturing. 
For detailed product information 
use the coupon below. 
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THE POSTGRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY ANNOUNCES THE 
FIFTEENTH ANNUAL REVIEW COURSE 


“BASIC SUBJECTS IN OPHTHALMOLOGY” 
DECEMBER 3 through 8, 1979 


Uu 
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SUBJECTS 
Y PHYSIOLOGY PHARMACOLOGY OCULAR MOTILITY 
NEURO OPHTHALMOLOGY MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY OF THE EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
, INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 
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Course Director: James C. Newton, M.D. 


Faculty 
Ronald Carr, M.D. Frank B. Hoefle, M.D. 
D. Jackson Coleman, M.D. Thomas Kuhns, M.D. 
Andrew P. Ferry, M.D. Peter J. G. Maris, M.D. 
David S. Friendly, M.D. Robert C. Mickatavage, M.D. 
John S. Hermann, M.D. Richard Ruiz, M.D. 


Whitney G. Sampson, M.D. 
This six-day intensive course is designed as a comprehensive review of the basic subjects in Ophthalmology and should be especially helpful to those 
physicians preparing for the American Board Certification Examinations and those having to fulfill requirements for continuing medical education. This 
course qualifies for 48 credits in Category 1 for the AMA-CME Physicians Recognition Award. 

Tuition: $500.00 (Luncheons and Cocktail Party included) 
For Application and further information, please write 

Jane Stark, Registrar 

Postgraduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 
New York, New York 10003 


dioec THE UNIVERSITY OF 
NI | SOUTHERN CALIFORNIA 
Q SCHOOL OF MEDICINE 
PRESENTS A POSTGRADUATE COURSE 
CLINICAL PROBLEMS IN 


CORNEA AND EXTERNAL DISEASE 


GUEST FACULTY USC FACULTY 
Perry Binder, M.D. Anthony B. Nesburn, M.D. 
Dan B. Jones, M.D. Stephen J. Ryan, M.D. 
Herbert E. Kaufman, M.D. Ronald E. Smith, M.D. 
Walter J. Stark, M.D. 


This course is oriented to the practicing clinician and will include discussions of 
various clinical problems related to the anterior segment. The prognosis and 
natural course, as well as the treatment of external disease and corneal problems, 
will be presented. The differential diagnosis, clinical presentation, and medical 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes, itself when current flows. No-puncture safety feature 


also helps prevent infection. Simple enough to be used by laymen and surgical management of these various entities will be stressed. Topics will 
(for cosmetic purposes only). include inflammatory, infectious and dystrophic diseases of the external eye, lids, 
Thousands of units sold for such varied professional application conjunctiva, and cornea; a review of anterior segment surgical techniques 
ss removal ot jrivatted éyclauthet T0 poemat use: including penetrating keratoplasty and anterior segment vitrectomy procedures; a 

symposium on contact lenses including a discussion of orthokeratology, and a 
Clinically tested (copy on request). summary of keratophakia. The office evaluation and management of external 


disease and corneal problems will be emphasized throughout the course. 


PERMA TWEEZ & ATTACHMENT $22.95 
AUGUST 4 to 11, 1979 


O Invoice after 30 days MAUNA KEA BEACH HOTEL 
O Check enclosed KAMUELA, HAWAII 


30 DAY UNCONDITIONAL MONEY BACK GUARANTEE The USC School of Medicine certifies that this continuing medical educátion 
offering meets the criteria for 28 credit hours in Category 1 of the Physician's 
GENERAL MEDICAL CO., DEPT AO-110 Recognition Award of the American Medical Association and 28 hours of Category 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 l Credit in the California Medical Association's Certification Program, provided it 
e is used and completed as designed. : 
DR. 
For further information regarding this course and travel arrangements, please 
STREET contact: USC School of Medicine, Postgraduate Division, 2025 Zonal Avenue, Los 
ne Angeles, CA 90033. Phone: (213) 226-2051. 
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THE MIOCHO 








Protective Zone 


for protective miosis during cataract surgery 
...in just seconds 


Filmed during surgery 

by Herbert J. Nevyas, M.D. 

at the Scheie Eye Institute, Philadelpbia, PA 
William Nyberg, R.B.P., photographer 


Before : 
Miochol: 


Procedure: 
phacoemulsificatiom 


Preoperative mydiíatics: 
296 cyclopentolate and 1096 phenylephrine q 
10 min beginning 90 minutes before surgery. 


After 
MiochoE 


Within 35 seconds after instillation 
of 0.5 cc Miochol? maximum protective miosis 
was achieved. 





” (acetylcholine 
chloride) 





MIOCHOL* 
(acetyicholine chloride) 
INTRAOCULAR 


See insert tor full prescribing information. 


INDICATIONS: To obtain complete miosis in 
seconds, bv irrigation of the iris after delivery of 
the lens in cataract surgery, as well asin pene- 
trating keratoplasty, iridectomy and other an- 
terior segment surgery where rapid, complete 
miosis may be required. 
CONTRAINDICATIONS: There are presently 
no known contraindications to the use of 
MIOCHOL (acetylcholine chloride) Intra- 
ocular. 


PRECAUTIONS: In the reconstitution of the 
solution, as described under Directians for 
Using Univial, if the center rubber plug seal in 
the univial does not go down or is down, do 
not use the vial. 


If miosis is to be obtained quickly and com- 
pletely with MIOCHOL, obstructicns to 
miosis, such as anterior or posterio. syn- 
echiae, may require surgery prior to aimin- 
istration of MIOCHOL. In cataract surgery, 
use MIOCHOL only after delivery of the lens. 


Aqueous solutions of acetylcholine chloride 
are unstable. Prepare solution immediately 
before use. Discard any solution that has not 
been used. 


ADVERSE REACTIONS: There have been no 
known adverse reactions to MIOCHOL (ace- 
tylcholine chloride) Intraocular. 


WARNING: DO NOT GAS-STERILIZE 

1. Immediately before use remove protective 
cap. 2. Give plunger-stopper a quarter-turn 
and press to force sowent and center rubber 
plug into lower chamoer. 3. Shake gently to 
dissolve solid. 4. Cleanse plunger-stopper 
top with 70% ethanol or other suliable germ- 
icide. 5. Discard univial after use. 


757-10 
&> SMITH, MILLER & PATCH 
Division of Cooper Vision P.R., Inc. 


San German. P.R. 00753 


ONU 


IN CATARACT SURGERY- | 


Protective Miosis in Seconds 
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OBUN SUPE 


The OPTEMP" sterile, disposable 


cautery has the balance and feel of a fine 


surgical instrument. Among its precisely 
cngineercd features is an extra-large 
activating button, casy to , locate and 
depress. 

The fine-gauge tip 
attains the optimum 
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Surgical Products Division 
Alcon Laboratories, Inc. 
Fort Worth, Texas 76101 


017936 B 





temperature for cautcrizing delicate cye 
tissue and allows pinpoint accuracy for 
occlusion of individual capillaries. 

Your Alcon representative can show 
you other features of the OPTEMP 
cautery which make it (be cautery for 
ophthalmic surgery. 





THE GRYO SYSTEM 


that specializes in everything 





For the ophthalmolcgist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds... the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that's at home in any O.R., call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console guides coolant gases (CO; 
or N20) out of the O.R. (via tubing). 


€) Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


© Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


Q Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric. 


MICRO (1MM) PRCBES MACHEMER/BIETTI PROBE 
larger (6mm x 3mm) tip reduces 
time for multiple application 
procedures. 


straight 
cataract catarect 


456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 * (215) 353-4350 


_ Philadelphia + New York * Los Angeles - Chicago * Houston * Atlanta * Cleveland d Kee er 


All products repaired and serviced in Broomall, Penna. 


..With the future in sight 











You're looking through 
Liquifilm Forte the way 


your 


D 


patients do. 


Clearly. 


Liquifiln’ Forte provides 
long-lasting efficacy for 
mild to severe dry eye. 

Liquifilnt Fortes more viscous 
formulation of 396 polyvinyl 
alcohol means a longer retention 
time and greater opportunity for 
therapeutic effectiveness. In fact, 
when comparing viscosity to 
drainage rate, it was found that 
“a 3% polyvinyl alcohol solution 
is the optimum because large 
increases in viscosity result in only 
minor decreases in drainage rate 
beyond this concentration: 
Yet, Liquifilm Forte has 
minimal effect upon visual 
acuity. 

Liquifilnt Fortes new formulation 
lessens the chance of blurriness 


1. Patton, Thomas F. and Robinson, Joseph R. Ocular evaluation of 
polyvinyl alcohol vehicle in rabbits. J Pharm Sci 64(8):1312-16, 1975. 


associated with other viscous 

solutions. 

Plus, these other proven 

benefits of Liquifilm" Forte: 

e Safety— preserved with 
thimerosal, Liquifilnt Forte 
will not disrupt the stability 
of the lipid layer. 

è Comfort— Liquifilm Forte is 
formulated most like human 
tears in surface tension and 
spreadability. 

e Convenience the oval 
squeeze bottle offers easy 
administration. 

Look for the tear that has 

it all. Clearly, it's 





Liquifilm’ Forte. 


Al IERGAN Pharmaceuticals, Inc. 
C D Irvine, CA 92713 
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Recommend the 

BAUSCH &IOMB e 
DISINFECTING UNIT Il Ta, 
(ASEPTRON ") | 


S SORENS* Kj Abe 
(oolymacon v 
CONTACT LENSES. / f in 


“We 77, / 
e Pushbutton simplicity. Because it's easy, you t7, 
can be confident that patients are likely to 
comply with the regimen required to assure dis- 
infection. The disinfection cycie takes about 1 
hour. Chemical methods take a minimum of 4 
hours. 


e Automatic. The unit's indicator light gives pos- 
Itive indication that disinfection is completed. 
With chemical methods, patient judgement is 
involved in timing-of disinfection cycle. 


e Proven effectiveness. You can be confident 

that it will provide optimum disinfection be- 

cause it is designed specifically for SOFLENS* 

Contact Lenses. Made by Bausch & Lomb, the 

world leader in soft contact lenses and care È 
products. 


e Dry thermal convenience. The effectiveness 
of heat without the bother of adding water. 


e Compact portability. Fits nicely in purse, brief- 
case, travel bag. Daily care is as easy on the 
road as it is at home. 


e Patient satisfaction. You're recommending a 
unit designed for long-life reliability. 


e Long-term cost savings for patient compared 
to chemical miethods. 


e Meets electrical codes of Urderwriter's 
Laboratories. 


e The recommended replacement for Bausch & e 
Lomb Disinfecfing Unit | (ASEPTOR* ). 


e One year limited warranty backs up your 
recommendation. 
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1 Durabie outer case made of 
heat-resistant plastic to resist 
chipping or breakage. 


2. Parallel circuits and thermo- 
stats for heating element and indi- 
cator light provide dependable 
and safe operation. 


3 Thermal sefety fuse. 


4 Indicator light tells patients unit = pA waman 
is on and operating normally. NS = 


5 Zinc heat sink, epoxy-coated 
for corrosion resistance, with 
bonded “blanket” heater to as- 
sure thorough lens disinfection. 


6 Splash-proof seal on lens 
compartment. 


7 " Tamper-proof" screws guard 
E against disassembly of unit. 


8 Compact cesign for portability 
and ease of storage. 


Special “tamper-proof” screws | Durability for long life | Quality assurance- 


are used in the final assembly of 
the Disinfecting Unit Il. Guards 
against do-it-yourself repairs. 


LISTED @ 
772€ Q 


PERSONAL HYGIENE 
APPLIANCE 





In tests under a variety of oper- 
ating extremes, Disinfecting Unit 
II (ASEPTRON™) met Under- 





writers' Laboratories' electrical Ever 
The attractive outer case is codes and is UL listed. c HN 
made of a temperature-resistant, i E 
high-impact plastic material that Component parts are inspected DES. 
helps protect against chipping or | before assembly. Units eg T 
ircui breaking and wipes clean with a | tested to assure safety an EM aie 
arate parallel circuits asd Quir 
rmostats control the heater soft cloth. sica ARAN before 
| indicator light. These com- SIRO 


ients compensate for flL.—- | CAUTION: TH 
ting voltages often foun in | tri er 
i volt wall outlets. The irdica- 
light remains "on ' until the 
le is complete. 





A tough epoxy coating on the 
zinc heat sink helps guard 
against corrosion and provides dE Im 
an extra measure of durabilit® to oa ae T c 
protect ageinst accidental . Eon 

When “on,” the indicator light mishandling. T 
shows that Disinfecting Unit II is rab 
operating normally. When the in- ect 
dicator light is "off," the disinfec- 





dlash-proof seal guards : | pm 
inst the possibility of sh- rting. vorn Cyele Is complete. A du 


| ^ "blanket" heater and an BAUSCH & LOMB 3 Vier aaa 
2poxy-coated zinc heat sink dis- SOFLENS DIVISION ~ en 
'ribute heat throughout the lens Rochester,N.Y 14602 | MEME = 
carrying case. | SECTEURS 








For ordering information, con- WEE 
tact: Bausch & Lomb Customer EDEN eR 
Service Department, SOFLENS Eu MEUS 
F | Division, 1400 North Goodman vds deu S M 
pecial thermal fuse asswres Street, Rochester, New York Er EN ANE 
unit will automatically Sut 14602. Call toll free: 800-828- OD i oon ee 
should the thermostat _ 9030 (in New York State: 





function. 


800-462-1720). 
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. A New Care Kit Il Summer Savings 
Volume Purchase Plan. 


Order in dozens for tremendous savings—up to 337596 off during 
deal period, June 4-August 17 


Order Qty Dozens Price 96 Discount 
Less than 1 $29.50 096 

1-2 24.58 162496 
3-5 22.12 2596 

6+ 19.67 331496 


Now is the time to build your inventory of Care Kit II's at special savings. 


Now you can get 1 Disinfecting Unit Il FREE with the 
purchase of 5 Disinfecting Unit Il’s. You save $23 
(1674% off). 


Save on Bausch &Lomb 
Lens Carrying Cases (LENSGARD ). 


1 Lens Carrying Case free with|the purchase of 5—A 162496 savings. k 2 
Research shows that 2 out of 3 soft contact lens wearers : MEN" 
would like to own more than one Lens Carrying Case for 
E convenience. Help meet that need now at a reduced price. 


» 


X 
“es di — 
Rent 


—"— . Ask for our 
“Dry Is Easier" Program. 


Qu “ n Bausch & Lomb has an incentive program offering 
——— attractive gifts for Disinfecting Unit Il's dispensed 
between June 4-September 28, 1979. j 


. Cut the cost of 
communicating. 


Bausch & Lomb's Cooperative 
Communications Program will share the 
costs of communicating with your 
patients. You can take advantage of 
allowances of up to 1096 of your 
purchases of Care Kit II, Disinfecting 
Unit II and Lens Carrying Case 
(LENSGARD"™). It’s a practical method 
for building your practice. 


Many wearers are still using the older Disinfecting 
Unit | (ASEPTOR®) to care for their SOFLENS* 
(polymacon) Contact Lenses. Right now, Bausch & 
Lomb is offering an extra incentive for you to 
introduce your patients to the dry thermal 
convenience of Disinfecting Unit Il (ASEPTRON'V), 
Look for our mailing that will arrive soon with 
complete information about this "Dry Is Easier” 
Program. Now's the time to put it to work for you. 

Ask your sales representative for full details about 
these programs from Bausch & Lomb... The world . 
leader in soft contact lenses. 


BAUSCH & LOMB 


SOFLENS DIVISION 
Rochester,N.Y 14602 SL 4000-1 





WILLS EYE HOSPITAL RETINA SERVICE 


announces a course on 





co-sponsored by Thomas Jefferson University 


This course will emphasize the practical aspects of neuro-ophthalmology. 
It is designed for clinicians in both ophthalmology and neurology. 









GUEST SPEAKERS 


ALAN BIRD, M.D. JOEL S. GLASER, M.D. 
Professor of Clinical Professer of Ophthalmology 
Ophthalmology and Neurosurgery 
Moorfields Eye Hospital Bascom Palmer Eye Institute 
London, England University of Miami 
School ef Medicine 
Miami, F orida 


WILLS EYE FACULTY 
William Annesley, M.D. 



















L K. Sarin, M.D. 
William Benson, M.D. Pater J. Savino, M.D.. 
Jay Federman, M.D. Norman J. Schatz, M.D. 
Richard Goldberg, M.D. 





Jerry A. Shields, M.D. 

John Siegfried, Ph.D. 

William Tasman, M.D. 
and Others 


Richard Lanning, M.D. 
Alfred Lucier, M.D. 
Larry Magargal, M.D. 
















TOPICS 


Indications for the use of new Diagnostic Modalities 
How to Distinguish Between Neurologic and Retinal Disease 
Congenital Abnormalities of Retina and Opt c Nerve 
How to Distinguish Papilledema from Pseudopapilledema and Papillitis 
Trauma to the Optic Nerve and Visual Pathway 
Optic Neuropathies 
Work-up and Management of Amaurosis Fugax and 

Retinal Artery Occlusions 
CNS Syndromes Associated with Resinitis Pignentosa 


Phakomatoses 
Work-up and Management of Headache 


DATE: 
September 
14 and 15, 979 






FEE: 32590 


PLACE: 

Hilton Hotel 

$1CO for Residents ' 34th and Spruce Streets 
(wita letter from Department Chairman) 


Philadelphia, Pa. 19131 
AN «.M.A. 16-HOUR ACCREDITED COURSE FOR CONTINUING MEDICAL EDUCATION IN CATEGORY 1 





Ms. Ginny Suhoskey (215 - 972-6275) Name 
Retira Service Add 
Wille Eye Hospital bs 


——————————————————,—— 


1601 Spring Garden Street 


City 
Philedelphia, Pa. 19130 


State 





Zip 
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Mentor made it happen. 


We've built a bridge between the U.S. and 
the source of the world's finest instruments 
for ophthalmology: Grieshaber of Switzer- 
land. For the first time you can easily get 
not only their traditionally superior sharps, 
but new and unique instruments you 
probably haven't heard about. 

The contact lens corneal cutter, for 
example: It is a totally new way to solve old 
problems. Now you can have simultaneous 
visual and manual control of depth and 
rcundness of cut, in both patient and donor 
eyes—something that has been lacking 
with trephines. 

And the microsurgical oscillating knife: 
You can cut with your eyés and without 
pressure. The resulting improvement in 
precise control is dramatic. 

We'll be glad to demonstrate. All 
Grieshaber instruments are now available in 
tbe U.S. from Mentor, mary of them from 
stock for immediate delivery. Call the 
Mentor Division of Codman, Randolph, 
Mass. 02368: 800-225-0460. 


Nentor 


© 1979 Codman & Shurtleff, Inc. 





Theres an : 
important difference 


between aoe 









(Pilocarpine HCI) 





Spy 
Il isni price. 


| ey 
5 Neu MM 
I|. CARPINE | fi 
MIESTON TIT a 
A CPHTHALMIc SOLUTION | 





More advantages | 
lor vour patients. 


Isopto Carpine has a 25-year history of proven effectiveness in the 
treatment of glaucome. Its abilities to reduce intraocular pressure!, 
to prolong corneal contact time and to lubricate and soothe? have 
been noted repeatedly .n clinical studies. Isopto Carpine is made by 
Alcon, a name synonynous with consistent quality in ophthalmic 
products, and is widely available in eleven strengths from 0.25 to 10%. 
Patients with limited means may obtain Isopto Carpine without cost 
through the Alcon Needy Patient Assistance Program. 





More benefits for you 
and your profession. 


Your prescription for Isopto Carpine helps further 
Alcon's continuing commitment to ophthalmie research 
(over $9 million expended since 1973) . It also enables us 
to provide drug grants, speaker grants, patient infor- 
mation aids and educational materials on glaucoma, to 
support national and local ophthalmology societies, and 
to make free medication available to indigent patients. 





At no more cost 
- than generic pilocarpine. 


Some pharmacevticals may be substantially cheaper when pre- 

scribed generica ly, but surprisingly, not Iscpto Carpine. A recent 

nationwide survey of drugstores and pharmacies? has again 
= demonstrated that on the average, the actua! cost to the patient of 
A r E Isopto Carpine is usually no more (give or take pennies) and 
generic pilocarpine Isopto Carpine often actually less than generic pilocarpine, ml for ml. 


sopto Carpine 


(Pilocarpine HCl 


ALCCN LABORATORIES, INC. 
References: 


1. Haas, J. Sand Merrill, D. L.: Am. J. Ophthal. 54:1, 1962. Fert Worth, Texas 76101 

2. Linn, M. L. and Jones, L. T.: Am. J. Ophthal. 65:1, 1968. 

3. Independent Prescription Audit. Data on file at Alcon Laboratories. 

Description: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hydrochloride 0.2595, 0.5%, 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%. or 
10%. Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose0.5%. Inactive: Boric Acid, Sodium Chloride (prgsent in 0.25%, 
0.596, and *% only), Sodium Citrate, Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 196, 1.596, 295, 3%, 4%, 55%, 6%, 895, and 10%). 
Citric Acid, Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 0.2596 and 0.5%) Purified Water. Contraindications: When constriction 

is undesirable such as in acute iritis and in cases of hypersensitivity to any of the components. Precaution: Avoid overdosage Adverse Reactions: Slight 
ciliary spasm with temporary reduction in visual acuity and headaches. Contact allergy may occur with prolonged use. Sensitivity is infrequently 

observed. Retinal detachment has been reported. Lens opacities may occur with prolonged use. Systemic reactions are rare. Dosage: 2 drops in the eye(s) 
3 to 4 timessdaily. How Supplied: 15m! and 30m! Drop-Tainer® dispensers. 
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You are invited to keep pace with progress in surgery by attending the 


WORLD CONVENTION ON MICROSURGERY 


Organized by the Mount Elizabeth Hospital, Singapore. 
Date: December 2-5, 1979 
Venue: Singapore 


Speakers include: 


Dr Eric J Arnott (UK) Prof T Moore (USA) 

Prof Joaquin Barraquer (Spain) Dr Makoto Nagata (Japan) 
Prof Frank A Billson (Australia) Dr M M Nagy (Egypt) 

Dr Jorn Boberg-Ans (Denmark) Dr Earl Owen (Australia) 

Dr T A Casey (UK) Dr Michael Patkin (Australia) 
Prof lan Constable (Australia) Dr Jordon M Phillips (USA) 
Prof G W Crock (Australia) Dr Dermot Pierse (UK) 

Dr R M Peardon Donaghy (USA) Dr Noel S C Rice (UK) 

Dr Edward D Diethrich (USA) Dr WJ C C Rich (UK) 
Prof J Draeger (Germany) Dr Alan E A Ridgway (UK) 
Dr J E K Galbraith (Australia) Dr M J Roper-Hall (UK) 
Prof Kiyonori Harii (Japan) Dr Alfred Sommer (USA) 

Dr Julius H Jacobson (USA) Dr Arthur D M Steele (UK) 
Dr Arthur S M Lim (Singapore) Dr Keijiro Suruga (Japan) 
Prof Maurice H Luntz (USA) Dr Yasuo Ueba (Japan) 

Dr Mizuo Matsui (Japan) Dr David Vickers (Australia) 
Prof Saiichi Mishima (Japan) Dr Donald E Willard (USA) 


TEACHING WORKSHOP ON MICROSURGERY 


Organized by the Royal Australasian College of Surgeons 
Date: December 5-9, 1979 
Venue: Singapore 


Teaching Course: 


A teaching course will be conducted for surgeons who have never used the operating microscope or 
who are having adjustment difficulties. All students will be under the personal supervision of 
microsurgical teachers. They will learn the different microsurgical techniques and will have the 
opportunity to practise on different types of microscopes. 


For further details please write to: 
The Convention Secretary 
World Convention on Microsurgery 
Mount Elizabeth Hospital 
. Mount Elizabeth 
REPUBLIC OF SINGAPORE 
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e fer your blade-breaker 


cesigned to replace the inconve- 
rience of razor-blade fragments. 


Y1 RUDOLPH BEAVER, INC. 
j 48t TRAPELO ROAD 
B BE MONT, MA 02178 
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ANNOUNCING 


Fifth International Congress 
FOUNDATIONS OF 
RETINAL DISEASE AND THERAPY 
October 4, 5, 6, 1979 


Sponsored by The Department of Ophthalmology, 
University of lowa College of Medicine 
lowa City, lowa 


A Congress of distinguished 
research scientists and clinicians 


— To present current knowledge in anatomy, physiology 


and pathology of the retina and the vitreous 


— As it applies to the diagnosis and therapy of 
choroidal, retinal and vitreal disease 


Watch for future announcements! 


A. C. Bird, M.D. 
London, ENGLAND 


John E. Dowling, Ph.D. 
Cambridge, Massachusetts 


Robert Y. Foos, M.D. 
Los Angeles, California ° 


J. Donald M. Gass, M.D. 
Miami, Florida 


W. Richard Green, M.D. 
Baltimore, Maryland 

Paul Henkind, M.D., Ph.D. 
New York City, New York 


Louis A. Lobes, M.D. 
Pittsburgh, Pennsylvania 


For more information write: 


Robert Machemer, M.D. 
Durham, North Carolina 


Koichi Shimizu, M.D. 
Maebashi, JAPAN 


M. Spitznas, M.D. 
Essen, GERMANY 


Mark 0. M. Tso, M.D. 
Chicago, Illinois 


Richard W. Young, Ph.D. 


Los Angeles, California 


Faculty, Dept. of 
Ophthalmology 

University of lowa 

lowa City, lowa 


Director of Conferences 
lowa Memorial Union 

The University of lowa 
lowa City, lowa 52242 


SHEETS EYE FOUNDATION 
AND TEMPLE UNIVERSITY 
DEPARTMENT OF 
OPHTHALMOLOGY 
PRESENTS 


Intraocular Lens Workshops 
March 22, 23, 24, 1979 Odessa, Texas 
September 6, 7, 8, 1979 Odessa, Texas 
March 13, 14, 15, 1980 Odessa, Texas 


INTRACAPSULAR AND EXTRACAPSULAR TECHNIQUES, 
WITH ALL POPULAR LENS DESIGNS. 


LIVE SURGERY DEMONSTRATIONS, 
MULTIPLE LAB SESSIONS WITH ANIMALS 
AND ARTIFICIAL EYES. 

LAB FACULTY. 


INTERNATIONALLY KNOWN PERMANENT AND 
VISITING FACULTY TO DEMONSTRATE 
INTRACAP OR EXTRACAP TECHNIQUES. 


Permanent Faculty 
John H. Sheets, M.D. 
John Alpar, M.D. 
Richard Binkhorst, M.D. 
William Harris, M.D. 
Charles Key, M.D. 
Guy Knolle, M.D. 
Bobby Maddox, M.D. 
William Snyder, M.D. 
Nalin Tolia, M.D. 
Rachel Sheets 


Visiting Faculty 
Robert Azar, M.D. 
John Beale, M.D. 
Charles Bechert, M.D. 
Craig Bolton, M.D. 
Henry Clayman, M.D. 
Henry Hirschman, M.D. 
Richard Koplin, M.D. 
Jerry Maida, M.D. 
Steve Shearing, M.D. 
William Simcoe, M.D. 
Robert Sinskey, M.D. 
Jerry Tennant, M.D. 
James Wise, M.D. 


Category | CME Credit 
Fee: $875.00, Limited Enrollment 


(Philadelphia Course October, 1979. Fee and date to be 
announced) 


For information and registration contact Barbara Burge, 
Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
Phone: Area Code 915 367-7241. 
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Actual Size 


Designed by: | 
Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 






MACHEMER 
AUTOCLAVABLE 
INFUSION 
CONTACT LENS 


The lens was designed to be used with the 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations. 


Attaches directly to infusion supply; 
syringe; or Clinitex infusion manifold, 
| which provides controlled infusion 
4 flow, drip or steady stream. 


Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hose: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Autoclavable Scratch Resistant Quartz Lens 


CLINITEX division of Varian ACH 
183 Newbury St. 
Danvers, MA 01923 
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Address 
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( PLEASE SEND MORE INFORMATION. 


If you're looking 
for a new practice 
opportunity. . . 


look here 


American Medical Association 


Physicians 
Plocement 
Service 


wikis arr 
Opportunity 77 
Placement — ^ 
Register 






This new AMA Opportunity Place- 
ment Register contains a description 
of over 4,000 available practice oppor- 
tunities. Each listing is a brief coded 
summary covering location, type of 
practice, area of specialization, and 
other data. Included are two indexes 
to assist you in quickly finding the 
most suitable opportunity. 


Fast turnaround -- The Register is 
mailed within 24 hours of receipt of 
your request. After receiving your 
selections of the practice oppor- 
tunities on which you want further in- 
formation, full-page computer print- 
outs on each selection are sent 
within 10 days. 


Order your Register now -- Published 
quarterly by the AMA Physicians’ 
Placement Service, this Register is 
the only comprehensive national 
listing of new practice opportunities. 


AMA Physicians’ Placement Service 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 


YES, | am interested in a new practice 
opportunity. Send me the new AMA 
OPPORTUNITY PLACEMENT REG- 
ISTER, along with the registration 
form. 


Name 


Address 








City/State/Zip 





fe Since amy diagnosis or proce- 
FP dure involving the human eye is 
"^ Sọ critical, absolute precision is 
the only acceptab e measure. 

That's why in addition to man- 
ufacturing precision, you'll find 
the finest quality illumination at 
the heart of every Welch Allyn 
instrument. 

The 3.5v Halogen ophthalmo- 
scopes offer three times the light 
intensity of conventional incan- 
descent illumination, double the 
usable lam» life, nearly constant 
light intersity throughout the 
lamp's life span and, most impor- 
tant of all, the hizhest color tem- 
perature o^ any diagnostic light 
available znywhere. The higher 
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#41100 Transillum inator 
$41102 cobalt blue filter. 


the color temperature, the truer 
the tissue color you'll see for 
faster, more precise diagnoses. 
The same principles bold true 
for our Halogen retinescopes. 
Halogen illumination means 
brighter, sharper streaks and 
spots, while the precision mirror 





= Forprecise didgnosis: 
Veich Allyn 

oscopes and retinoscopes 

ith 3.5 v. Halogen illumination. 


system eliminates annoying 


shadows and unwanted reflec- 
tions. Refraction is precise and 
convenient. 

Your work is so critical that it 
demands the ultimate in preci- 
sion and accuracy. 

That means Welch Allyn Halo- 


gen illumination and instrumen- - 


tation. 


WELCH 
.| ALLYN 


Lighting the way since 1915 
Welch Allyn, Inc. 


Skaneateles Falls, New York 13153 i 
Orde todav from vour Authorized Welch Allvn Denier _ 
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The diagnostic center 
that follows your rounds... 


Rack For 
Patient Charts 


Tonometer 


Medication Tray 
and Storage 


Slit Lamp 


Direct 
Ophthalmoscope 


Transilluminator 


Indirect 
Ophthalmoscope 


Accessory Drawer 





then locks up. 


Have you ever been on rounds and needed an instru- 
ment that wasn't at your fingertips? Or been forced 
to postpone seeing a bedridden patient, because 
you didn't have the proper equipment immediately 
available? 


No longer. 


Now you have the Baylor Cart, an examination room on 
wheels, that carries whatever you need—wherever you 
need it. And locks securely when you re done. 





The Baylor holds all of the instrumentation the 
ophthalmologist needs for his examinations, in the 
emergency room—or at bedside. Many hospitals will 
find that the Baylor Cart replaces an ophthalmic ex- 
amining room. 


As a special feature, all the instruments are automati- 
cally activated as they are lifted for use, and all instru- 
ments are rheostat controlled. 


Convenience, Completeness and Security—The Baylor 
Cart. Call toll-free, or write for more information today. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia * New York * Boston + Los Angeles * Chicago * Houston * Atlanta * Cleveland 
e. Call toll free: 800-523-5620 (in PA call 215-353-4350) - Allproducts serviced in Broomall, P^ C ¢ C r 


..with the future in sight 
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Heres moving news 
trom MURO! 


Muro Cphthalmics is moving ahead! 











D 
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Our new manufacturing facilities 


are ready... proof of our commitment Sal ple Muro Pharmacal 


to provide you with the most consis- Sp 6 A 
, . 890 East Street 
tent, high-quality ophthalmic prepara- edi les Tewksbury, 
tions available. Strictly controlled Wiass. fuga 
sterile rooms ensure you that all fed- 
eral regulations are met. 








Name 
And every one of our products is E 
backed by Muro's 23 years of experi- 
ence exclusively in ophthalmics. qa eee) f 
All of this means that you can depend Ar you familiar with Muro Pharmacal Labs? z E 
. . Ma es Oo 
on the quality and reliability of Muro 
Ophthalmics. Ary of its products? a a 
es O 
r$ x = ^ lisi ù " g 
We're anxious to tell vou more. Plus Hive a representative call x 


send you samples of our fine products 
Please take a few moments now to fill 


1 Sample Requests: 
out this coupon. 


[ _ Muro #128 Sodium [_] Murocoll #2 Phenyl- 


Chloride Ophthalmic ephrine Hydrochloride 
ME Ointment 10%, Scopolamine 
L ©) [ _Murocel 1% (formerly Hydrobronfide 0.3% 
hi: Murocoll #35 Methylcellulose [C] Duolube (formerly Muro 
Ë i 1% Solution) #104 Petrolatum Ointment) 


OPHTHALMICS [ Muro 128 Solution 


(formerly #4 Sodium [ ] Gonio-GEL 
Muro Pharmacal Laboratories, Inc., 890 East St., Tewksbury, Mass. 01876 Chloride 595 Solution) 
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Come ine the- 
wo ultrasonic . 
in one 


Achieve fast,sure 








accurate axial length 


Sonometrics offers this combined use of the Digital Biometric Ruler DBR-300, and 

the hand-held contact scanner Ocuscan-400 at a considerably less cost than the two 
systems separately. Discover the advantages of combining these two clinically proven i 

instruments for ophthalmic diagnosis and 

management. The immediate real-time, gray 


Contact B-scan through the closed lid demonstrating 
anterior vitreous hemorrhage and posterior 
fibroproliferative membrane. 





benefitsof — 


O —1 
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instruments 


system. 


diagnoses and 
measurements. 





-_ 


scale B-scan allows diagnosis of ocular and orbital abnormalities such as 
vitreous hemorrhage, retinal detachment and tumors. Photographic 
documentation ‘s simple and instant. All procedures are perforr ed with 
the patieat comfortably seated. Repeatable accuracy assures optimum 
precision in ocular measurement and IOL selection. 


Ocuscan oscilloscope presentation show- 
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Pneumococcus 





Haemophilus influenzae 
Low resistance to 


7.5 ml solution 


(chloramphenicol) 37.2242 aiment. 


These five frequently occurring purae usually demonstrate low 
resistance to the potent action of Chloroptic? And they are not the only 
ones. Chloroptic overcomes a broad spectrum of chloramphenicol- 
susceptible organisms with potent anti-infective action. It is the broadest 
available topical ocular antimicrobial! 

And Chloroptic works quickly. There’s usually some improvement 
within 24 hours. If Chloroptic doesn't improve the condition in three 
days, we suggest you consider alternate therapy. 

Chloroptic has a unique clinical record of safety: no reports of 
serious side effects after the use of millions of bottles and tubes. It rarely 
sensitizes, too. 

- In addition, Chloroptic has a fine stability record. It remains stable 
at room temperature for 12 months. 

Potency, fast action, safety and stability. With Chloroptic, susceptible 
microbes don't have a chance. | | 
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Staph aureus 


CHLOROPTIC® (chloramphenicol 0.5%) ster- 
ile ophthalmic solution CONTAINS: chloram- 
phenicol 0.5% (5 mg/ml) with chlorobutanol 
(chloral deriv. as a preservative) 0.5%. CHLOR- 
OPTIC* S.O.P.* (chloramphenicol) 1.0% sterile 
ophthalmic ointment CONTAINS: Chloramphen- 
icol 1.0% (10 mg/gm) with chlorobutanol (chloral 
deriv. as a preservative) 0.5%. INDICATIONS: 
For the treatment of superficial ocular infections 
involving the conjunctiva and/or cornea caused 
i chloramphenicol-susceptible organisms. CON- 

ICATIONS: Contraindicated in patients 
who are hypersensitive to chloramphenicol or 
any of the components. WARNINGS: As with 
other antibiotics, prolonged use may result in 
overgrowth of nonsusceptible organisms, p os 
cially fungi. If superinfection occurs, or if clin- 
ical improvement is not noted within a reasonable 
period, discontinue use and institute appropriate 
therapy. Sensitivity reactions such as burning 


or stinging, itching, angioneurotic edema, urti- . 


caria, vesicular and maculopapular dermatitis may 
also occur in some patients. Ophthalmic oint- 
ments may retard corneal healing. Possibility of 
occurrence of blood dvscrasias from prolonged 
administration must be considered. Systemic 
chloramphenicol has been known to produce 
bone marrow hypoplasia, depression of eryth- 
ropoiesis and aplastic anemia and visual disturb- 
ances. One case of bone marrow hypoplasia has 
been reported after prolonged (23 months) usé 
of an ophthalmic solution. 

REFERENCE: ‘Antibacterial Agents. Mono- 
raph I. Office Seminars in Ophthalmology? 
rving H. Leopold, ed. Allergan Pharmaceuti- 

cals, 1976, p. 5. 
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Clinical Sciences 


Determinants of Graft Clarity in 


Penetrating Keratoplasty 


Richard L. Abbott, MD, Richard K. Forster, MD 


€ A totai ci 240 consecutive penetrating 
keratoplasties with a minimum six 
months’ follow-up were examined to 
determine t»e influence of preoperative 
prognosis. eonor age, death-enucleation 
time, death-surgery time, and surgical 
experience 3n graft clarity. Graft results, 
classified as clear, nebulous, or edema- 
tous, were compared within two prognos- 
tic categories in apnakic, combined, and 
phakic kera-oplasty groups. Preoperative 
prognostic 3roups and surgical experi- 
ence appea ed to be most important in 
affecting graft clarity, whereas the donor 
age, death-enuclea'ion time, and death- 
surgery time seemed to have little effect. 
almo: 97:1071-1075, 1979) 





he improvement of visual acuity 

after penetrating keratoplasty de- 
pends mamly on graft clarity and 
normal retinal function. In previous 
reports, Ferster' and West and asso- 
ciates examined the incidence of 
cystoid macular edema after penetrat- 
ing keratoplasty and emphasized the 
adverse efect cf maculopathy on 
visual funcion in the presence of clear 
grafts. Akhough an earlier study’ 
indicated .hat there was no notable 
difference in graft clarity due to 
donor age, most corneal surgeons still 
prefer yoang donor eyes that are 
enucleated within six hours of death 
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and transplanted prior to 24 hours 
post mortem. 

This study not only reexanined the 
effect of donor age on graft clarity, 
but also compared the effects 
of increased death-enuclea-ion and 
death-surgery times on successful 
keratoplasty. To compare ttese vari- 
ables related to the doner tissue, 
patients were divided into mrognostic 
groups, based on their preoperative 
diagnosis, and compared with each 
other within these groups. Im addition, 
those grafts that were performed 
during the first half of the study were 
compared with those that were done 
in the second half in an attempt to 
evaluate the temporal influence of the 
surgeon's technical and clin cal expe- 
rience on graft clarity. 

This report analyzes and discusses 
each of these variables to cetermine 
their relative importance in-ontribut- 
ing to clear penetrating kerato- 
plasties. 


MATERIALS AND METHODS 


A total of 283 keratoplasties were 
performed during an $88-momth period 
(July 1970 to October 1977) bx one of us 
(R.K.F.) Of the 283 cases, 240 were included 
in the study. In all cases, f-esh donor 
material was refrigerated at 4 °C in a 
moist chamber, adequate doncr informa- 
tion was available, and each traasplant had 
a minimum of six months’ follow-up. If a 
patient received more than on» penetrat- 
ing keratoplasty in the same eye, these 
were recorded as separate cases. Patients 
who required regrafts prior to the required 
six months' follow-up time were also 
included in the study. 

Selection of donor material 1ad limited 
regard to donor age or death—=nucleation 
and death-surgery times. All denor materi- 


al was examined preaperatively and either 
accepted or rejected for use based primari- 
ly on its slit-lamp biomicroscopic appear- 
ance. 

Surgery was performed with the use of a 
routine retrobulbar block with the patient 
under local sedation anesthesia. General 
anesthesia was used only for young 
patients or for unusually anxious older 
patients. The comeal button was removed 
with a trephine and scissors until January 
1975 and subsequently with an endothelial 
punch; it was secured in place with a 
continuous 10-0 nylon suture that incorpo- 
rated 12 cornea! bites combined with 12 
interrupted 9-0 silk (early cases) or 10-0 
nylon sutures. All penetrating keratoplas- 
ties combined with cataract extraction 
made use of a supportive ring and 
a-chymotrypsin. In aphakic keratoplasties 
that required am anterior vitrectomy, ei- 
ther cellulose sponges or the vitreous infu- 
sion-suction cutter was employed. 

Initial postoperative management in- 
cluded the routine tepical use of 1% predni- 
solone acetate drops, antibiotic ointment, 
and cycloplegic dreps. All cases were 
followed weekly during the immediate 
postoperative period and then at decreas- 
ing intervals during the next six months. 
In general, interrupted sutures were 
removed six to ten weeks postoperatively, 
and the continueus suture was removed at 
one year or longer. Patients were followed 
up at six-month intervals after the final 
sutures were removed. Intraocular pres- 
sure was carefully monitored at each post- 
operative visit with the use of either the 
MacKay-Marg electronic tonometer or the 
applanation pneumatonograph. 

The reported graft status was based on 
the most recent ocular examination and 
was classified as clear, nebulous, or edema- 
tous. Those eyes that were classified in the 
nebulous group included grafts manifest- 
ing subepithelial opacities, Wild stromal 
haze, or peripheral edema. A homograft 
reaction was defined as the sudden appear- 
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ance of edema in a previously clear graft, 
usually greater’ in the donor than the 
surrounding recipient with normal or only 
slightly elevated IOP. This frequently was 
associated with iritis and keratic precipi- 
tates or “rejection lines" and usually 
demonstrated some clearing with topical 
1% prednisolone, subconjunctival triamci- 
nolone diacetate, and in selected cases 
systemic prednisone. In examining the 


` data collected in this series, we divided the 


grafts into three basic groups: aphakic 
keratoplasty, combined keratoplasty with 
cataract extraction, and phakic keratoplas- 
ty. Within each of these three groups, two 
prognostic categories (favorable and less 
favorable) were established based on the 
preoperative diagnosis. (Table 1). There- 
fore, we attempted to determine the rela- 
tive effects of the following variables on 
graft clarity: (1) prognostic group, (2) 
donor age, (3) death-enucleation time, (4) 
death-surgery time, and (5) surgical and 
clinical experience. Paired data were 
statistically analyzed with either the x’ 
test or Fisher exact test. 


RESULTS 


In our series of 240 penetrating 
keratoplasties, 49% (118) were in the 
aphakie group, 26% (63) were in the 
combined keratoplasty group, and 25% 
(59) were in the phakie group (Table 
2) The mean recipient age was 
approximately 20 years younger in the 





















Aphakic Keratoplasty Group 
Favorable prognostic category 
Aphakic bullous keratopathy 
Less favorable prognostic category 
Regrafts 






Favorable prognostic category 
Fuchs' and other dystrophies 
Interstitial keratitis 


Less favorable prognostic category 
Regrafts 






Phakic Keratoplasty Group 
Favorable prognostic category 
Keratoconus 
Fuchs' and other dystrophies 
Less favorable prognostic category 
Herpes simplex kerdtitis 









Total 
Cases 


Group (N = 240) 


*Mean. 
TIncreased intraocular pressure. 


1072 





Table 1.—Prognostic Categories 


Vascularized corneas secondary to trauma or inflammation 
Combined Keratoplasty With Cataract Extraction Group 


Central leukomas with normal anterior chambers 


Vascularized corneas secondary to trauma or inflammation 


Other vascularized corneas secondary to trauma or inflammation 


Age, yr* 
—————— 


Recipient 96 961 
49 48 6 17 60 12 24 
63 48 6 Tf 69 13 24 
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phakic group than in the other two 
groups. The mean donor age (48 
years), death-enucleation time (six 
hours), and death-surgery time (17 
hours) were essentially the same for 
all three groups. Clear corneal trans- 
plants were achieved in 64% of the 
aphakic keratoplasty group, in 84% of 
the combined group, and in 60% of the 
phakic group. The average follow-up 
for all three groups was 24 months 
(range, six to 72 months); 34 kerato- 
plasties were followed up for less than 
one year, and 206 (86%) were followed 
up for one year or more. 

The overall incidence of homograft 
reaction in this series was 11% (26 
cases), with the differences between 
each of the three groups statistically 
insignificant (P > .01). Eight of the 26 
cases (31%) were successfully treated 
and resulted in a clear graft. The 
average time of onset for the homo- 
graft reaction was eight months. 
Chronic, significant elevated IOP af- 
ter penetrating keratoplasty had a 
mean incidence of 18%. Sixteen eyes 
(7%) required repeated keratoplasty; 
12 (10%) in the aphakic group, three 
(5%) in the combined group, and one 
(2%) in the phakic group. Three of 16 
regrafts were performed in the same 
patient. 


Table 2.—Factors C 


ontributing to Graft Clarity 
T 


Time, hr* 


Death- 
Enucleation 


Death- 


Donor Surgery 


13 
63 8 
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Clear 
Grafts, 96 


The three main groups were then 
divided into two prognostic categories 
that compared the percentages of 
clear, nebulous, and edematous 
grafts. 


Aphakic Penetrating Keratoplasty 


This group comprised 118 cases: 87 
in the favorable prognostic category 
and 31 in the less favorable prognostic 
category. In the first category, 72% 
achieved a clear graft compared with 
42% in the less favorable category. 
The percent of edematous grafts in 
both categories was similar, therefore 
reflecting a higher incidence of nebu- 
lous grafts in the less favorable cate- 
gory. 


| Combined Penetrating Keratoplasty 


This group of 63 grafts included 46 
cases in the favorable prognostic cate- 
gory and 17 cases in the less favorable 
category. Clear grafts were attained 
in 89% of the first category and 71% of 
the second category. As in the aphakie 
keratoplasty group, the percentage of 
edematous grafts was nearly identi- 
cal, whereas nebulous grafts showed a 
higher percentage in the less favor- 
able prognostic category. 


Phakic Penetrating Keratoplasty 


A total of 59 cases were included in 
this group: 25 in the favorable prog- 
nostie eategory and 34 in the less 
favorable prognostic category. Clear 
grafts were achieved in 72% of the 
first category and in 50% of the less 
favorable eategory. Unlike the pre- 
vious two groups, the percentage of 
edematous grafts in the less favorable 
prognostic category was significantly 
higher (P < .01) than that in the 
favorable prognostic category. 


Donor Age and Graft Clarity 


To evaluate the importance of donor 
age, the cases were further subdivided 
into three donor age groups: less than 
50 years of age, 50 to 64 years of age, 
and more than 65 years. Comparisop 
of graft clarity was then made within 
each of the three main groups, exam- 


Allograft IOP, 
Reaction, 


Follow-up, 
mo* 








study 


» 


ining favorable and less favorable 
prognostic categories within specific 
donor ages (Table 3). 

In all three keratoplasty groups, 
there was no statistically significant 
difference in graft clarity related to 
donor age (P > .01). The phakic group, 
however, did show a trend toward 
decreasing graft clarity with increas- 
ing donor age. 


Death-Enucleation Time and 
Graft Clarity 


In this section, cases were subdi- 
vided into three groups: those eyes 
enucleated less than four hours after 
death, eyes removed five to ten hours 
post mortem, and eyes enucleated 
later than ten hours after death. As in 
the previous section, comparisons of 
graft clarity were then made within 
each of the three main groups, exam- 
ining favorable and less favorable 
prognostic categories under specific 
death-enucleation times (Table 4). 

Results showed no statistically sig- 
nificant difference in graft clarity 
related to variations in death-enuclea- 
tion time (P > .01). The phakic kera- 
toplasty greup, however, showed a 
trend toward decreasing graft clarity 
with increasing death-enucleation 
time. 


Death-Surgery Time and Graft Clarity 


To evaluate the effect on graft clar- 
ity of a prolonged death-surgery time, 
cases were subdivided into three 
groups: death-surgery time less than 
12 hours, death-surgery time 13 to 24 
hours, and those eyes with a death- 
surgery time greater than 24 hours. 
Comparisons of graft clarity were 
then examined as in the previous two 
sections (Table 5). 

Results showed no statistically sig- 
nificant difference in graft clarity 
dependent en variations in death- 
surgery time (P > .01). The phakic 
keratoplasty group appeared to be 
more sensitive to a prolonged death- 
surgery time, showing a decrease in 
graft clarity with increasing postmor- 
tem time. 


Surgical Experience and 
Graft Clarity 


Comparison of graft clarity during 
the first and second 44 months of the 
Study and between the first and 
second-120 censecutive cases provided 
a method to evaluate the effects of 
clinical and surgical experience (Table 
6). In examining the series on a 
temporal basis, twice as many kerato- 
plasties were performed during the 
second 44 months than during the 
first 44 months. Graft clarity im- 
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proved significantly—73% in the sec- 
ond half compared with 58% P < .01) 
during the first half of the series. This 
statistic requires further discussion, 
however, since many other variables 
were present. 


COMMENT 


In this study, 240 consecut ve kera- 
toplasties were performed Iw one of 
us (R.K.F.) during 88 months, with a 
minimum follow-up of six months and 
average follow-up of two wears. An 
attempt was made to examine five 
factors that may affect graft clarity 
within favorable and less favorable 
prognostic categories, whick are di- 
vided into aphakic, combired, and 
phakic groups. Three of thes» factors 
related specifically to the demor ma- 
terial (donor age, death-ermcleation 
time, and death-surgery time), one 
examined the preoperative prognostic 
groupings, and one looked at the 
effects of clinical and surgical experi- 
ence. 

It is evident from Table 2 that eyes 
undergoing combined penetrating 
keratoplasty have a significantly bet- 
ter chance of maintaining a clear 
transplant at two years than either 
the aphakic or phakic kerateplasties. 
In our series, an intact anterior 





Table 3 


Total 





Donor age, <50 yr 


Total 
ases 









D-E time, <4 hr 


—Donor Age and 
Aphakic Grafts 
Aaaa 


Cases Clear, % Cases 


Favorable prognosis 27 19 89 10 90 

Less favorable prognosis 15 10 60 14 43 
Donor age, 50-64 yr 

Favorable prognosis 39 17 88 10 60 

Less favorable prognosis 11 4 75 15 53 
Donor age, >65 yr 

Favorable prognosis 21 10 100 5 60 

Less favorable prognosis 5 40 3 100 5 60 


Aphakic Grafts 


Table 4.—Deatt-Enucleation Time and Graft’ Clarity* 
delati ec 47 


Clear, 9; Cases 


Favorable prognosis 35 17 Qa 10 80 

Less favorable prognosis 15 10 70 11 55 
D-E time, 5-10 hr 

Favorable prognosis 39 23 87 10 80 

Less favorable prognosis 13 6 66 16 38 
D-E time, —10 hr 

Favorable prognosis 12 83 3 34 

Less favorable prognosis 2 50 0 0 5 60 


hyaloid membrane was present in 89% 
of the combined  keratoplasties, 
whereas an anterior vitrectomy was 
performed in 88% of the aphakic 
grafts. Recently, we completed a 


study with the use of specular micros-. 


copy to prospectively examine pa- 
tients who underwent penetrating 


keratoplasty. Although our study Was . 


small, we found a notable reduction in 
the endothelial cell population in those 
aphakic eyes that underwent an ante- 
rior vitrectomy at the time of kerato- 
plasty (26% cell loss) as compared with 
those eyes that maintained an intact 
hyaloid face (10% cell loss). Whether 
this is a partial explanation why the 
combined keratoplasty group did so 
well is speculative and will require 
further studies to confirm this obser- 
vation. 

Increased endothelial cell loss dur- 
ing phakic keratoplasty may partially 
explain why only 60% of these grafts 
were clear at two years. Bourne and 
O'Fallon* have shown with specular 
microscopy a 37% cell loss after phakic 
keratoplasty, compared with a 12% cell 
loss in aphakic grafts. 

In further analyzing the percentage 
of clear grafts in the three groups, we 
examined the effects of each of the 
five variables on graft clarity. Proba- 









Graft Clarity 





Combined Grafts 
———————— 
Total 


Phakic Grafts 
=~ 

Total Clear, 
Clear,% Cases % 
















Combined Grafts 
ree. 
Total 


Phakic Grafts 
———— — 
Total 
Clear,% Cases 





Clear, 
% 



















*Death-enucleation (D-E) information missing on seven donor eyes. 
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bly the most important factor that 
affects graft clarity is the preopera- 
tive prognostic category. In the 
aphakic group, those eyes with a 
favorable, prognosis had 72% clear 
grafts compared with 42% in the less 
favorable prognostic category. Like- 
wise, in the combined and phakic 


. . groups, the favorable categories had a 


greater percentage of clear grafts 
than those in the less favorable cate- 
gories. In both the aphakie and 
combined groups, hewever, the per- 
centage of nebulous grafts is greater 
in the less favorable category than 
those in the favorable prognostic cate- 
gory, and the actual percentage of 
edematous grafts is essentially equal 
in both prognostic categories. This 
increased percentage of nebulous 
grafts in the less favorable prognostic 
categories may relate partially to poor 
tear surfacing of the cornea, second- 
ary scarring and lid disease, and a 
vascularized recipient bed. 

Although the incidence of homo- 
graft reactions is 11% for our entire 
series (Table 2) and is similar in the 
three main groups, graft reactions are 
more frequent within the less favor- 
able prognostic categories of aphakic 
and phakic keratoplasties. Within the 





Total 
Cases 












D-S time, —12 hr 


Table 5.—Death-Surgery Time and Graft Clarity* 


Aphakic Grafts 





Clear, % Cases 


aphakic group, the less favorable 
prognostic category had a 20% inci- 
dence of homograft reactions com- 
pared with a 10% incidence in the 
favorable prognostic category. Like- 
wise, in the phakic group, the inci- 
dence of graft reactions in the less 
favorable prognostic category was 
15% compared with no graft reactions 
in the favorable category, which 
represents a relatively small popula- 
tion of 25 keratoplasties, including 
keratoconus (12 cases) and Fuchs’ and 
other corneal dystrophies (13 cases). 
There was no such difference noted in 
the combined keratoplasty group. 

Chronic elevated IOP after pene- 
trating keratoplasty for the entire 
series of cases was 13% (Table 2). No 
difference weas noted between 
groups. 

Although regrafts have recently 
been reported in one series to be a 
leading indication for keratoplasty,’ 
we did not find this to be true in our 
series. Repeated keratoplasties were 
performed in only 7% of the cases and 
were included in the less favorable 
prognostic category. The remaining 
failed grafts in the series did not 
undergo further operation for reasons 
thought to be in the best interest of 


Combined Grafts 


——— A, 


Total 


Phakic Grafts 


——— 
Total Clear, 
Clear, % Cases 96 












Favorable prognosis 27 56 15 87 5 100 

Less favorable prognosis z 43 5 40 13 62 
D-S time, 13-24 hr 

Favorable prognosis 40 78 24 92 13 70 

Less favorable prognosis 20 50 8 88 15 47 
D-S time, >24 hr 

Favorable prognosis 17 82 4 75 7 57 

Less favorable prognosis 3 0 4 75 6 33 


*Death-surgery (D-S) information missing on seven donor eyes (different eyes from death- 
enucleation section). 


Time, hr* 


-—_ Or 


Death- Death- 
Enucleation Surgery 


Age, yr* 


Recipient Donor 


Months of study 


July 1970-February 
1974 (44 mo) 


March 1974-October 
1977 (44 mo) 


Consecutive cases 
Cases 1-120 


Cases 121-240 


*Mean. 
TElevated intraocular pressure. 
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Clear 
Grafts, % 





the patient. 

The influence of donor age on graft 
clarity was studied previously by 
Forster and Fine* graft clarity 
showed no difference due to donor 
age. Using the three main groups, 
each with two prognostic categories, 
we reexamined the effects of increas- 
ing donor age on graft clarity and also 
found no statistically significant ef- 
fect (P > .01) on the status of the 
graft (Table 3). We then examined, in 
a similar fashion, two more variables 
related to the donor tissue: death- 
enucleation time and death-surgery 
time (Tables 4 and 5). Looking at 
death-enucleation time, we found no 
statistically significant difference 
(P>.01) in graft clarity between 
those eyes that received donor tissue 
enucleated under four hours postmor- 
tem compared with those eyes that 
received tissue removed more than 
ten hours postmortem. Similarly, we 
found no statistically significant dif- 
ference (P>.01) in graft clarity 
between those eyes that were oper- 
ated on with donor tissue under 12 
hours post mortem compared with 
those eyes that were operated on with 
donor tissue greater than 24 hours 
post mortem. In this last group, the 
mean death-surgery time was 28 
hours, with the longest time being 39 
hours. In the three parameters relat- 
ing to the donor tissue, the phakic 
keratoplasty group showed a decrease, 
although not statistically significant 
(P< .01), in percentage of clear 
grafts with increasing donor age, 
death-enucleation time, and death- 
surgery time. 

Finally, we examined the somewhat 
intangible effects of surgical experi- 
ence, improved techniques, and clini- 
cal expertise on graft clarity by divid- 
ing the 240 cases both temporally and 
numerically (Table 6). In both in- 
stances, the results were similar; the 
second half of the series did signifi- 
cantly better (P < .01) than the first 


Allograft IOP, Follow-up, 
Reaction, % 961 mo* 
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half. If we bok at graft clarity of the 
three groups (aphakie, combined, and 
phakic) witiin the first and second 
half of the entire series, both the 
combined =nd phakic keratoplasty 
groups are basically the same. It is 
within the aphakie group that the 
major diffe-ence in graft clarity is 
seen: 38% graft clarity in the first half 
and 7275 graft clarity in the second 
half. What cid we do differently in the 
second half of the series to improve 
the results 5f our aphakic group so 
drastically? ?robably the most notable 
factor invokes the majority of the 
patients whe fall in the less favorable 
preoperative prognostic category in 
the earlier part of the series. In addi- 
tion, the lacer use of the MacKay- 
Marg tonometer and the applanation 
pneumatonczraph to more accurately 
monitor IOF in eyes with edematous 
corneas allGwed more careful selec- 
tion of patients for keratoplasty by 
controlling «levated intraocular pres- 
sure prior tc surgery. During surgery, 
the use of all 10-0 nylon sutures in 
place of 9-0 -ilk sutures and the use of 
the vitreous anfusion-suction cutter to 
perform mo e complete and less trau- 
matic anteror vitreous surgery has 
possibly adeed to the improved suc- 
cess rate in the second-half group. The 
use of the endothelial punch since 
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January 1975, with perhaps improved 
quality for peripheral donor epithelial 
cells, may also have improves results. 
Finally, the difference in the length of 
follow-up time between the first (34 
months) and second half (19 months) 
of the series may partially account for 
the higher percentage of clear aphakic 
grafts that were seen at a shorter 
postoperative period than those that 
were seen 15 months later. 


CONCLUSIONS 


In summary, we examired five 
factors that may affect graf: clarity 
in a series of 240 consecutive penetrat- 
ing keratoplasties that were per- 
formed during an 88-month time peri- 
od. We found the following: 

l. The everall percentage of clear 
grafts was 69% at a mean 24-month 
follow-up time. 

2. Combined penetrating kerato- 
plasty with cataract extraction 
achieved the highest percemtage of 
clear grafts (84%), while aphatic (64%) 
and phakie (60%) keratoplast»es were 
significantly lower (P — .01). 

3. Our everall incidence e^ homo- 
graft reactions was 11%, and chronic 
elevated IOP was 13%. 

4. Sixteen of 240 (7%) eyes under- 
went repeated keratoplasty and were 
included in the less favorable prognos- 


Determinants in Keratoplasty—Abbott & Forster 


PTT EST —E 
. 
tic category. e 
5. The preoperative prognostic 


group seemed to be the most impor- 
tant factor in determining the 
chances for a clear graft at a two-year 
follow-up time. 

6. Donor age, death-enucleation 
time, and death-surgery time did not 


significantly (P >.01) affect graft. - 


clarity, but in the phakic group, 
increased age and time did show a 
trend toward decreased graft clarity. 

7. Clinical and surgical experience 
and improved techniques appeared to 
improve the chances for graft clarity 
primarily in the aphakic keratoplasty 


group. 
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Factors Related to Corneal Epithelial Complications 
After Closed Vitrectomy in Diabetics 


Gary N. Foulks, MD; Richard A. Thoft, MD; Henry D. Perry, MD; Felipe I. Tolentino, MD 


è in a series of 30 vitrectomy patients, 
postoperative corneal complications de- 
veloped in 14 (47%). Thirteen (92%) of the 
14 patients with complications were 
diabetic. Other factors that were positively 
correlated with the development of cor- 
neal complications included decreased 
corneal sensitivity, intraoperative lensec- 
tomy, and intraoperative epithelial de- 
bridement. The corneal complications 
involved the epithelium in 11 (78%) of the 
14 complicated cases, with involvement 
of the endothelium (as manifested by stro- 
mal edema) in five (35%) cases. The 
diabetic human corneal epithelium con- 
tains considerable levels of sorbitol and 
fructose, which indicates the probable 
presence of the sorbitol pathway. As in 
the lens, this pathway may lead to osmotic 
changes that make the diabetic corneal 
epithelium more vulnerable to damage 
intraoperatively. Postoperatively, reepi- 
thelialization is delayed because of a 
probable failure of adhesion of cells to the 
underlying basement membrane. 

(Arch Ophthalmol 97:1076-1078, 1979) 


(Corneal changes after closed vitrec- 
tomy through the pars plana occur 
frequently, as confirmed in a previous 
retrospective study.’ Corneal stromal 
edema and epithelial defects posi- 
tively correlated to the presence of 
preoperative diabetes mellitus and to 
intraoperative lensectomy. To predict 
when corneal complications might 
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occur, we designed a prospective study 
of patients who underwent closed 
vitrectomy through the pars plana to 
identify preoperative factors asso- 
ciated with the development of such 
complications. 

Since delayed corneal epithelial 
healing had been associated with the 
development of postvitrectomy de- 
fects in diabetes, investigation of 
possible metabolic abnormalities of 
the epithelial cells was undertaken. 
Assay of the epithelia for interme- 
diates in the sorbitol pathway con- 
firmed the probability of its presence 
in this layer of the cornea. 


PATIENTS AND METHODS 


Thirty patients from the Retina Asso- 
ciates, Boston, were selected on an alterna- 
tive case basis for detailed adnexal and 
anterior segment evaluation prior to 
vitrectomy. All patients underwent surgi- 
cal procedures between Mareh and Decem- 
ber 1977. All vitrectomies were performed 
by one surgeon (F.I.T.). Preeperative eval- 
uation included review of the ocular and 
medical history, including age, sex, ocular 
diagnosis, associated systemic disease, 
prior ocular disease or surgery, and use of 
ocular medications. Clinica! examination 
assessed visual acuity, applanation intraoc- 
ular pressure, adnexal anomalies, pachome- 
try, corneal threshold sensitivity (Cochet- 
Bonnet), rose bengal- and fluorescein- 
staining patterns, and tear breakup time. 
Basic tear secretion was determined by 
Schirmer strip after instillation of topical 
proparacaine hydrochloride and blotting of 
the cul-de-sac. The status of the lens was 
also noted. Intraoperative evaluation re- 
corded the following items: duration of the 
procedure, topical and intraocular medica- 
tions applied, the amount of intraocular 
lactated Ringer’s irrigation, removal of the 
corneal epithelium, and performance of 
concurrent lensectomy. Intraocular tension 
was noted at the end of the procedure by 
Schiótz tonometry and, as soon thereafter 
as was feasible, by applanation tonometry. 
Postoperative slit-lamp biomicroscopy was 
performed during the hospitalization and 


on subsequent outpatient visits to detect 
any corneal changes. Postoperative follow- 
up averaged 5% months. 

When preoperative or intraoperative 
corneal epithelial edema and irregularity 
interfered with visualization for the opera- 
tive procedure, the corneal epithelium was 
removed by gentle scraping with a No. 57 
Beaver blade. Nine such epithelial samples 
were immediately frozen on dry ice and 
pooled for assay of glucose, sorbitol, and 
fructose at the National Eye Institute, 
with the use of the gas chromatographic 
method developed by Kinoshita* and Mero- 
la.* Blood glucose levels were measured at 
the beginning of surgery, before any 
intravenous infusions. Corneal epithelial 
scrapings from five nondiabetic patients 
who required epithelial removal during 
retinal detachment surgery were assayed 
as control specimens. 


RESULTS 


Information with regard to the 
patients’ preoperative history and 
clinical examination is presented in 
Table 1. Since the retrospective study 
had identified diabetic patients as a 
high-risk group for the development 
of corneal abnormalities, we elected to 
isolate the patients with diabetes 
from those with other conditions that 
warranted vitrectomy. The 20 diabetic 
patients had had the disease for a 
median duration of 22 years and were 
treated by vitrectomy for complica- 
tions of diabetic retinopathy. The 
remaining ten patients were treated 
for complications of prior trauma, 
retinal detachment, or massive preret- 
inal proliferation. The diabetic pa- 
tients averaged 12 years older than 
the nondiabetic group; there was a 
preponderence of men in the trauma 
group. i 

Preoperative examination disclosed 
visual acuity less than 20/300 and 
normal intraocular pressure in all 
patients. The corneal thickness was 
equal and normal in diabetics and 
nondiabetics. Decreased corneal sensi- 


Corneal Complications—Foulks et al 


"elcwcum ue ImIErmTgyuemc 


Variable 
No. of patients 
Av age, yr 
Male /female ratio 
Av duration of diabetes, yr 
Av vision 
Av intraocular pressure, mm Hg 
Aphakia 
Av corneal thickness, mm 
Decreased Schirmer 
Abnormal tear breakup 
Rose bengal fluorescein staining 






Lensectomy 


Complication 


Stromai edema 











Sorbitol, uM ^g dry weight 


tivity was noted in 17 of 20 diabetics 
and in three of ten nondiabetic 
patients, when normal corneal sensi- 
tivity was considered to be a scale 
reading ef 6 with the Cochet-Bonnet 
anesthesimeter. Scant amounts of 
superficial punctate staining by rose 
bengal and fluorescein appeared in 
five diabetics and in none of the 
nondiabetics. Decreased tear basal 
secretion (less than 3-mm wetting of 
the Schirmer strip) was detectable in 
four diabetics and one trauma patient. 
Tear breakup time was rarely abnor- 
mal in either group. 

Intraoperative conditions were only 
slightly different between the diabet- 
ic and trauma groups with respect to 
the duration of the total procedure (2.6 
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Table 1.—Vitrectomy Patient Profile 


Table 2.—Variables Related to Postvitrectomy Cornea! Complications 


A, 
Abnormal Cornea 
Variable (N 


P 
Diabetes (92) 7 (44) < .005 
Decreased corneal sensitivity 2 (86) 8 (50) <= .025 
Intraoperative epithelial removal 8 (57) 2 (13) = .005 


5 (36) 1 (6) 


= 14) (N = 16) 
3 


Table 3.—Types of Postvitrectomy Corneal Complications 


Total No. (%) of Abnormal Corneas (of 14 cases) 13 (92) 1 (7) -—.005 
Epithelial defects 9 (64) -—.005 


Epithelial edema 1 (7) S 
Punctate epitheliopathy 1 (7) S 


Table 4.—Metabolites in Human Corneal Epithelium 


Metabolite Normal Subjects Diabetics 
Fructose, uM/g dry weight 3 
Glucose, uM 'g dry weight 12 

m) 


1.8 f 
Serum glucose, mg/dL 97.0 193.0 
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Diabetics Nondiabetics 

2 

47 35 

11/9 1 

22 None 

20/300 1/290 

17 13 
6/20 1/12 
0.55 05 
4/20 1/712 


2/20 2/12 
5/10 None 





No. (%) of Patients 


Normal Cornea 






<.025 






No. (%) 
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5 (36) 1 (7) -—.025 
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hours) the intraocular time (1.5 
hours) and the volume of lünger's 
lactate intraocular infusion fluid (134 
mL). The need for intraoperative 
epithelial removal (nine of 20 diabet- 
ies, one of ten trauma cases) end the 
requirement for intraoperatire len- 
sectomy (five of 20 diabetics, one of 
ten trauma patients) were signifi- 
cantly different for the two groups, 
however. Postoperative intraocular 
pressure was usually between 10 and 
30 mm Hg and did not correla-e with 


. corneal defect formation. Table 2 


summarizes the preoperativ2 and 
operative findings that were ppsitive- 
ly correlated with the eventual devel- 
opment of corneal abnormalities. 
Table 3 lists the types of postvitrec- 


UEDU.T. Y" 


tomy complications. Postoperative 
corneal abnormalities * that lasted 
longer than one week after the proce- 
dure occurred in a total of 14 (47%) of 
the 30 patients; 13 of these occurred in 
the 20 diabetic patients. ‘Corneal 
epithelial defects were the most com- 
mon abnormality encountered, ap- 
pearing in nine patients, all of whom 


were diabetic. Epithelial edema with- ' ` 


out frank erosion occurred in one 
diabetie patient, while stromal edema 
or striate keratopathy was present in 
five diabetics and one nondiabetic. 

The corneal epithelial specimens 
obtained from eight diabetic patients 
at the time of surgery were pooled and 
assayed for sorbitol and fructose for 
comparison with values of nondiabetic 
corneal epithelia that were similarly 
removed and processed from five 
patients who underwent scleral buck- 
ling procedures for rhegmatogenous 
retinal detachment. Significant levels 
of sorbitol and fructose were present 
in the diabetic epithelia, with none 
detectable in normal subjects. Table 4 
shows the significant increase in 
corneal epithelial glucose, which paral- 
leled the significant increase in serum 
glucose levels of diabeties. 


COMMENT 


The results of this prospective study 
correlate well with our previous find- 
ings in a large retrospective study of 
patients who underwent vitrectomy 
through the pars plana. Corneal 


abnormalities that lasted or appeared 


beyond the first week after surgery 
occurred in 43% (65 of 150) of all cases 
in the retrospective study and in 14 
(47%) of 30 cases in the prospective 
study. Of the 14 corneal complications 
that occurred in the series of 30 
patients, 13 occurred in diabetic 
patients. This observation also corre- 
lates with the larger retrospective 
study, where 83% (54 of 65) of the 
corneal complications after vitrecto- 
my were found in diabetics. These 
findings agree with those of Bright- 
bill et al,‘ who reported that all corneal 
complications after vitrectomy oc- 
curred in diabetic patients. 

Other variables that are associated 
with a high frequency of corneal 
abnormalities include decreased cor- 
neal sensitivity, intraoperative lensec- 
tomy, and intraoperative epithelial 
debridement. Other factors, such as 
duration of operative time, amount of 
intraocular irrigation, preoperative 
corneal thickness, and intraocular 
pressure, did not appear to be related 
to an increased incidence pf corneal 
complications. 

Our results confirm the findings by 
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Schwartz? in demonstrating decreased 
corneal sensitivity in diabetie pa- 
tients. However, decreased sensitivity 
alone was not sufficiently reliable to 
predict the occurrence of corneal 
abnormalities since corneal problems 
did not develop in a number of diabet- 
ic patients who had decreased sensi- 
tivity. Intraoperative epithelial re- 
moval was necessary more commonly 
in patients in whom corneal complica- 
tions eventually developed. The asso- 
ciation of intraoperative epithelial 
edema and diabetes has been noted 
earlier in patients who required 
vitreoretinal surgical procedures.* De- 
velopment of such epithelial edema 
during operation may indicate a rela- 
tive inability to respond to the inevit- 
able increased demand for ionic 
pumping that is imposed by prolonged 
manipulation of the corneal surface.’ 
Intraoperative lensectomy also occur- 
red more frequently in those patients 
in whom corneal complications even- 
tually developed. Lensectomy would 
be expected to result in direct irriga- 
tion of the back of the cornea, so that a 
higher incidence of endothelial dys- 
funetion (as evidenced by stromal 
edema) might have been expected. 
However, the types of corneal compli- 
cations that developed could not be 
related solely to the lensectomy. 

Although no single variable that 
was studied proved totally reliable in 
predieting corneal abnormalities, the 
constellation of diabetes mellitus, de- 
creased corneal touch sensitivity, and 
need for intraoperative removal of the 
corneal epithelium or concurrent len- 
sectomy is associated with eventual 
corneal complications more than 80% 
of the time. 

The majority of corneal complica- 
tions that are seen after vitrectomy 
are related to the epithelium. In the 
present study, nine of 13 abnormal 
corneas showed prolonged or recur- 
rent defects, with two others showing 
epithelial edema or punctate staining. 
Five patients had stromal edema 
(with some eyes showing both epithe- 
lial defects and stromal edema). 

The cause of the corneal epithelial 
defects that are observed so often 
after vitrectomy is not entirely clear. 
Damage to the corneal endothelium 
secondary to the procedure itself could 
certainly lead to endothelial dysfunc- 
tion, as manifested by the number of 
cases of stromal edema. However, in 
many cases, the epithelial defect 
occurred despite what seemed to be 
normal function of the endothelium. 

Probably the most important obser- 
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vation that indicates a primary abnor- 
mality of the epithelium is the high 
correlation of diabetes, decreased sen- 
sation, and the need for intraopera- 
tive removal of epithelium. Brightbill 
et al‘ suggested that the prime factor 
responsible for the postoperative cor- 
neal problems was surgical trauma to 
both the epithelium and endothelium. 
However, the decreased corneal sensa- 
tion and the inability to maintain 
normal epithelial cell hydration dur- 
ing the operative procedure suggest 
that the existence of diabetes mellitus 
leads to preexisting metabolic abnor- 
malities that affect the corneal sur- 
face. Impaired function of other 
diabetic tissues has been associated 
with biochemical alterations, and cor- 
neal epithelium may well share such 
abnormalities. Accumulation of sorbi- 
tol in the lens has been associated with 
cataract formation, while excess 
polyol in peripheral nervous tissue has 
been correlated with delayed neural 
transmission.^ Whether sorbitol ex- 
erts a pronounced osmotic effect in 
the corneal epithelium that is suff- 
cient to explain the increase in intra- 
cellular fluid cannot be assessed by 
these studies. The finding of sorbitol 
pathway intermediates in human dia- 
betie corneal epithelial cells, and not 
in normal subjects, certainly lends 
weight to the theory that diabetic 
corneal epithelium is primarily abnor- 
mal. In an unstressed state, however, 
any effects of sorbitol accumulation 
must be minimal since few primary 
corneal abnormalities have been as- 
cribed to diabetes mellitus." 

The failure of reepithelialization 
once a defect has occurred might be 
related to the effectiveness of cellular 
adhesion to the underlying basement 
membrane. The uniformly good re- 
sponse to the use of soft lenses 
suggests that adhesion is poor and 
that the epithelium is being dislodged 
before it becomes adherent. Basement 
membrane abnormalities have been 
frequently recognized in diabetes mel- 
litus. Recent ultrastructural studies 
have shown a tendency for diabetic 
basement membrane to be removed 
along with basal epithelial cells, while 
nondiabetic epithelial scraping results 
in fracture of basal cells and less 
disruption of the basement mem- 
brane." The biochemical abnormali- 
ties of the ocular basement membrane 
in diabetes have not been fully charac- 
terized but could contribute to inade- 
quate epithelial adhesion. 

While variation in no single obser- 
vation in this study was identified as a 


necessary and sufficient cause for 
development of postvitrectomy cor- 
neal defects, certain risk factors have 
been clearly defined. Close observa- 
tion of the cornea in these patients 
and the early judicious use of soft 
contact bandage lens therapy were 
certainly indicated. The data that 
were obtained suggest a biochemical 
basis for the increased vulnerability 
of the ocular surface seen in diabetics 
and recommend further biochemical 
investigation of the diabetic corneal 
epithelium. 


This investigation was supported in part by 
research grants EY-00208, EY-01830, and EY- 
05132, institutional national research service 
award EY-07018, and biomedical research sup- 
port grant PHS 5S07RR05527 from the National 
Eye Institute, National Institutes of Health; in 
part by postdoctoral research fellowship F-300 
from Fight for Sight, Inc (Dr Perry); and in part 
by the Massachusetts Lions Eye Research Fund, 
Inc. 


Nonproprietary Name and 
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Herpetic Whitlow and Keratitis 


Richard A. Eiferman, MD; Garrett Adams, MD; Beth Stover, RN; Terrence Wilkins, MD 


è Two patients had herpes simplex 
infection of the fingertips (herpetic whit- 
low) associated with herpetic keratitis. 
Both patients. were health-care profes- 
sionals who probably acquired their 
disease from patients. Herpetic whitlow 
can be distincuished from a paronychia 
by the lack of a tense pulp space, forma- 
tion of vesicles, and serous (rather than 
purulent) drainage. The fingertip inflam- 
mation resolves spontaneously, leaving 
normal healthy skin, in about two weeks. 

(Arch Ophthalmol 97:1079-1081, 1979) 


Here simplex infection of the 
fingertips (herpetic whitlow) is 
an unusual appearance of this viral 
disease. It is most common among 
health-care professionals, and it is 
often misdiagnosed as a paronychia or 
felon. 
This repost describes two cases of 
herpetic whilow with ocular involve- 
ment. 


REPORT OF CASES 


Case L—A 20-year-old dental hygienist 
had severe throbbing pain in the terminal 
phalanx of her right middle finger. She 
saw her general practitioner, who diag- 
nosed a parenychia and prescribed a 
systemic course of antibiotics. It had not 
improved within three days so she was 
referred to a hand specialist. A diagnosis of 
herpetic whitleow was made because of the 
appearance of several vesicles adjacent to 
the nailbed (Fig 1) and subcutaneous 
hemorrhage aver the pulp space (Fig 2). 
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Her right eve became red, and she was 
referred for ophthalmic consultation. 
Visual acuity was 6/7.5 OD and 6/6 OS. 
The conjunctiva was injected in the infero- 
temporal portion of the right ewe, and a 
small corneal dendrite (Fig 3) was noted. 
The patient began a course of idoxuridine 
five times each day, with complete resolu- 
tion of the dendrite within four days. Her 


Fig 1.—Early herpetic whitlow wih vesicle 
formation around nailbed (case 1). 
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finger resolved spontaneously within two 
weeks. Virus cultures were taken from the 
index finger and right conjunctival sac. 
Case 2.—A 23-year-old nurse in pediatric 
intensive care had an erythematous and 
painful right index finger at the site of a 
previously torn cuticle (Fig 4). The lesion 
was incised and drained two days later; 
only serous fluid was obtained. A presump- 





Fig 2.—Subcutaneous hemorghage over 
pulp space and small cutaneous ulcer 
(case 1). 
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a 
tive diagnosis of herpetic whitlow was 
made, and the' drainage fluid was sent for 
viral culture. 

Two weeks later, low-grade fever, bilat- 
eral axillary adenopathy, and paresthesia 
developed in the patient, followed by 
vomiting, bifrontal headaches, and menin- 
gismus. Her condition deteriorated, and 
she was hospitalized. Vesicular lesions 
developed on the mouth, right side of the 
thorax, leg, and vulva. A diagnosis of 
systemic herpes infection was made. She 
slowly improved with supportive care. 

Six months later, two additional herpetic 
whitlows developed at the same site (Fig 
5) Eighteen months later, ophthalmie 
consultation was requested when a red left 
eye and a foreign body sensation devel- 
oped. Visual acuity was 6/6 OD and 6/12 
OS. There was a mild follicular conjunctivi- 
tis of the left eye with a moderate amount 
of superficial punctate keratitis that had a 
dendriform pattern. Viral cultures were 
taken from the left eye, and a course of 3% 
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Fig 3.—Right eye with small dendrite (arrow) near limbus (case 1). 





5 
Fig 4.—Erythematous right fingertip with severe swelling and 
subcutaneous hemorrhage (case 2). 
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vidarabrine, five times each day, was 
started. The keratitis resolved completely 
within three days. 


RESULTS 


Herpes simplex virus (HSV) type 1 
was isolated from the finger and 
conjunctival sac of patient 1 by the 
restriction endonuclease fingerprint- 
ing technique.' Herpes simplex type 1 
was also isolated from the fingertip of 
patient 2. This was the same subtype 
as a concurrent nosocomial infection. 
No virus could be isolated from the 
left conjunctival sac, vulva, leg, or 
thorax; it was recovered en three sepa- 
rate occasions from the finger. 

Viral titers were not obtained 
initially from patient 2; however, the 
titers were 1:128 for HSV type 1 and 
1:16 to HSV type 2 during her hospi- 
talization. Six weeks later, the titers 
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were 1:64 to HSV type 1 and 1:8 to 
HSV type 2. 


COMMENT 


Herpetic whitlow was first de- 
scribed in 1909 by Adamson.” Herpes 
simplex of the finger is an occupation- 
al hazard of health-care personnel: 
cases have been reported in anesthe- 
siologists,"' dentists, physiothera- 
pists, dialysis technicians," and nurses 
and physicians.*'* Medical and dental 
personnel who come into contact with 
oropharyngeal secretions have the 
greatest risk of contracting this condi- 
tion. Herpetic whitlow usually affects 
young health-care professionals. This 
observation may be explained by the 
fact that young people are less likely 
to carry circulating antibodies to 
herpes simplex. However, the pres- 
ence of circulating antibodies does not 
prevent subsequent attacks of virus 
because the virus may remain latent 
and cause later recurrences.'*'5 

Herpetic whitlows may be primary 
or secondary, and recurrences have 
been reported. Herpetic whitlows 
have been associated with genital 
virus disease and can be either types 1 
or 2 17.18 

The clinical history aids in the 
differential diagnosis of an inflamed 
fingertip. Herpetic whitlow typically 
begins with vesicles on the terminal 
phalanx, often around the nailbed. 
These vesicles ulcerate and coalesce; 
there is associated subcutaneous 
hemorrhage. There may be a lym- 
phangitis, axillary adenopathy, and 
low-grade fever. Pain is the chief 
complaint; the fingertip is extraordi- 
narily tender and constantly throb- 
bing. Although the lesion is exquisite- 
ly tender, the lack of a tense pulp 
space is the principal clinical finding 
that distinguishes it from a parony- 
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chia. The lesion on the fingertip will 
usually form a crus: and then slough, 
leaving unscarred nealthy skin. The 
entire process resolves in one to two 
weeks. 

The diagnosis can be confirmed by 
unroofing one of the vesicles and 
expressing some of the fluid onto a 
slide. This may disclose multinu- 
cleated giant cells or viral inclusion 
bodies. The fluid is serous rather than 
purulent, which easily distinguishes 
the lesion from a paronychia. Bacteri- 
al cultures are sterile or may contain 
normal cutaneous flora (thereby lead- 
ing to an incorrect diagnosis) The 
lack of a polymorphenuclear leukocyte 
response, however, should alert the 
clinieian that this is a nonbacterial 
disease. Viral cultures will confirm the 
diagnosis. 
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In the vesicular stage, hempes sim- 
plex is easily transmissible. This is 
illustrated by reports of transmission 
among wrestlers,'* and herpetic whit- 
lows have also developed in nail-biters 
with stomatitis.*" 

Both cases in this report probably 
contracted their herpetic whitlows 
from their patients and then autoinoc- 
ulated their eyes, although the virus 
could spread hematogenousiy from 
the fingers to the eye. Sery and Fors- 
ter” reported that intravenous injec- 
tion of HSV type 1 in rabbits could 
provoke a dendritic keratitis approxi- 
mately ten days later. Hematogenous 
spread of herpes seemed likely in 
patient 2 and is supported by the work 
of Naraqi et al.” They demonstrated 
HSV type 1 in the blood buffy coat of 
four adults who were suffering from 
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vesicular stomatitis. Herpetic viremia 
has been reported in patients with 
aseptic meningitis" and after renal 
transplantation, as well as in pri- 
mary herpes simplex infection.” 

At present, :here is no' medical 
treatment of herpetic whitlow. Idoxu- 
ridine (40%) and dimethyl sulfoxide 
has been advocated^; however, a 
centrolled study has not yet been 
performed. 


Nonproprietary Names and 
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Schirmer Test After Topical Anesthesia and the 


-. Tear Meniscus Height in Normal Eyes 


David W. Lamberts, MD; C. Stephen Foster, MD; Henry D. Perry, MD 


e The height of the inferior tear menis- 
cus was measured in 86 normal eyes. A 
value greater than 0.1 mm was obtained in 
9396 of the eyes that were studied. Howev- 
er, attempts to correlate meniscus height 
with subsequent Schirmer test results 
showed that these measurements varied 
randomly. Schirmer tests that were con- 
ducted on 265 eyes without instillation of 
0.5% proparacaine hydrochloride and on 
466 eyes with proparacaine showed that 
topical anesthesia reduced mean test 
values by 40%. When proparacaine was 
used prior to testing, no decrease in tear 
production with advancing age was dem- 
onstrated, nor were results significantly 
different in males and females. Schirmer 
test values, ranging from 0 to 3 mm, were 
obtained in 1596 of the normal volunteers 
when the test was performed after instilla- 
tion of topical anesthesia and after blot- 
ting of the tear lake from the inferior 
cul-de-sac. 

(Arch Ophthalmol 97:1082-1085, 1979) 


arious (investigators have  de- 

scribed modifications in Schirmer's 
original technique for testing tear 
production.' Despite the existence of a 
large body of data on tear production 
based on these various approaches, we 
are not aware of any information that 
establishes normal values for the 
Schirmer test after use of a topical 
anesthetic. In 1966, Jones, to our 
knowledge, was the first to differen- 
tiate basic secretion from reflex secre- 
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tion. He measured basic secretion by 
instilling a drop of topical anesthetic 
in the eye, blotting the cul-de-sac dry, 
and measuring wetting of a Schirmer 
strip in five minutes. He considered 10 
mm or less of wetting to be abnormal, 
although this statement was based on 
unpublished data from a group of only 
30 volunteers (L.T. Jones, MD, oral 
communication, April 10, 1978). Al- 
though tear meniscus height has been 
mentioned in the literature** as a 
guide in the diagnosis of dry eye 
symptoms, we are not aware of any 
study that establishes the range of 
meniscus heights in normal subjects. 
The purpose of this article is to report 
the results of Schirmer strip wetting 
in normal eyes after the use of topical 
anesthesia and to establish the range 
of tear meniscus heights in normal 
subjects. 


MATERIALS AND METHODS 


The relationship between fluid volume 
and Schirmer strip wetting was studied by 
applying increasing amounts of normal 
saline solution to strips of Schirmer paper 
with a 5-uL syringe. The amount of 
wetting was measured for five separate 
determinations, and measurements were 
averaged for each microliter of fluid. 
Results were analyzed by the method of 
least squares, and a correlation coefficient 
was computed. 

The effect of topical anesthetic on the 
conjunctiva was demonstrated by the use 
of a Cochet-Bonnet anesthesimeter in ten 
normal adults (20 eyes) who ranged in age 
from 20 to 40 years. Measurements were 
obtained from inferotemporal and nasal 


conjunctiva and from cornea, before and 
after instillation of 50 uL of 0.5% propara- 
caine hydrochloride. Data were plotted and 
analyzed for significance by the Student's t 
test. 

Schirmer strip wetting, both before and 
after instillation of topical anesthetic, and 
measurement of tear meniscus height were 
determined in normal volunteers. Persons 
who received ocular or systemic medication 
were excluded from the study, as were 
those with ocular disease or a history of 
ocular surgery within the previous six 
months. Study samples from two popula- 
tions were used: group 1 consisted of 43 
employees of the Massachusetts Eye and 
Ear Infirmary (22 men and 21 women) who 
ranged in age from 21 to 84 years; group 2 
consisted of 190 persons, members (and 
their dependents) of the US Army (122 
male and 68 female) from Fort Dix, NJ, 
who ranged in age from 12 to 80 years. 
Among both groups of patients, 40% 
ranged in age from 10 to 29 years, 2896 
from 30 to 49 years, 29% from 50 to 69 
years, and 296 were more than 70 years. 
Thus, the study population was weighted 
toward the younger age groups. Schirmer 
strip wetting, with and without topical 
anesthetie, and measurement of tear 
meniseus height were determined for all 
persons in group 1; in group 2, Schirmer 
tests were conducted only after instillation 
of topical anesthetic in 102 persons, and 
both before and after anesthesia in 88 
persons. The subjects’ eyes were open 
during the test. All Schirmer tests were 
done with prepackaged, standardized, ster- 
ile strips of filter paper. Strips were placed 
over the lateral third of the lower lid, and 
results were determined after five min- 
utes. In those volunteers who were given 
anesthetic, 50 uL of proparacaine hydro- 
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*Top value in each row refers to testing with 0.596 proparacaine hydrochloride; bottom Value in 
each row refers to testing without proparacaine. 
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Fig 1.—Length of wetting vs volume of saline solution applied to end of Schirmer 
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Before Anesthesia After Anesthesia 


Fig 2.—Corneal and conjunctival sensitivity before and after 0.5% proparacaine hydro- 
chloride was nstilled. N indicates nasal conjunctiva; C, cornea; T, inferior temporal 
conjunctiva. Measurements were done with Cochet-Bonnet anesthesimeter. 
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Fig 3.—Meniscus height distribution 
among 86 normal eyes. Number above 
each bar refers to number of eyes with 
respective meniscus height. 


chloride was placed in each eye; after one 
minute, the cul-de-sac was gently blotted 
dry with a tissue. All tests in group 1 were 
performed by one of us (D.W.L. or C.S.F.); 
tests in group 2 were conducted by army 
corpsmen under the supervision of one of 
us (H.D.P.). The mean SD and SEM were 
determined separately for each group and 
were found to be similar; therefore, the 
data were combined for final analysis. The 
Student's t test was used to determine the 
significance level of differences between 
mean values obtained in the study group. 

Tear meniscus height was determined 
only in group 1. Prior to any manipulation 
of the eye, measurements were read from a 
reticule that was inserted into the eyepiece 
of a slit lamp. The reticule was calibrated 
so that actual readings, in 0.1-mm incre- 
ments, could be made with a 6x ocular. A 
distribution eurve for meniscus height was 
plotted, and correlation coefficients were 
determined for meniscus height and 
Schirmer testing with and without topical 
anesthetic. 


RESULTS 


Figure 1 shows the relationship 
between the volume of fluid that was 
applied to the end of a Schirmer strip 
and the amount of wetting that was 
subsequently measured. Each point on 
the graph represents an averaged 
value for five separate Schirmer 
strips. In practice, however, the 
amount of wetting for a given volume 
never varied by more than 1 mm 
between strips. The relationship was 
precisely linear. The straight line, 
fitted to the data points by the least 
squares method, had a correlation 
coefficient of .98. 

Figure 2 shows the difference in 
anesthesimeter values that were ob- 
tained in ten normal volunteers (20 
eyes) before and after 0.5% propara- 
caine hydrochloride was instilled. As 
expected, sensitivity of he cornea 
was greater than that of the conjunc- 
tiva before anesthesia was given. 
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Topieal anesthetic reduced the sensi- 
tivity of both tissues, but the effect on 
the conjunctiva was not as severe as 
was the effect on the cornea, where 
the anesthesimetric value fell to 0 mm 
in all but one eye. The differences for 
each ,area tested, before and after 
anesthesia, were highly significant 


. (P<.001). 


Figure 3 shows the distribution of 
tear meniscus heights in 86 normal 
eyes that were measured with a reti- 
cule calibrated to the nearest 0.1 mm. 
A meniscus height of 0.1 mm or less 
was a relatively unusual finding that 
appeared in only 776 of our normal 
population. However, no statistically 
significant relationship could be dem- 
onstrated between meniscus height 
and Schrimer testing, either with or 
without anesthesia (r = .14 and .15, 
respectively). Studies that were per- 
formed to prove convariance showed 
that these measurements varied ran- 
domly. Meniscus height was of no 
predictive value in estimating the 
results of a subsequent Schirmer 
test. 

When the values for groups 1 and 2 
were combined without regard to the 
sex or age of subjects, the mean 
Schirmer test value without anesthe- 
sia was 19.6 mm; for tests with anes- 
thesia, the mean was 11.9 mm. This 
represents a 40% mean reduction in 
wetting—a highly significant differ- 
ence (P < .001)—after the use of topi- 
cal anesthetic. When individual cases 
were considered, however, the range 
was wide, including some instances in 
which the Schirmer test value did not 
fall after anesthesia was induced, and 
four cases in which the postanesthetic 
wetting actually exceeded the prean- 
esthetic value. We cannot explain 
these paradoxical results. The data for 
Schirmer testing are summarized in 
the Table. 

The relationship between a sub- 
ject's age and the mean values for 
Schirmer testing with anesthesia is 
shown in Fig 4. Although it appears 
that females produce' slightly more 
tears than do males, none of the 
differences was significant, except in 
the sixth decade, in which men 
produced significantly more tears 
than did women (P < .05). A decrease 
of tear production with advancing age 
was not detected. When all males and 
females were considered without re- 
gard to age, no significant difference 
was found in wetting of the Schirmer 
strip (P > .1). 

Figure 5 represents the percentage 
of males and females whose tears 
wetted a given area of the Schirmer 
strip after topical anesthetic was 
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Fig 4.—Schirmer test mean values according to decades, with anesthesia. Respective P 
values for difference between males and females are shown above each decade. 
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Fig 5.—Percentage of normal males and females who showed different increments of 


wetting, with anesthesia. 


given and blotting was applied. Of all 
the eyes that were tested among 
males, 80% showed 15 mm or less of 
wetting, while such values were 
obtained in 63% of the females. 


COMMENT 


The linear relationship that we have 
demonstrated between the volume of 
fluid applied to the end cf a Schirmer 


test strip and the subsequent amount 
of wetting agrees with the findings of 
Scherz and colleagues.* The graph that 
we have presented (Fig 1) may be 
used to estimate basal secretion. The 
mean Schirmer test value for all 
volunteers, without regard to sex or 
age, was 19.6 mm. If this value is 
plotted on the X axis, its corréspond- 
ing Y value is 10 uL/5 min or 2 
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uL/min. This value agrees with the 
flow rate range of 0.5 to 2.0 uL/min, 
caleulated by Mishima et al* by means 
of fluorescein fluorophotometry. 

Zobel was the first to note a 
decrease in corneal sensitivity with 
advancing age. Mishima et al* pointed 
out that thi: fact may explain why 
other mvestivators''" have found an 
artifactual decrease in tear production 
with advancmg age. They noted that 
when a norinvasive technique for 
measuring tear production was used, 
decreasing tear production with ad- 
vancing age was not seen. Our find- 
ings support this concept to the extent 
that tcpical anesthetic was shown to 
decrease corjunctival sensitivity in 
normal eyes, and decreasing tear 
production with advancing age was 
not present at an appreciable level in 
our subjects. 

Whereas Mishima et al* reported 
that tear volume increased with 
increasing tear flow, Scherz et ab 
found no correlation between tear 
volume and tear flow as estimated by 
the Schirmer test, but they did find a 
direct correlation between tear vol- 
ume and estimated size of the lower 
tear meniscus. Mishima et al? did not 
conduct Schirmer tests on their 
patients, anc neither we nor Scherz 
et al performed ‘uorophotometry; 
therefore, direct correlation of the 
data cannot be established. However, 
our fincings Go support the hypothesis 
that meniscu: heigh: is not related to 
tear flew, as measured by Schirmer 
testing with or without anesthesia in 
a normal population. 

In our study, meniscus height, as 
compared wath Schirmer wetting 
without anesthesia, and meniscus 
height, as cempared with Schirmer 
wetting with anesthesia, varied ran- 
domly (r = .4 and .15, respectively). 
Schirmer testing without anesthesia, 
as compared with testing with anes- 
thesia, approzched significant correla- 
tion (r = 4%. Failure to establish 
correlation may be because meniscus 
height is dependent on blink rate, 
length of the lower lid, distance of 
Meibomian glands from the gray line, 
lid-globe appesition, and other factors 
that are unrelated to the rate of tear 
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production. Despite the lack o£ corre- 
lation between meniscus heicht and 
Schirmer test values, a meniscus 
height of 0.1 mm or less was uncom- 
mon, and appeared in only 7% of 
normal subjects. It remains to be seen 
whether this finding is of predictive 
value in the diagnosis of cry eye 
syndromes. 

Our data do not support the obser- 
vations of other investigators" that 
females tend to produce more tears 
than males. It is not clear why, in our 
subjects, tear production was signifi- 
cantly greater (P — .05) in men than 
in women during the sixth decade. 

Physicians who use topica anes- 
thetic and blotting of the cul-de-sac as 
part of the Schirmer test precedure 
should accept a lower limit of normal 
than previously reported values. It can 
be seen from Fig 5 that if Van 3ijster- 
veld’s" value of 5.5 mm of we-ting is 
taken as a eutoff point, 28% of normal 
males and 20% of normal females will 
be misclassified. If Schirmer’s origi- 
nal value of 15-mm wetting is 1sed as 
a cutoff value, results from 30% of 
normal males and 63% of normal 
females will be abnormal when anes- 
thetic is used. Specificity impreves if 3 
mm or less is considered to be the 
cutoff point, since only about 15% of 
the population would normzlly be 
expected to show this small amount of 
wetting. 


CONCLUSIONS 


The following conclusions are war- 
ranted, based on the data frem our 
study: 

1. When fluid volume was compared 
with the amount of wetting on a 
Schirmer strip, the correlation was 
linear (r = .98). 

2. Topical anesthetic (0.5% propara- 
caine) redueed conjunctival, as well as 
corneal, sensitivity (P < .001). 

3. Proparacaine reduced mean 
Schirmer test values by 40% 
(P< .001). 

4. There was no statistically signifi- 
cant difference between tear produc- 
tion in men and women, excep in the 
sixth decade, when men produced 
more tears than women (P < .)5). 

5. There was little correlation 


between decreasing tear production 
and advancing age, when Schirmer 
testing was done with anesthesia. 

6. No correlation existed between 
meniscus height end Schirmer testing, 
either with or without anesthesia. 

7. In our sample of normal people, 
93% had a tear meniscus height of 
greater than 0.1 mm. 

8. A Schirmer value of 0 to 3 mm 
was present in only 15% of normal 
volunteers when the test was done 
with anesthesia dnd blotting of the 
cul-de-sac. 


This investigation was supperted in part by 
research fellowship grant EY-05207, program 
preject EY-00208, institutional national research 
service award EY-07018, and biomedical research 
support grant PHS 5S07RR05527 from the 
National Eye Institute, National Institutes of 
Health, by Fight for Sight, Inc, and by the 
Massachusetts Lions Eye Research Fund, Inc. 


Nonproprietary Name and 
Trademarks of Drug 


Proparacaine hydroehloride— A lcaine, Oph- 
thaine, Ophthetic. 
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Fluorescein Angiography in Pigmented Iris Tumors 


Barton L. Hodes, MD; Mark Gildenhar, MD; Earl Choromokos 


e Three pigmented iris tumors were 
studied with fluorescein angiography. 
Two malignant melanomas leaked dye 
very early in the arterial phase, while 
blockage of fluorescence was noted in 
one melanocytoma. The angiographic 
appearance of these three lesions was 
consistent with that, which would be 
anticipated, based on knowledge of simi- 
lar lesions in the fundus of the eye. We 
recommend that fluorescein angiography 
be performed for all pigmented iris tumors 
as part of the diagnostic evaluation. 

(Arch Ophthalmol 97:1086-1088, 1979) 


elanotie tumors of the iris and 

ciliary body account for only a 
small percentage of primary intraocu- 
lar neoplasms.' When a pigmented 
lesion appears in the iris or the anteri- 
or chamber angle, differential diag- 
nostic considerations must include iris 
nevus, melanoma, cyst, and melanocy- 
toma. The differential diagnosis is 
often exceedingly difficult; 35% of a 
series of 69 eyes with melanotic 
lesions of the iris studied at the 
Armed Forces Institute of Pathology 
contained no tumor whatsoever.’ 

We have recently seen three pa- 
tients with melanotic lesions of the 
iris, all with histologic proof of the 
diagnosis. All three patients were 
studied by iris and angle fluorescein 
angiography. Two were malignant 
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melanomas that, retrospectively, 
showed a distinctly different fluores- 
cein angiographic pattern from the 
third, a melanocytoma. In each 
instance, the angiographic pattern 
was consistent with the angiographic 
appearance of similar lesions in the 
fundus of the eye. 


REPORT OF CASES 


Case 1.—A 25-year-old woman was noted 
to have a pale, brownish-gray vascularized 
mass in the periphery of her left iris during 
a routine optometric examination in 
December 1973. She was experiencing no 
visual symptoms whatsoever at that time. 
Examination disclosed a cerrected visual 
acuity of 20/20 in each eye, normal pupils, 
and symmetrically normal intraocular 
pressures. On gonioscopy, the iris lesion 
extended into the angle of the anterior 
chamber, but did not involve the filtering 
trabecula or cause closure of any portion of 
the angle. Fluorescein angiography dem- 
onstrated early leakage of dye from this 
iris tumor (Fig 1). On clinical grounds, the 
diagnosis of iris malignant melanoma was 
made, and an excisional biopsy was 
performed in June 1975. Histopathological- 
ly, the lesion proved to be a spindle A 
malignant melanoma of the iris with an 
associated mild nongranulomatous iritis 
(Fig 2). The lesion extended to the base of 
the surgical transection; hewever, follow- 
up examination, 2!? years later, showed no 
evidence of tumor recurrence. 

Case 2.—This 28-year-old man was first 
seen in November 1977, complaining of 
blurred vision, halos around lights, and the 
observation of the presence of a small dark 
spot on the inferior iris of his left eye. Best 
corrected visual acuity was 20/20 in both 
eyes. A pigmented vascularized lesion was 
noted in the inferotemporal quadrant of 
the iris, with an associated ectropion of the 
pupil. Intraocular pressures by applanta- 
tion tonometry were 16 mm Hg in the right 


eye and 50 mm Hg in the left. On goniosco- 
py, the lesion did not appear to involve the 
filtration angle, but several irregular, 
brown nodules were seen in the angle 
separate from the larger lesion. Fluores- 
cein angiography was performed, and 
leakage of dye occurred in the early arter- 
ial phase (Fig 3). An excisional biopsy was 
performed, and histopatholegically, the 
lesion proved to be a spindle cell iris mela- 
noma. 

Case 3.—A 56-year-old diabetic woman 
was referred for examination, with a diag- 
nosis of possible iris melanoma in her left 
eye. She had come to the referring ophthal- 
mologist two weeks previously with 
blurred vision and an iritis. The left eye 
showed a distorted pupil with a black 
pigmented lesion that was visible in the 
peripheral iris in the 1:30-o'clock position; 
gonoscopically, this lesion could be seen to 
extend from the 12:30- to 2:30-o'clock posi- 





Fig 1.—Fluorescein angiogram of iris 
malignant melanoma, extending into tem- 
poral filtration angle of eye, shows intense 
fluorescence 57 seconds after injection 
(case 1). 
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Fig 2.—Low- (left) and high-power (right) photomicrographs of excisional biopsy specimen (case 1). 
Note typical spindle A cell morphologic characteristics of tumer (hematoxylin-eosin; left X 45; right 
x 1009. 





Fig 3.—Fluorescein angiogram of iris 
malignant melanoma, distorting pucillary 
margin, demonstrates intense flu»res- 
cence of tumor 47 seconds after dye-njec- 
tion (case 2). 


Fig 4.—Fluorescein angiogram æf melano- 
cytoma, extending into filtration angle, 
shows total absence of fluorescence of 
tumor 52 seconds after dye injection. 
Diffuse leakage of dye from otier sites in 
iris stroma is presumably due te combina- 
tion of active iritis and lomgstanding 
diabetes mellitus. Note pigment deposit on 
anterior lens capsule from lysec posterior 
synechiae (case 3). 
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Nove cytology is characterized by plump polyhedral cells with pale-stæning nuclei (hematoxylin-eosin left x 45; 
right x 100). 
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tions. Vision in the left eye was reduced to 
20/80, partiall¥ due to an early nuclear lens 
opacity and anterior lens pigment deposits 
from the iritis and lysed posterior syne- 
chiae. With the exception of some mild 
background diabetic retinopathy, there 
were no other noteworthy ocular abnormal- 
ities. 

A fluorescein angiogram of this pig- 
mented iris lesion showed no filling or 
fluorescence (Fig 4). Diffuse leakage 
occurred from iris vessels throughout the 
rest of the iris, which was consistent with 
her diabetic status and the ongoing iritis. 
The possibility that “this represented an 
intraocular malignant neoplasm of a rather 
low grade was explained to the patient and, 
considering her general cardiovascular and 
decompensated renal function, we advised 
against surgical intervention. Neverthe- 
less, the patient insisted on enucleation, 
since the knowledge of the possibility of a 
malignant neoplasm was intolerable to her. 
The eye was enucleated and, on histologic 
sectioning, was found to contain a melano- 
cytoma (Fig 5). 

COMMENT 


The accurate preoperative differen- 
tial diagnosis of pigmented lesions of 
the iris and anterior chamber angle 
has long been challenging. Although 
some authors advocate enucleation or 


l. Reese AB: Tumors of the Eye. Hagerstown, 
Md, Harper & Row Publishers Inc, 1976. 

2. Ferry AP: Lesions mistaken for malignant 
melanoma of the iris. Arch Ophthalmol 74:9-18, 
1965. 

3. Rones B, Zimmerman LE: The prognosis of 
primary tumors of the iris treated by iridectomy. 
Arch Ophthalmol 60:193-205, 1958. 

4. Shields JA: Current approaches to the diag- 
noses and management of choroidal melanoma. 
Surv Ophthalmol 21:443-463, 1977. 
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at least local excision of all cases of 
suspected iris melanoma, the ophthal- 
mie literature contains convincing 
evidence that iris melanomas have a 
low order of malignancy and seldom, 
if ever, metastasize.'? Accordingly, 
the attitude of many has changed to 
an approach of "watchful waiting," 
with careful observation and inter- 
vention when complications ensue or 
vision is severely hindered.'* 

The physical appearance of choroi- 
dal malignant melanomas is suffi- 
ciently different from melanocyto- 
mas; thus, the differential diagnosis 
poses little diffieulty. The fluorescein 
angiographic differences between 
these two lesions have been well 
established. Malignant melanomas 
show early fluorescence and retention 
of the dye,‘ while melanocytomas 
block early fluorescence because of 
their dense pigmentation but usually 
fluoresce in the later stages. Failure 
of melanomas to fluoresce early is 
generally due to the presence of over- 
lying barriers to fluorescence, such as 
pigment, hemorrhage, or exudate.* 
Conversely, the occasional melanocy- 
toma can demonstrate early mottled 
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fluorescence and be mistaken for a 
melanoma; such a case was reported 
by Shields and Font.* 

In recent years, interest has in- 
creased in fluorescein angiography of 
the anterior segment, including the 
iris, the angle, the cornea, and the 
conjunctiva. Most iris angiography 
has focused on variations in the 
normal iris vasculature, as might be 
encountered in diabetes mellitus and 
rubeosis iridis.*° The German litera- 
ture now contains a large series of iris 
tumors in which fluorescein angiogra- 
phy was used to observe tumor growth 
and to attempt to predict tumor 
malignancy." Although in our cases 
the appropriate diagnoses were made 
retrospectively with fluorescein an- 
giography, it is hoped that less confu- 
sion will exist in the future by the 
appropriate use of this special study. 
Of particular importance is the fact 
that these pigmented iris tumors 
behave, on fluorescein angiography, 
exactly as one would anticipate from 
the knowledge of the fuorescein 
angiographic appearance of their ana- 
logues in the fundus of the eye. 
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Tale Emboli and Macular Ischemia in 


Intravenous Drug Abuse 


Thomas E. Friberg, MD; Evangelos S. Gragoudas, MD; Charles D. J. Regan, MD 


€ A patient with decreased visual acuity 
had small, glistening white particles that 
were scattered over bcth posterior poles. 
Monochromatic fundus photography re- 
vealed ghost vessels and intraluminal 
particulate matter in small retinal vessels. 
Fluorescein angiography demonstrated 
nonperfusion of small arterioles and 
macular capillaries. The patient admitted 
to multiple imtravenous injections of 
crushed methylphenidate (Ritalin) hy- 
drochloride tablets, which contain talc 18 
months prior to examination. To our 
knowledge. visual loss and irreversible 
macular ischemia from talc emboli have 
not been previeusly documented. 

(Arch Ophthalmol 97:1089-1091, 1979) 


Abusers of intravenous drugs are 

susceptibee to a variety of sys- 
temic and ocular disorders; however, 
only a few reports describe emboliza- 
tion of particulate matter to the reti- 
na when tablets that are intended for 
oral use are crushed and administered 
intravenously’ None have docu- 
mented irreversible capillary occlu- 
sion and visual loss secondary to 
emboli. We studied a former drug 
abuser who Bad repeatedly injected 
crushed methylphenidate (Ritalin) hy- 
drochloride tablets. Fluorescein angi- 
ography demenstrated retinal micro- 
vascular occlusions in the macular 
region bilaterally. These ischemic 
changes correlated with abnormalities 
in visual acuity, Goldmann perimetry, 
and focal electroretirography (ERG). 


REPORT OF 4 CASE 


In January 1978, a 42-year-old black man 
complained of decreasec visual acuity of at 
least one year’s duration. His general 
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health was good, with no hiscry of 
systemic disease. He denied shortaess of 
breath or any pulmonary symptom: Perti- 
nent eye history included trauma to the 
right orbit during a fight in I£71. On 
follow-up examination, several months 
after the injury, an anterior subeapsular 
cataract was described in the right eye. His 
visual acuity was 6/15 in the righteye and 
6/6 in the left at that time. No othe- ocular 
abnormalities were noted, and he was 
asymptomatie. 

In the fall of 1976, during a three-month 
period of multiple daily intravenous injec- 
tions of erushed methylphenidate- -ablets, 
he experienced visual difficulty whe read- 
ing books and street signs. He cons: lted an 
optometrist, who noted bilateral retinal 
hemorrhages; details of the examsnation 
were not available. Although his visual 
acuity improved slightly, he contizued to 
have great difficulty reading, end he 
sought another evaluation. 

On examination, his best corrected visual 
acuity was 6/60 in the right eye and®/18 in 
the left. Reading vision was Jaege> 5 and 
Jaeger 2, respectively, at 36 cm. Amsler 
grid testing demonstrated bilateral zentral 
scotomas. Extraocular movements were 
normal; the pupillary reactions wer? unre- 
markable without Marcus Gunn ph2nome- 
non. Intraocular pressure measured 18 mm 
Hg in the right eye and 17 mm He in the 
left eye by applanation tonometry. Slit- 
lamp biomicrescopy showed a 2+ anterior 
subeapsular cataract in the rigtt eye; 
gonioscopy showed normal angle struc- 
tures. The fundi were examined with direct 
and indirect ophthalmoscopy, scleral de- 
pression, and with the Goldmann three- 
mirror lens. Multiple tiny, glistening white 
particles were scattered over the prsterior 
poles bilaterally. Tortuosity of smal para- 


macular vessels was noted in the left eye. 


No abnormalities were seen peripherally in 
either eye. The optic discs were unr»mark- 
able. 

Stereoscopic monochromatic fundas pho- 
tography was performed to defme the 
white particles better. The particulate 
matter was best visualized in photagraphs 
that were taken with a greer filter 
centered at 570 nm; the matter was«oncen- 
trated in the retina along smaller vessels 
and in linear streaks that appeared to be 
ghost vessels (Fig 1 through 3). Fluerescein 
angiography of the left eye demonstrated 
absence of perifoveal capillaries, ar eriolar 
attenuation, and  tortuosity of small 


venules without leakage of dye in any 
phase of the transit (Fig 4 and 5). There 
were no transmission defects of the retinal 
pigment epithelium. A study of the right 
eye showed identical findings, but the cata- 
ract prevented sharp photographs. 

Goldmann perimetry showed dense, bi- 
lateral, central scotemas. Results of color 
vision testing, br means of the Farnsworth 
panel D-15, pattern-shift visual-evoked 
responses, and dark adaptation were 
normal. Dark-adapted ERG findings were 
unremarkable except for slightly dimin- 
ished amplitudes in the left eye. Focal ERG 
findings were abnormal. The amplitude of 
the foveal signal in each eye was smaller 
than the amplitude of a focal ERG signal 
taken just nasal to the region of presumed 
ischemia. 

Results of a systemic evaluation, which 
included chest x-ray films, VDRL, hemo- 
globin electrophoresis, complete blood cell 
count, and fasting blood glucose level, were 
unremarkable. 

The patient returned for examination 
after six months. Visual acuity and find- 
ings on fundus photography and fluores- 
cein angiography were unchanged. 


COMMENT 


Atlee’ described talc retinopathy in 
l7 persons who intravenously admin- 
istered crushed methylphenidate tab- 
lets. He found tiny, glistening white 
crystals that were concentrated in the 
small macular vessels. With the use of 
polarized light to examine histologic 
sections post mortem, Atlee’ con- 
firmed the presenee of tale and corn- 
starch particles in the retina and cho- 
roid, but found no evidence of retinal 
vascular occlusions. Both of these 
substances are used as filler materials 
in the manufacture of the tablets. Two 
of the patients, described by Atlee,’ 
had decreased visual acuity, but he 


attributed this to retinal hemorrhages 


and edema from transient pulmonary 
hypertension. Lee and Sapira? de- 
scribed a patient who intravenously 
administered crushed meperidine hy- 
drochloride tablets; the patient had 
retinal hemorrhages and neurologic 
findings that were thought to be 
secondary to tale mieroemboli. Mur- 
phy and colleagues? found tale parti- 
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Fig 1.—Monochromatic photography at 570 nm showing talc in Fig 2.—Monochromatic photography at 570 nm showing talc in 
posterior pole, right eye. posterior pole, left eye. 


Fig 3.—Monochromatic photography at 
570 nm, left eye, with 2x magnification, 
demonstrates talc particles in ghost ves- 
sels (arrowheads) and focal attenuation of 
small terminal venules (arrows). 








Fig 4.—Fluorescein angiogram, left eye, early venous phase, Fig 5.—Fiuorescein angiogram, left eye, late venous phase, shows 

shows pawicity of perifoveal vessels with arteriolar attenuation occlusion of terminal arterioles (arrowheads), widening of the 

(arrowheads) and venous tortuosity (arrows). perifoveal avascular zone, and microvascular irregularities 
(arrows). 
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cles in the fundi of nine drug addicts 
who injeeted suspensions of methad- 
one hydrochloride tablets intrave- 
nously. Impaired visual acuity in one 
eye of one patient was attributed to 
abnormalities of the retinal pigment 
epithelium. 

We believe that visual loss in such 
patients can result from direct mi- 
crovascular oeclusior of retinal capil- 
laries. Cur patient abused the com- 
mercial compound Ritalin, which con- 
tains methylphenidate hydrochloride, 
lactose, sucrese, polyethylene glycol, 
tragacanth, cornstarch, magnesium 
stearate. and magnesium silicate 
(tale). The material was typically 
preparec for mjection by crushing the 
tablets snd attempting to dissolve 
them in warm water. The last three 
substances are relatively insoluble in 
water and remain in suspension.’ 
According to the manufacturer's sup- 
pliers of these substances, the majori- 
ty of tne cernstarch particles are 
between 25 and 37 yp. in size. Magne- 
sium stearate particles are not specif- 
ically sized, a:though 99% are smaller 
than 45 æ. The supplier of the magne- 
sium silicate ‘tale) indicates that 24% 
of the particles are larger than 10 y, 
and 48% are larger than 5 u. These 
particles are of sufficient size to 
occlude retimal microvasculature, 
where capillaries are typically 3.5 to 
5.0 u in diameter The pulmonary 
vasculature probably traps the corn- 
starch particles and the larger talc 
particles before they reach the arteri- 
al system. 

Pulmonary vascular complications 
from  intrawenous injections of 
crushed table's that are intended for 
oral use have been previously de- 
scribed. Biopsy, " experimental," 
and autepsy/*"" studies show that 
tale can induce endothelial prolifer- 
ation and granuloma formation with 
secondary occtusion cf arteries, arter- 
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ioles, and capillaries. Larger corn- 
starch spherules may occlude small 
pulmonary vessels directly. Such 
changes can lead to respiratery dys- 
function, pulmonary hypertension, 
and death.” 

Rumbaugh et al'* found extensive 
areas of small vessel occlusions in 
drug abuse patients who were studied 
with cerebral angiography. Ima later 
experimental study,^ monkeys and 
rats were injected with suspensions of 
secobarbita! (Seconal) methamphet- 
amine (Desoxyn) hydrochloride, and 
methylphenidate tablets. Angio- 
graphic and histologic examinations 
of cerebral tissue disclosed scattered 
areas of nonperfusion with narrowing 
and fragmentation of artericies and 
capillaries. Tale granules were com- 


monly seen in vessel walls, but no 


granulomas were found. However, 
Lewman" described tale grarulomas 
in the retinal microvasculature of 
three abusers of intravenous methyl- 
phenidate tablets at autopsy. No 
fundus examination or visual acuity 
measurements were performe- prior 
to death. 

Our case had decreased visuel acui- 
ty. Small, refractile particulate mat- 
ter, compatible with talc emb«i, and 
subtle changes in the microvascula- 
ture were observed in the pesterior 
poles. Fluorescein angiography (Fig 4 
and 5) demonstrated that the perifo- 
veal capillaries and small arterioles 
were absent and that terminal 
branches of the retinal artericies and 
venules were occluded. These changes 
resemble those that can occur im sickle 
cell maculopathy.'^* However. hemo- 
globin electrophoresis in our case was 
unremarkable. No window defects or 
evidence of retinal pigment epithelial 
changes were seen that could contrib- 
ute to the decreased visual acuity. 
High-contrast monochromatic photo- 
graphs better demonstrated the talc 
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particles and microvascular abnormal- 
ities, and in certain areas, fine linear 
arrays of particulate matter sug- 
gested previous occlusion from tale, 
which now lined the vessel walls (Fig 
1-3). We speculate that either the tale 
itself or the endethelial proliferation 
induced by the tale was responsible 
for the vaso-occlusive changes. 

To characterize the extent of the 
ischemia further, we performed addi- 
tional tests. Geldmann perimetry 
demonstrated dense central scotomas 
that corresponded to the ischemic 
areas. Results of dark-adapted ERG 
and color testing were essentially 
normal, but a focal ERG finding was 
abnormal. When the foveal signal in 
each eye was compared with a grossly 
unaffected area nearer the optic disc, 
the amplitude of the foveal waveform 
was considerably smaller than the 
control region bikaterally; this added 
to the evidenee that retinal damage 
had occurred. Pattern-shift visual- 
evoked responses were normal, which 
suggested that the optic nerves and 
occipital cortex were not the sites of 
visual dysfunction. 

In summary, we believe that per- 
sons who intravenously administer 
medications intended for oral use can 
suffer irreversible retinal damage 
from microembolization of tale and 
other filler materials. In the acute 
stages, retinal hemorrhages and cot- 
ton-wool spots may be present, but 
long after the insult, the fundi may 
appear normal if the subtle white 
refractile particles are not identified. 
Small crystalline ceposits in the fundi 
can also occur in entities such as 
gryate atrophy, eystinosis, oxalosis, 
and crystalline retinopathy.” Howev- 
er, a carefully obtained history, fluo- 
rescein angiography, and special an- 
cillary tests can separate patients 
with tale retinopathy from those with 
other disorders. 
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Blue Field Entoptie Phenomenon in Cataract Patients 


Stephen H. Sinclair, MD; Michael Loebl, MD; Charles E. Riva, DSc 


e The blue field entoptic phenomenon 
(BFE), which allows the observation of 
one's own leukocytes flowing in macular 
retinal capillaries, was used to predict 
postoperative macular function in 136 
consecutive patients undergoing uncom- 
plicated cataract operation. The results 
were compared to those obtained with 
three commonly used tests: two-light 
discrimination, color perception, and the 
Purkinje vascular entoptic phenomenon. 
All four tests identified a nearly equal 
number of the good maculae (visual acui- 
ty 20/40 or better) ranging from 87% for 
the two-light discrimination test to 9496 for 
the BFE test. However, the tests varied 
greatly in predicting poor macular func- 
tion (visual acuity 20/50 or worse). The 
BFE test identified more than 75% of the 
poor maculae; the Purkinje vascular 
entoptic test and the two-light discrimina- 
tion test, only 2296; and the color percep- 
tion test, 11%. A positive response to the 
BFE test indicated a .98 probability of 
good macular function; a negative re- 
sponse indicated a .82 probability of poor 
macular function, predictions that were 
better than the other three tests or their 
combination. 

(Arch Ophthalmol 97:1092-1095, 1979) 
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The clinical evaluation of macular 

function in a patient with dense 
cataract is difficult. When the opacity 
prevents visualization of the fundus, 
the physician must often depend on 
the history of visual loss and on 
subjective tests, such as those based 
on the discrimination of two lights, 
the perception of colors, or the entop- 
tic visualization of the retinal vessels 
(Purkinje’s phenomenon). These tests 
are simple, and they use equipment 
that is available in the physician’s 
office, but at best, they are indicators 
of only gross retinal function. The 
reliability of the first two tests 
mentioned above is poor when the 
cataract is dense, and all three tests 
are limited by the intelligence and 
mental acuity of the patient and by 
the lack of a standardized technique. 
In an attempt to overcome these limi- 
tations, the physician may resort to 
more sophisticated tests, such as the 
illuminated Amsler grid, the percep- 
tion of moire fringes, or laser inter- 
ference fringes, or to objective tests 
that require more complex techniques, 
such as electroretinography, visual- 
evoked response, or electrical-evoked 
response. These last three tests, how- 
ever, appear to yield little additional 
information over subjective testing, 
and the reliability of the other tests 
mentioned decreases in cases of dense 
cataract. 

Recently, we have become inter- 
ested in the entoptic phenomenon by 
which the leukocytes flowing in one's 
own parafoveal retinal capillaries can 
be visualized. As mentioned by Duke- 
Elder, this phenomenon was origi- 


nally described by Sauvages in the 
18th century, and was later reported 
by Purkinje.’ Its clinical value as a 
test of macular function was demon- 
strated by Scheerer, after whom the 
phenomenon is commonly named, and 
also by Horniker; Baurmann et al, 
and more recently by Riva and 
Loebl.** By this entoptic phenomenon, 
the leukocytes appear as "flying 
corpuscles” when one looks at a bright 
blue light. In 1954, Schmidt-Gross* 
identified these corpuscles as leuko- 
cytes flowing in the parafoveal capil- 
laries. 

This phenomenon is best observed 
when the retina is diffusely illumi- 
nated, which makes its use particular- 
ly appropriate to test macular func- 
tion in patients with dense cataract. 
These patients have, in fact, a natural 
light-diffusing screen in front of the 
retina. Thus, unlike the other tests 
mentioned above, the reliability of 
this phenomenon as an indicator of 
macular function should not decrease 
with increased cataract opacity. We 
have examined the feasibility of using 
the blue field entoptic phenomenon as 
a test to assess macular function pre- 
operatively in patients undergoing 
cataract extraction, and have com- 
pared this test with some of the more 
popular subjective tests. 


PATIENTS, 
MATERIALS, AND METHODS 


One hundred fifty-four consecutive pa- 
tients who underwent cataract extraction 
were tested at bedside the evening before 
operation. The examiner, who* had no 
knowledge of the patient’s ocular history or 
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Fig 1.—O»ticalsystem of entoptoscope. Lens L,, which is uniformly illuminated by source 
LS, is imaged into pupil of observer's eye. This apparatus provides uniform fundus 
illumination. Interference filter (F) (maximum transmission at 430 nm) is mouated in 
collimated beem between lenses L, and L.. 


No. of Patients 


eonSaShsSasba 


20/200- 
20/400 


Preoperative Visual Acuity 





Fig 2.—D'stribetion of preoperative visual acuity for 136 eyes 
tested. CF indicates counting fingers; HM, hand movements; ALP. 


accurate light projection. 


visual acuity, tested both eyes, beginning 
with the right or left at random, with the 
blue field enteptie test and three other 
tests: (1) two-licht discrimination, (2) color 
perception, anc (3) the Purkinje entoptic 
phenomenon. Wo attempt was made to 
dilate the pupils; some had been dilated 
previously by tae surgeon. 


Blue Field Entoptic Test 
(BFE Test) 


A blue field entoptoscope was designed 
to use a bright light source and an interfer- 
ence filter with a maximum transmission 
at 430 nm.* The entoptoseope was held close 
to the patient’sseye, in alignment with the 
pupillary axis. The patient was asked, 
without leading questions, to describe his 
or her observation. A response was consid- 
ered positive if the patient reported seeing 
many corpuscles (at least 15) moving in the 


nire field, equivocal if the patient indi- 


-— 


cated that portions of the illuminated field 
were without corpuscles, and negative if 
the patiemt saw no corpuscles or only a 
few. 

The first 80 patients were tested with an 
entoptoscope tkat provided an irradiance 
at the pupil of 7 x 10-* W/sq cm. After 
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No. of Patients 


®/ 20/ 
EO. - 25 


tested. 


analysis of the results obtained frem these 
patients, it was found that the light was 
too weak to penetrate adequatel* dense 
lens opacities. Therefore, a new entopto- 
scope with a stronger light source (= 500-W 
tungsten lamp) was built (Fig 1). Its inten- 
sity could be varied by adjustment of the 
operating voltage to provide a papillary 
irradiance ranging from 5 x 10-* W/sq em 
to 1.8 x 10- W/sq em. In testing amatient, 
the lowest light intensity was first used 
and then increased until the patient was 
able to observe the particles. M-ximum 
exposure time was two to three minutes. 
This second instrument provides retinal 
illumination that is sufficient for eoserva- 
tion of the leukoeytes, even in cases of 
optically dense ocular media." Hereafter, 
BFE, refers to the test performed with the 
weaker light source, and BFE,, .o that 
performed with the second entopcoscope 
with the stronger light source (Fig 1). 


Two-Licht Discrimination Test 


In a darkened room, two penligh.s were 
held close together at a distance at 60 cm 
from the patient, and were gradually sepa- 
rated. The distance between the lizhts at 
which the patient was able to discern the 
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Table 1.—Fundus Disease 
in Patients With 
Poor Macular Function 


No. of 
Patients 


Fundus Disease 


Senile macular degeneration 
Disciform ~~ 
Atrophic 
Background diabetic 
retinopathy with macular 
edema, cysts, hemor- 
rhages, 
and preretinal membranes 
Posterior staphyloma with 
myopic degeneration 
Branch retinal 
vein occlusion 
Branch retinal 
artery occlusion 
Retinal detachment 
Amblyopia 
(no fundus abnormality) 





20/ 20/ 20/ 20/ 20/ 20/ 20/ 


30. .40*_ 50; 70 100 200 200+ 


Postoperative Visual Acuity 


Fig 3.—Diseribution of postoperative visual acuity for 136 eyes 


two light sources was measured. Since the 
literature contains no guidelines for evalu- 
ating the responses :o this test, we adopted 
the following eriteria: A response was 
considered positive for any of the following 
three conditions: (1) when the distance 
between the lights was 12.5 em or less if the 
preoperative acuity was hand motions or 
light perception; (2) 7.5 cm or less if the 
visual acuity was between 20/400 and 
counting fingers; and (3) 5 em or less if the 
acuity was better than 20/400. 


Color Perception Test 


Perception of red and green was tested 
by shining a penligkt through the red and 
green filters of Worth four-dot spectacles. 
Blue perception was tested with use of the 
light of the blue field entoptoscope. A 
positive response was noted when the 
patient could correct: y describe at least two 
of the three colors. 


Purkinje’s Vascular Entoptic Test 


A penlight was gently rubbed horizontal- 
ly over the closed upper or lower eyelid, and 
the patient was asked, without leading 
questions, to describe the image. A positive 
response was considered to be some reason- 
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Table 2.+Preoperative Responses to Tests of Macular Function in 136 Eyes 
of Cataract Patients 


Macular Function 


——— ———————— 


Good 


Two-light discrimination 
Positive 
Negative 

Color perception 
Positive 
Negative 


Purkinje's vascular entoptic 
Positive 
Negative 
Equivocal 

BFE, 
Positive 
Negative 
Equivocal 

BFE, 
Positive 
Negative 
Equivocal 





Significance 


Poor Level 


P < .005 


*y* test values for 2 x 2 or 2 x 3 contingency tables associated with tests. '* 










Table 3.—Preoperative Identification 
of ‘Good’ and ‘Poor’ 
Maculae in Patients With Cataracts 


100 N.,,/ 100 N ,/ 
Test No, %* N,, %7 


Two-light dis- 

crimination 87 11 
Color percep- 

tion 87 22 


Purkinje's 
vascular 
entoptic 90 22 





*N_, is the number of eyes eliciting positive 
test response and having "good" macular func- 
tion. No is the total number of eyes with “good” 
macular function. 

1N , is the number of eyes eliciting negative 
test response and having "poor macular func- 
tion. N, is the total number of eyes with "poor" 
macular function. 


able description of the vascular markings 
(eg, branches, cobwebs, or cracks); an 
equivocal response was recorded if the 
patient spontaneously described a dark- 
ened center of the field. 


Follow-up 


The patients' charts were reviewed for 
the best corrected postoperative visual 
acuity and for description of any fundus 
abnormalities. Duration of postoperative 
follow-up ranged from two to 12 months. 
Fundus photographs and fluorescein an- 
giograms, when taken, were examined. 
Patients with postoperative complications 
(eg, media opacities or uveitis) were 
excluded from this study. Patients with 
postoperative cystoid macular edema (Ir- 
vine-Gass syndrome) were followed up 
until the egema resolved. Of the 154 consec- 
utive patients tested, 23 were excluded 
from this study: six patients because of a 
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Table 4.—Probability of 
Identifying ‘Good’ and ‘Poor’ 
Macular Function Preoperatively 
in Patients With Cataracts 


NUN * 

Two-light 

discrimination 
Color perception 
Purkinje's 

vascular 

entoptic 
BFE, 
BFE, 





*N., is the number of eyes eliciting positive 
test response and having ''good' macular func- 
tion. N, is the total number of eyes eliciting 
positive test response. 

TN , is the number of eyes eliciting negative 
test response and having “poor” macular func- 
tion. N_ is the total number of eyes eliciting 
negative test response. 


language barrier, ten because of insuffi- 
cient follow-up, three because of remnant 
pupillary opacities, one because of intraop- 
erative complications, two because of 
persistent cystoid macular edema, and one 
patient because a retinal detachment 
developed postoperatively. Included in this 
study, therefore, were 131 patients, five of 
whom underwent bilateral cataract extrac- 
tion. Thus, 186 eyes were included, 131 
undergoing intracapsular cataract extrac- 
tion and five extracapsular extraction. 
Among the 136 eyes, 75 were tested in the 
initial series with the weaker blue field 
entoptoscope; a second series of 61 eyes 
were tested with use of the revised entop- 
toscope. 


RESULTS 


The age of patients included in this 
study ranged from 13 to 90 years, with 
an average of 69 years. The distribu- 


tion of preoperative and postoperative 
visual acuity is shown in Fig 2 and 3, 
respectively. Macular function was 
evaluated in terms of angular visual 
acuity and was divided in two groups: 
(1) good macular function corre- 
sponded to a visual acuity of 20/40 or 
better and included 118 of the 136 eyes 
tested (88%); (2) poor macular function 
corresponded to a visual acuity of 20/ 
50 or worse in eyes with identified 
fundus abnormalities. This group in- 
cluded 18 of the 136 eyes (12%); the 
fundus disease associated with these 
patients is shown in Table 1. 

Table 2 demonstrates the distribu- 
tion of positive, negative, and equivo- 
cal responses for each of the four tests 
in 118 eyes with good postoperative 
macular function and in 18 eyes with 
poor macular function. The first three 
tests—two-light discrimination, color 
perception, and the Purkinje vascular 
entoptic test—were fairly uniform in 
eliciting a large number of positive 
responses in eyes with good macular 
function. In the series of patients 
tested with the BFE,, test, a signifi- 
cant number of patients with good 
macular function, but dense cataracts, 
could not see the particles. This result 
was attributed to insufficient pene- 
tration of the blue light through the 
cataracts, because several of the 
patients with unilateral dense cata- 
racts remarked spontaneously that 
the illumination in the eye with the 
cataract was too dim to enable them to 
see the particles. When the BFE, test 
was used, the number of patients who 
could see the particles increased 
markedly. The equivocal responses 
were few and were equally distributed 
over patients with well-functioning 
and those with poorly functioning 
maculae. 

One hundred seven of the 118 eyes 
(91%) with good macular function had 
positive responses to two of the first 
three tests, and 91 eyes (77%) had 
positive responses to all three tests. 
Three of the 18 eyes with poor macu- 
lar function (17%) elicited negative 
responses to two of the same three 
tests, but in none of the eyes with poor 
macular function were negative re- 
sponses to all three tests obtained. 


COMMENT 


In assessing the value of any one 
test or combination of tests used pre- 





operatively to evaluate macular fu~ ~ 


tion, the results may be analyzed from 
two perspectives. First, one may 
determine the percentage of the total 
number of "good" maculae that were 
identified by positive responses to the 
test, 100 N_.,/N,, or the percentage of 
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“poor” maculae that were identified 
by negative responses, 100 N ,/N,. 
The results, as shewn in Table 3, 
demonstrate that a large percentage 
of patients with cataracts who have 
good macular function will give posi- 
tive responses to the four tests that 
we used. ranging from 87% for each of 
the twoJight discrimination and color 
perception tests to 90% for the 
Purkinje vascular entoptic test, and 
94% for the BFE. test. 

However, as tests to identify poorly 
functioning maculae, the three subjec- 
tive tests—two-light discrimination, 
color perception, and the Purkinje 
vascular entoptic test—were very 
poor, identifying only 22% or less of 
the eyes with poor macular function. 
This was beeause ef many positive 
responses in patients with poor macu- 
lae, and may be explained by the fact 
that these tests evaluate retinal areas 
extending beyond the macula. This, in 
turn, accounts for the low confidence 
level with which these three tests can 
differentiate between good and poor 
maculae, as indicated by the P values 
in Table 2. The BFE test was far 
superior in that it identified 75% to 
90% of the patients whose macular 
function was poor, which reflects the 
more stringent requirement of an 
intact perifeveal capillary net and 
functioning macula that must be met 
in order to observe the phenomenon. 

False-negative responses in pa- 
tients with geod maeulae arise from a 
number of causes. Only 4% false-nega- 
tive responses were obtained with the 
BFE, test, al! in patients with 20/200 
density cataracts. The patients saw 
the particles in the contralateral eye 
only, although they estimated that the 
blue light was equally bright in the 
two eyes. The reasons for the false- 
negative responses cannot be ex- 
plained as yet. 

Two patients passed the BFE, test 
preoperatively, but were observed 
postoperatively to have poor visual 
acuity. In one patient, the visual acui- 
ty was worse postoperatively than 
preoperatively, and fundus examina- 
tion revealed a recent branch retinal 
vein occlusion that was thought to 
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have occurred after cataract extrac- 
tion. The other patient had a pestoper- 
ative acuity of 20/50 with preretinal 
membrane contraction in the macular 
area. 

The data may be analyzed in a 
second manner to determine the 
probability that a test will predict 
good macular function if a positive 
response is obtained, N,,/N,, and the 
probability tha: a test will predict 
poor macular function if a negative 
response is obtained, N ,/N . These 
probabilities are shown in Table 4 for 
each of the tests. In this study, the 
probability of good macular function 
is high if a patient gives a positive 
response to any one of the four tests, 
ranging from .87 for the two-light 
discrimination test to .98 far both 
BFE tests. If a patient gives a nega- 
tive response to the color perception, 
the two-light discrimination, or the 
Purkinje vascular entoptic test, the 
probability of these tests predicting 
poor macular function is low— 12, .21, 
and .28, respectively. The BFE. test is 
far superior in identifying the pa- 
tients with poorly functioning macu- 
lae, with a probability of 282 if a 
negative response is obtained. 

The excellent reliability of the BFE, 
test in identifying either normally or 
poorly functioning maculae ceuld not 
be matched or improved on by combi- 
nations of the three other tests. Posi- 
tive responses to two of the three 
tests—color perception, two-light dis- 
crimination, and the Purkinje vascu- 
lar entoptic test—yielded a probability 
of .88 for good macular functiom, and a 
probability of .94 for good function if 
positive responses were obtained to all 
three tests. Negative responses to two 
of the three tests produced a .23 
probability of predicting a poorly 
functioning macula, but a negative 
response to all three occurred for none 
of the poorly functioning maculae. 
Although the data suggest that use of 
these three tests together with the 
BFE test would improve the chance of 
identifying a poorly functioning mac- 
ula, the number of eyes with negative 
responses to the BFE test andany one 
of the other tests is too small te permit 
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statistical verification. , 

In conclusion, the blue field entoptie 
phenomenon offers a simple, reliable 
test to assess macular function in 
patients with cataracts. However, it 
should be stressed that the reliability 
of this test depends on sufficient illu- 
mination at the correct wavelength. 
This test should aid the physician in 
reassuring patients with good macu- 
lar function and—more importantly— 
in identifying those eyes with poor 
macular functiom, should facilitate 
decisions concerning cataract sur- 


gery. 
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Pupillary and Visual Field Evaluation in 





Patients With Melanocytoma of the Optic Disc 


Robert H. Osher, MD; Jerry A. Shields, MD; Paul R. Layman, MD 


è Twenty patients with melanocytoma 
of the optic disc underwent Goldmann 
perimetry and pupillary evaluation. Two 
patients (1096) had normal visual fields. 
Three (1596) had minimal blind spot 
enlargement. Fifteen patients (7596) had a 
greatly enlarged blind spot, of which ten 
had concomitant nerve fiber bundle field 
defects. These consisted of a nasal step 
in two cases (1096), relative nerve fiber 
bundle defects in four cases (20%), and 
an absolute arcuate defect in four cases 
(20%). The blind spot enlargement relates 
to the pigmented tumor extending beyond 
the disc boundary, thereby shading the 
peripapillary retina. The nerve fiber bun- 
dle defects result from injury to the visual 
axons passing through the nerve head, 
although the mechanism is uncertain. A 
Marcus Gunn pupillary sign produced by 
the melanocytoma was found in six 
patients (3096), all of whom had a substan- 
tial relative or absolute nerve fiber bundle 
defect. ; 

(Arch Ophthalmol 97:1096-1099, 1979) 


immerman and Garron initially 

suggested the term "melanocyto- 
ma" to describe the heavily pigmented 
tumor of the optic nerve head.' On the 
basis of 35 cases in which the eyes 
were either enucleated or followed up 
clinically, those investigators were 
able to document the benign nature of 
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the tumor. As a result of their obser- 
vations and subsequent studies," 
ophthalmologists are able to diagnose 
accurately this melanotic lesion, and 
to observe these patients with confi- 
dence. Since previous studies have 
emphasized either the histologic fea- 
tures or the ophthalmoseopic appear- 
ance of the lesions, this study was 
designed to evaluate the visual fields 
and pupillary findings in a series of 
patients with melanocytoma of the 
optic disc. 


PATIENTS AND METHODS 


We reviewed all clinical records of mela- 
nocytoma patients who have undergone 
evaluation in the Oncology Unit of the 
Retina Service at Wills Eye Hospital and at 
the Bascom Palmer Eye Institute. Twenty 
patients were able to return to be reexam- 
ined for the purpose of this study. Study of 
the pupil consisted of measuring pupillary 
diameters in both light and dark illumina- 
tion, assessing the light and the near 
response, and detecting the presence or 
absence of a Marcus Gunn pupillary sign 
by the swinging light test; The patient 
next underwent formal Goldmann perime- 
try. Each visual field was performed by a 
physician experienced in perimetry, who 
did not know the shape or location of the 
tumor nor in which eye the tumor was 
present. Fundus photography and fluores- 
cein angiography were performed at the 
completion of the examination. 


RESULTS 


The historical and clinical features 
in 20 patients with unilateral melano- 
eytoma are summarized in the Table. 
There were 12 whites, seven blacks, 
and one Puerto Rican in the study. 
Sixteen patients were female and only 
four were male, confirming the 
reported preponderance of female 
subjects.' The age at the time of diag- 


nosis ranged from 14 to 77 years. No 
patients had a history of glaucoma, 
elevated intraocular pressure, or glau- 
comatous cupping of the disc. 

Two patients were found to have a 
normal visual field without blind spot 
enlargement (cases 1 and 2). In case 1, 
sparse pigment filled a deep optic cup 
and could be seen under the temporal 
rim, yet no pigment was situated over 
rim tissue or involved peripapillary 
retina. In case 2, the optic disc was 
involved in its entirety, but the lesion 
did not extend beyond the disc 
margins (Fig 1). It can be deduced 
that without substantial pigment in- 
volvement of the peripapillary region, 
enlargement of the blind spot does not 
occur. 

Three patients had a blind spot 
minimally enlarged in contrast to the 
normal blind spot in the fellow eye 
(cases 3, 4, and 13). The pigment in 
these cases extended just beyond the 
margin of the optic disc (Fig 2). 

Fifteen patients, ten of whom had 
concomitant field defects, had consid- 
erable blind spot enlargement. The 
degree of enlargement approximated 
the amount of melanocytoma extend- 
ing beyond the disc margin into the 
adjacent peripapillary region, rather 
than the absolute size of the tumor 
(Fig 3). Pigment shading of the peri- 
papillary neurosensory retina from 
transmitted light provides a plausible 
mechanism for blind spot enlarge- 
ment. 


Two patients had an inferior nasal ~ 


step without evidence of an additional 
arcuate defect (cases 11 and 12). In 
each case, the peripapillary superior 
arcuate nerve fibers were inter- 
spersed with black pigment and white 
material, the latter suggesting axonal 
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dysfunction -hat could account for 
slight visual field constriction and 
step productien (Fig 4). 

Eight patents had nerve fiber 
bundle defec.s, four of which were 
relative (cases 17 tc 20). The lesions 
producing a »elative nerve fiber bun- 
dle defect tended to have mild to 
moderate involvement of the nerve 
fiber layer, l1tle collections of white 
material, skght obscuration and 
sheathing of the retinal vessels, and 
little, if any. orange pigment on the 
tumor surface (Fig 5). 

Each of tae four melanocytomas 
producing aa absolute nerve fiber 
bundle defec- tended to have exten- 
sive involvement o? the nerve fiber 
layer with abundant whitish accumu- 
lations, | severe obscuration and 
sheathing of the retinal vessels, and 
considerable Jeposition of orange pig- 
ment on the tumor surface (Fig 6). 

The most meaningful pupillary 
finding was he presence of a Marcus 
Gunn pupil msilateral to the melano- 
cytoma in six patients and contralat- 
eral in one patient who had traumatic 
corneal scarring and a dense cataract, 
preventing evaluation of the posterior 
segment. The remainder of the pupil- 
lary findings were normal. 


COMMENT 


The capab lity of the melanocytoma 
to produce cefects in the visual field 
has been reeognized previously. Zim- 
merman stated that most of the 28 
cases that Ae reviewed showed en- 
largement o^ the blind spot.* In addi- 
tion, he mentioned field defects 
believed to be caused by an associated 
glaucoma in three patients, and field 
defects other than an enlarged blind 
spot attributed to the tumor in five 
patients. There is, however, no further 
information regarding the nature of 
these field defects. 

Spencer mentions the enlarged 
blind spot zs the visual field defect 
produced by melanocytomas.‘ Con- 
strietion of the peripheral field has 
been menticned by both Spencer: and 
Balestrazzi in separate descriptions 
of a patient with melanocytoma.'^ 
Anderson and O'Neill mention a 
projecting tongue from the blind spot 
correspondiag to the distribution of 
the lesion." Two paracentral scotomas 
and a superonasal step that was 
arcuate in rature were demonstrated 


.-—ffi a patient described by Wiznia and 


~ 


- 


Price." 

On assessment of the visual fields in 
our series cf melanocytoma patients, 
we agree -hat enlargement of the 
blind spot feund in 18 patients (90%) is 
the most frequent field defect. The 
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Histor. cal and Clinical Features 












Marcus 
Gunn 
Vision Pupil Visual Field 





Case/Age, yr/ 
Race/Sex 









Eye 















1/31/B/F OD Asymptomatic 6/6 OD Absent Norma! 
6/6 OS 
2/55/W/M OD Asymptamatic 6/6 OD Absent Norma! 
3/37/W/F OD = Asymptamatic 6/6 OD Absent Minimal blind spot 
6/6 OS enlargement 






4/70/W/F OS  Asymptoamatic 6/9 OD Absent Minimal blind spot 
6/9 OS enlargement 






(Drusen) 









5/66/W/F OS = Asymptematic 6/5 OD Absent Blind spot en- 
6/5 OS largement 

6/56/W/F OD Asymptematic 6/6 OD Absent Blind spot en- 
6/6 OS largement 






7/52/B/M OS Blurred central 6/18 OD* Absent Blind spot en- 
vision 6/18 OS* largement 
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8/59/W/F OD Asymptomatic 6/6 OD Absent Blind spot en- 
6/6 OS largement 

9/48/B/F OD Asymptemnatic 6/6 OD Absent Blind spot en- 
6/6 OS largement 

10/70/W/F OS  Asymptoermatic 6/9 OD Absent Blind spot en- 
6/12 OS largement 













(cataracts) 


OD = Asymptenatic 6/6 OD Absent Blind spot en- 
6/6 OS largement, in- 
feronasal step 


6/6 OD Absent Blind spot en- 
6/12 OS largement, infe- 
ronasal step 


13/49/W/F OS Asymptamatic 6/6 OD Absent Minimal blind spot 
6/6 OS enlargement, rel- 

ative NFB? de- 
fect 
Blurrec vision 6/7.5 OD Blind spot en- 
OD 6/6 OS OD largement, rela- 
tive NFB} defect 

15/65/W/F OD Asymptcmatic 6/6 OD Present Blind spot en- 

HM OSt OS largement, rela- 
tive NFB} defect 


OS . Asymptematic 6/6 OD Present Blind spot en- 
6/6 OS OS largement, rela- 
tive NFB7 defect 


17/77/W/F OD Blurred vision 6/15 OD Present Blind spot en- 

OS 6/60 OS§ OD largement, ab- 
solute NFB} de- 
fect 


Present Blind spot en- 
6/6 OS OS largement, ab- 

solute NFB} de- 
fect 


6/6 OD Present Blind spot en- 

6/18 OS OS largement, ab- 
solute NFB} de- 
fect 


Progressive 6/12 OD Present Blind spot en- 
visua loss 6/6 OS OD largement, ab- 
OD fer 5 yr solute NFB} de- 

fects 












11/16/W/F 









12/60/B/F OD 





Asymptamatic 























14/24/W/F 


















16/14/PR/M 



































18/45/B/F Asymptematic 




















19/39/B/M Visual ess OS 






















20/22/B/F 







*Solar retinopathy. 

TNFB, nerve fiber bundle. 

iCorneal scar and cataract OS; MM, hand movements. 
§Branch vein occlusion with mac: lar hemorrhage. 
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i a 


NS 
ASQ 





o r4» 270. . 285 300 240 #255 270 285 300 
Fig 1.—Normal field OD (isopters: I2e, I4e) when pigmented Fig 2.—Minimally enlarged blind spot OD with (isopters: I2e, 14e) 
lesion confined to disc (case 2) (inset, original magnification slight extension of tumor beyond disc margin inferotemporally 
x 2). (case 3) (inset, original magnification x 2). 





OS. NO ae SE. aa 


240 255-270 285 300 


710 
! T 255- 270 285 300 Fig 4.—Visual field shows blind spot enlargement and inferonasal 
Fig 3.— Visual field shows substantial blind spot enlargement OS step OD (isopters: I2e, 14e). There is tumor infiltration and whitish 
(isopters: I2e, 14e) when melanocytoma extends beyond disc material in superior arcuate bundle (case 11) (inset, original 
margin (case 10) (inset, original magnification x 1). magnification x 1). 





240 255 270 285 300 
Fig 5.—Visflal field shows blind spot enlargement, relative nerve Fig 6.—Visual field shows blind spot enlargement and absolute 





fiber bundle defect, and general constriction OS (isopters: |2e, nerve fiber bundle defect OS (isopters: V4e, Ill4e, V4e). Extensive 
I3e, 14e). Most notable extension of tumor is inferior to disc involvement of peripapillary retina with whitish material is most 
margin with whitish material in nerve fiber layer (case 16) (inset, notable along superior arcuate bundle (case 19) (inset, original 


original magnification X 1). magnification X 1). 


e. 


j 

enlarged blind spot evidently corre- 
sponds to the extension of pigmented 
tumor beyord the boundary of the 
disc. The two patients with tumor 
entirely within the disc boundary had 
no blind spet enlargement. In the 
others, pigmented tissue extending 
over the disc margin in the nerve fiber 
layer apparently shades underlying 
peripapillary retina from transmitted 
light. 

The nasal steps and arcuate nerve 
fiber bundle defects obviously repre- 
sent impairment of axons traversing 
the disc. The pathogenesis of these 
field defects is speculative. Compres- 
sion of nerve fibers producing pres- 
sure atrophy is one possible explana- 
tion. The whitish, often elevated 
lesions have deen shown to represent 
swollen axoas produced by tumor 


l. Zimmermar LE, Garron LK: Melanocytoma 
of the optic dise. /nt Ophthalmol Clin 2:431-440, 
1962. 

2. Joffe L, Shields JA, Osher RH, et al: Clinical 
and follow-up studies of melanoeytomas of the 

optic disc. Ophthalmology, to be published. 

3. Zimmerman LE: Melanocytes, melanocytic 
nevi, and melanocytomas. Invest Ophthalmol 
4:11-41, 1965. 

4. Spencer WH: Primary neoplasms of the 
optic nerve and its sheaths: Clinical features and 
current cencepts of pathogenic mechanisms. 
Trans Am Ophtalmol Soe 10:490-528, 1972. 
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compression," and these may signify 
field loss. Alternately, compression of 
dise or retinal microcirculation may 
result in ischemic axonal loss.‘ This 
mechanism is consistent with cases of 
sudden visual loss reported by Zim- 
merman’ and Howard and Forrest.'* 
Either mechanism could acceunt for 
the observed fact that a melanocyto- 
ma has caused loss of ganglion cells 
and optic atrophy with consequent 
field defects and progressive visual 
loss??? 

Six patients in this study (89%) had 
a Marcus Gunn pupillary sign due to 
melanocytoma. In each case, there was 
a major nerve fiber bundle field 
defect produced by a large melanocy- 
toma, which markedly infiltrated the 
peripapillary nerve fiber layer. This 
relationship had been reportec in only 
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one previous zase, probably because 
the swinging light ‘test is not 
performed routinely. It is our opinion 
that this pupillary finding probably 
accompanies all optie nerve melanocy- 
tomas that produce substantial visual 
field defects. We believe that by 
assessing pupillary function, in addi- 
tien to perimetric evaluation, the vari- 
able biologic nature of these pig- 
mented tumors may be better under- 
stood. 
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Retinal Rivalry in Functional Amblyopia 


Theodore Lawwill, MD, Guy Meur, MD 


è Thirteen patients with varying de- 
grees of amblyopia were examined for 
perception of retinal rivalry with the use of 
the phase difference haploscope. Visual 
acuity was varied in the fixing eye by the 
addition of plus lenses, equalizing ocular 
dominance. Retinal rivalry could be 
detected over wide ranges of visual acuity 
disparity by amblyopic patients with visual 
acuity better than 20/50. Rivalry could not 
be detected, however, by patients with 
less than 20/50 visual acuity in their 
amblyopic eye. 

(Arch Ophthalmol 97:1100-1102, 1979) 


Retina! rivalry occurs, usually under 

artificial conditions, when images 
with dissimilar contours or colors are 
presented to the central field of each 
eye. The binocular visual system can 
deal with dissimilar images by ster- 
eoscopic perception, total suppression 
of one image, or retinal rivalry. The 
classic illustration of retinal rivalry is 
composed of two sets of diagonal lines 
that are oriented in opposite direc- 
tions (Fig 1). When a person with 
normal binocular vision attempts to 
fuse the two images, the result is an 
unstable patchwork combination of 
the two images, not a complete fusion 
that would yield a field of crossing 
lines. If one eye is strongly dominant 


over the other, the pattern perceived 
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by that eye predominates, but con- 
flicting contours from the other eye 
will usually be seen at least some of 
the time with continued viewing. 
Another presentation of retinal rival- 
ry uses two checkerboards; one is 
presented to each eye. One field is 
rotated 45? so that the checks appear 
as diamonds (Fig 2). When an attempt 
is made to fuse the two fields, a 
changing mixture of squares and 
diamonds is seen. This presentation 
has been used with counterphase 
modulation to study the visual-evoked 
response correlation of retinal rival- 
ry.' Retinal rivalry has been used as 
evidence to support several conflicting 
hypotheses on the mechanism of 
fusion. 

Suppression and retinal rivalry are 
related phenomena. Rivalry can be 
thought of as a fast-alternating, local 
variety of suppression. The retinal 
distribution of the two phenomena are 
similar" It would appear that both 
phenomena are working continuously 
in binocular vision to obtain an inter- 
pretable perception of the conflicting 
images from the two eyes. Alteration 
of sensorial messages without true 
fusion or summation is manifest in 
several ways. First, the binocular 
foveolar light threshold is about the 
same as the monocular one. Second, 
retinal rivalry occurs immediately and 
automatically if balanced dissimilar 
targets are presented in correspond- 
ing areas of the two retinas. Third, the 
visual-evoked response of one eye is 
decreased if a pattern is presented to 
the other eye.' ^^ 

Amblyopia, with or without strabis- 





mus, may be associated with suppres- 
sion in the central visual field of the 
amblyopic eye to the point that retinal 
rivalry cannot be observed. The ques- 
tion arises whether any correlation 
exists between the depth of amblyopia 
and inhibition of retinal rivalry. We 
have tried to answer this question in 
this study. 


MATERIALS AND METHODS 


The degree of retinal rivalry depends on 
the targets that are chosen to evoke it. The 
targets for the two eyes must be dissimilar, 
yet similar as far as complexity and inter- 
est are concerned. A pair of geometric 
forms (circle and square, circle and trian- 
gle) or identieal images with different 
colors? suit quite well. 

We used the phase difference haplo- 
scope, as described by Aulhorn.* The 
patient observed the targets through 
sector discs. The rotation speed of the discs 
was greater than the critical fusion 
frequency. The targets themselves were 
projected through identical sector discs so 
that the projection was interrupted at the 
same frequency. The four discs were set in 
phase or opposition to present the targets 
to one eye, the other eye, or to both eyes 
simultaneously. 

The patients viewed the dissimilar 
targets through the haploscope in a 
manner that the images were superim- 
posed in the central area of the visual field. 
The patient was asked to report whether he 
or she saw one target, the other target, 
both simultaneously, or a mixture of the 
two. Responses fell into the categories of 
suppression or no rivalry, retinal rivalry, 
intermittent simultaneous perception, or 
permanent simultaneous perception. 

Several attempts to induce retinal rival- 
ry were made. Reducing the intensity of 
the target to the normal eye to very low 


Patient Data 


Visual 
Acuity* 


Patient 


20/20 
20/30 
20/50 
20/200 
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Normal Eye 


———MÓ— eke aoe 
Comment? 


Correctiont 
+0.50 x 40 
+0.50 + 0.50 x 40 
+0.75 + 0.50 x 40 
c 1.00 + 0.50 x 40 





Amblyopic Eye 


MM M — M —Ó nn aes 
Corrections Comment 
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Normal Eye Amblyopie Eye 


———————————— 
Correction$ Comment 





Patient Acuity* Commentt Correctioni 









Simultaneous perception; 4 1.50 
intermittent fading of AE 


6 20/20 R —0.25 + 0.25 x 90 “a 4d? 
20/30 R * 0.75 + 0.25 x 90 * 1.25 + 0.50 x 90 R 
20/70 R * 1.25 + 0.25 x 90 * 2.25 + 0.50 x 90 R 
20/200 R * 1.75 + 0.25 x 90 +3.25 + 0.50 x 90 R 










7 20/20 NR 4 0.50 


mr Pe D M ET, cael WEE CHEN S 
20/25 NR + 1.00 


Ame s oen e PE PME Iuris TEE Td - ae 
20/40 NR + 2.50 


20/70 NR + 3.00 +3.00 x &0 


20/100 at ia 


20/200 NR +3. 


<20/200 















8 20/20 R + 3.00 M TP 
20/30 R + 4.00 +3.00 + 0.25 x 105 R 
20/50 R + 4.50 74.50 + 0.25 x 105 R 
20/200 R + 5.00 * 4.75 + 0.25 x 105 R 









NR; permanent simul- + 1.00 
taneous perception 









NR: permanent 
simultaneous 
perception 






















20/20 Simultaneous perception; —1.75 4 2.00 x 80 















20/30 intermittent fading of AE —0.75 + 2.00 = 80 
20/50 —0.50 + 2.00 x 80 






—7.50 + 1.50 » 150 










20/70 














20/100 Permanent simultaneous | —0.25 + 2.00 x 80 
— 20/200 perception +0.25 + 2.00 x 80 








Suppression of AE, with + 0.50 
20/30 some flashes of 4- 1.50 



























20/40 Sarees parcapiih +1.75 —3.50 + 2.50 x 135 
20/70 * 2.00 
BB aS CLOGIMTSMRENEETCNDEN OON AG ue. ZO 







NR + 2.50 
+2.00 + 1.50 x 90 
20/25 NR * 3.50 + 1.50 = 90 T 3.00 + 1.50 =x 90 


20/40 NR +3.75 + 1.50 » 90 












+4.00 + 1.50 x 90 





* 4.00 + 1.50 » 90 


.«— *Visual acuity achieved by the normal eye with correction noted on the same line. Also, visual acuity of the amblyopic eye wth the ccrrection noted on the 
same line. 

fPatient response in the normal eye when correction for the normal eve, on the same line, was paired with each correction for the amblyopic eye. R 
signifies rivalry; NR, no rivalry; and AE, amblyopic eye. 

{The correction for the normal eye that produces visual acuity in the normal eye shown en the same line in column 2. 

§The correction for the amblyopic eye that yields visual acuity in the amblyopic eye shown on same line in column 2. 

iPatient's subjective response to the matching of each amblyopic correction with each normal correction. In patients 6, 8, and 13, Matches were 
attempted between all combinations of refractive correction and blur for each eye. In patients 6 and 8, rivalry was detected in each instance. In patient 13, 
blurring of the fixing eye to 20/70 was required to establish rivalry. In the remaining patients, the amblyopic eye was fully corrected for each match. 
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Fig 1.—Classical presentation of retinal rivalry with use of oppos- 
ing contours. When fusion of these two images is attempted, 
changing patchwork of contours is seen rather than field of 
crossed lines. With continued viewing, predominance of one or 
other pattern changes in different areas throughout field. 
Changes are rapid, and dominance in any one area appears "all" 
or "none" at any particular moment. 


levels was not sufficient to induce rivalry. 
However, blurring vision in the normal eye 
with plus lenses causing artifieial myopia 
was found to be quite effective in equaliz- 
ing the dominance of the two eyes and 
allowing rivalry to occur between the 
normal and amblyopic eyes in some 
patients. - 

In our experiments, the two targets were 
a circle and a triangle about 1° wide. 
Thirteen amblyopic patients were exam- 
ined. One subject was esophoric and 
showed a slightly nasal fixation. The other 
12 patients were orthophorie and had 
central fixation. Retinal correspondence 
was normal in 11 patients. The remaining 
two were not observed. No opacities of the 
cornea or lens, or lesions of the fundus, 
were observed. All the patients read the 
Ishihara color plates correctly. 


RESULTS 


In the analysis of the data (Table), 
the patients appear to be divided into 
two groups. In the first group 
(patients 1, 6, 8, and 13), the best 
corrected visual acuity of the am- 
blyopie eye is equal to or better than 
20/40. Rivalry occurs spontaneously 
(patients 6 and 8), or when visual 
acuity of the normal eye is artificially 
lowered to the level of the amblyopic 


1. Lawwill T: The electrophysiology and psy- 
chophysiology of amblyopia, in Fells P (ed): The 
Second Congress of the International Strabismo- 
logical Association. Marseilles, France, Diffusion 
Générale de Librairie, 1976, pp 124-136. 

2. Aulhorn E: Die gegenseitige Beeinflussung 
abbildungsgleicher Netzhautstellen bei normal- 
em and gestorten Binocularsehen. Doc Ophthal- 
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eye by inducing artificial myopia 
(patients 1 and 13) An artificial 
disparity of visual acuity (patients 6 
and 8), even a considerable one, does 
not necessarily inhibit spontaneous 
rivalry. In the second group, where 
visual acuity of the amb!yopie eye is 
lower than 20/50 (patients 2 through 
5, 7, and 9 through 12), rivalry does not 
occur, whatever the degree of artifi- 
cial lowering of visual acuity in the 
normal eye. One finds either constant 
suppression of the amblyopie eye 
(patients 2, 3, 5, 7, and 11), simulta- 
neous perception (patients 9 and 10), 
or simultaneous perception with some 
episodes of suppression of the am- 
blyopie eye (patients 4 and 12). 


COMMENT 


These experiments show that the 
amblyopie patient is less able to 
perceive retinal rivalry, particularly 
when the amblyopia is severe. Retinal 
rivalry was never observed when the 
amblyopie eye had a visual acuity 
lower than 20/50. In these eases, there 
was constant or intermittent suppres- 
sion. The question arises why the 
measurement of retinal correspon- 
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Fig 2.—When rotated checkerboards are viewed in similar 
manner, subject sees changing pattern made up of both 
diamonds and squares. Only one type of element is seen in one 
area at any particular moment; however, at next moment, other 
type may be seen in same area. 


dence with the amblyoscope was possi- 
ble in some patients despite the fact 
that the rivalry test by haploscopy 
showed suppression. This may relate 
to the fact that the amblyoscope 
targets were larger and consisted of 
complementary figures so that they 
did not "rival." (The orthoptists usual- 
ly observe that suppression of the 
amblyopic eye occurs only with very 
small targets.) This kind of suppres- 
sion is constant in the amblyopie eye 
with an acuity lower than 20/50. 

Suppression and retinal rivalry are 
intimately related in the normal 
subject, and the same holds true for 
the amblyopic patient. Retinal rival- 
ry can be enhanced in some cases of 
amblyopia by reduction of the visual 
acuity in the nonamblyopie eye with 
plus lenses. On the other hand, retinal 
rivalry is not necessarily abolished in 
the presence of a strong disparity of 
acuity produced by plus lenses. Thus, 
the loss of retinal rivalry constitutes a 
good functional test of amblyopia as 
far as low acuities are concerned. 
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‘Intraocular Cysticercosis 


Kenneth H. Messner, MD, William S. Fammerer, MD 


€ Two intravitreal Taenia cysts were 
removed intact by pars plana vitrectomy 
from a 59-year-old weman who had never 
left the continental United States. The 
intraocular course of the cysts pro- 
gressec from an initial chorioretinal loca- 
tion, accompanied by an intense focal 
inflammatory reaction, to free floating in 
the vitreous cavity within two months; 
thereafter, there was only a low-grade 
vitritis for an additional five months until 
removal Light and electron microscopic 
studies suggested Cysticercus cellulosae 
as the infecting agent, although mature 
hooklets were absert. Local pork prod- 
ucts were considerec to be the source of 
the infection. Preretinal fibrosis and 
posterior subcapsular vacuoles were the 
final residua and dic not progress after 
removal of the cysts. Although uncommon 
in the United States, cysticercosis should 
be considered in cases of focal necrotiz- 
ing chorioretinitis. 

(Arch Ophinalmo! 97:1103-1105, 1 979) 


Recent reports of human intraocular 

parasitesis by zoonotic organisms 
have emphasized that this problem 
may be mere common than appre- 
ciated.'^ Early excision of the intra- 
vitreal eysts of Cysticercus cellulosae 
by pars plana vitrectomy has been 
advocated as a means of preventing 
an otherwise progressive downhill 
course.‘ The purpose of this article is 
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threefold: (1) to illustrate how well an 
eye can tolerate a cestoid cyst that has 
passed from a subretinal location to 
free floating in the vitreous czvity; (2) 
to suggest a safer role for vitrectomy 
in the removal of the int-avitreal 
organism; and (3) to alert the medical 
community to the possiblity of 
autochthonous cestode infection. 


REPORT OF A CASE 


A 59-year-old woman first moted the 
onset of ocular discomfort and blurring of 
vision of the right eye in August 1975. She 
consulted her ophthalmologist who noted 
decreased visual acuity in the right eye and 
the presence of mild iritis and anterior 
vitritis. She received a topical rezimen of 
cycloplegics and 1.8% prednisolome sodium 
phosphate four times daily, bit acuity 
decreased further, and ocular dscomfort 
increased during the next several days. 
Consultation, in our retinal clinie on Aug 
29, disclosed a corrected visual icuity of 
20/100 OD and 20/20 OS. Intraocular 
tension was 8 mm Hg by apolanation 





Fig 1.—Six weeks after onset of imflamma- 
tion. Double cysts evolve from su»eronas- 
al retina, right eye. 
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tonometry in the right eye and 11 mm Hg 
in the left eye. The left eye was completely 
normal. The rght eye had minimal injec- 
tion but had numerous large keratic precip- 
itates and an intense anterior chamber 
cellular reaction. The vitreous cavity had 
an intense cellular reaction and a focal 
active necrotizing chorioretinitis in the 
superonasal quadrant. Vitritis obscured 
the fundus details. The following studies 
yielded normai results: complete blood cell 
count, sedimentation rate, and serum 
caleium. A chest x-ray film was normal, 
and there was a negative titer for toxoplas- 
mosis. Therapy was continued with topical 
cycloplegies and 1.8% prednisolone sodium 
phosphate four times daily, and the patient 
was given a sub-Tenon's injection of a 
depot-steroid. Improvement oceurred dur- 
ing the next week, and she received an 
oral course of predrisone. Within two 
weeks, the vitreous reaction decreased, and 
an elevated double cyst could be seen at the 
focus of the chorioretinitis. By one month 
after therapy, the vitreous had cleared, and 
the double cyst in the retina had elevated 
further (Fig 1). The patient was then 
unavailable for follow-up for two months; 





Fig 2.—Four months after onset. Note two 
free-floating intravitreal cysts. 
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she took no medication during that inter- 
val. On reexamination two months later, 
the visual acuity in the right eye was 
20/100 with normal tension. An inflamma- 
tory reaction had almost totally subsided, 
and two free-floating cysts were noted in 
the vitreous cavity (Fig 2). The superonasal 
focus of inflammation had subsided to a 
flat atrophic scar (Fig 3). Soft tissue radio- 
graphs and a computed tomographic brain 
scan showed no calcified masses or cysts. 
Cerebrospinal fluid and serum were non- 
reactive against Taenia solium and Echi- 
ROCOCCHS granulosus antigens. 





Fig 3.—Four months after onset, with 
atrophic site of origin of cysts in supero- 
nasal quadrant. 





Fig 5.—Witole cyst, longitudinally sectioned, shows single 
infolded area (inset) and superficial wart-like processes (methy- 
lene blue, x 90; inset, x 300). 
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The patient declined vitrectomy at this 
point and had a smoldering 1+ vitritis and 
iritis for the next five months; she used 
topical steroids and cycloplegics on an 
intermittent basis. The lens developed a 
few posterior subcapsular opacities, and a 


delicate preretinal fibrosis occurred over 


the macula. During this interval, the two 
cysts slowly increased in size and became 
more rounded (Fig 4), but no contractile 
movements were noted at any time. On one 
occasion, a small, superficial retinal hemor- 
rhage was noted inferiorly and suspected 
to be secondary to mechanical trauma by 





Fig 4.—Eight months after onset, with 
gradual increase in size of cysts. 
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the cysts, which floated freely in the space 
behind the collapsed posterior vitreous 
face. Nine months after onset of the ocular 
inflammation, the patient agreed to a 
vitrectomy. A pars plana approach was 
made with a 0.6-mm tip on the rotary 
vitrectomy instrument. All formed vit- 
reous and cellular debris were excised in 
the anterior vitreous cavity before turning 
to the cysts in the posterior pole. With the 
0.6-mm port opened fully and the motor 
turned off, the cysts were individually 
engaged and evacuated intact through the 
vitreous extractor by applying gentle 
suction. No cutting was required as the 
cysts readily molded to pass through the 
instruments and tubing. The cysts mea- 
sured 3x 1 x 1 mm, were translucent 
pearly white, and showed no spontaneous 
movement or gross evidence of a scolex. 
Microscopic examination of the speci- 
mens showed immature cestode larval 
cysts that lacked identifying hooklets to 
permit definitive identification (Fig 5 and 
6). The postoperative course was unevent- 
ful, and all inflammation rapidly subsided. 
The visual acuity remained at 20/70 due to 
the posterior subcapsular lens opacities. 


COMMENT 


The relatively benign six-month 
course of intravitreal cestode cysts 
demonstrated in this case stands in 
contrast with the poor prognostica- 
tions in the literature.** During the 
six months that the cysts were free 





Fig 6.—Infolded region demonstrates minute hair-like micro- 
triches (t), longitudinal muscle fibers (m), peripheral fibrous layer 


(p), and ducts (d) (methylene blue, x 900). 
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floating in the vitreous cavity, the 
vitreous and anterior chamber demon- 
strated oniy a low-grade inflammato- 
ry response, with the latter respond- 
ing to topical corticosteroid and cyclo- 
plegic treatment. The lens developed a 
few posterior subcapsular opacities, 
but this may have been influenced by 
the intermittent use of topical ste- 
roids. No further progression of the 
vacuoles had been noted in 1% years of 
follow-up. The retina developed a flat 
atrophic sear at the site of penetration 
into the vitreous cavity, a small flame- 
shaped hemorrhage inferiorly, and a 
delicate preretinal fibrosis in the 
macula. Nene of the retinal sequelae 
required specific therapy. 

Attempts to remove a cyst before it 
detaches from the ocular wall and 
becomes free floating in the vitreous 
can result in loss of the eye by hemor- 
rhage or rupture ef the cyst. Cestode 
cysts incite an intense inflammatory 
response im the underlying choroid, 
and hemorrhage can be expulsive. 

Rupture of a cyst can release toxic 
produets or result in intraocular seed- 
ing, with subsequent destruction by 


an infammatory infiltrate. 


The patient was a lifelong resident 
of a centra! Pennsylvania suburb and 
had not traveled outside of the imme- 
diate area in the past ten years. She 
had no direct contact with livestock 
and kept ne household pets. However, 
she frequeatly purchased homemade 
scrapple (a boiled pork product) from 
local farms and was in the habit of 
consuming it raw. 

The human species is the definitive 
host of the adult stage of the tape- 


1. Hutton WL, Vaiser A, Snyder WB: Pars 
plana vitrectomy for removal of intravitreous 
cysticercus, An J Ophthalmol 81:571-578, 1976. 

2. Marschot WA: Coexwrus infestation of eye 
and orbit. Arch Ophthalmol 94:961-964, 1976. 

3. Bartholomew RS: Subretinal cysticercosis. 
Am J Ophthalmol 79:670-673, 1975. 

4. Wessing à, Meyer-Schwickerath G: Intra- 
okularer Zystizerkus und Behandlung mit dem 


Arch Ophthalmol— Vo! 97, June 1979 


worm, T solium. Gravid segments are 
passed in the stool. When consumed 
by pigs, the eggs hatch and penetrate 
the intestinal mucosa and subsequent- 
ly develop into larval cysts; C cellulo- 
sae, primarily in muscle. hen con- 
sumed live by humans, the eyst devel- 
ops into the adult tapeworm in the 
small intestine, thus compbting the 
usual life cycle. A human may also 
serve as the intermediate host by 
consuming the eggs, which, as in the 
pig, penetrate the gut and develop 
into the cysticereus in a variety of 
organs, including the eye. F is possi- 
ble that our patient became autoin- 
fected by ingestion of eggs »assed in 
her stool. While repeated stcol exami- 
nations of the patient, her husband, 
and son, were negative for tapeworm 
eggs, and all denied passing anything 
that resembled tapeworm segments, 
it is conceivable that the acult tape- 
worm spontaneously passel before 
our examinations. Alternatively, any 
of the local serapple producers (who 
were not examined) could Fave har- 
bored the adult T solium anc contam- 
inated the scrapple with eggs, which, 
when consumed raw, would have led to 
her infection. 

The absence of a rostellum or hook- 
lets renders species iden-ification 
speculative, but this patient clinical 
course was consistent with either T 
solium cysticercus or Multiceps multi- 
ceps coenurus infestation-^' The 
intravitreal location of these cysts 
may account for their failure to devel- 
op fully during an eight-month period 
and for the absence of serslogic or 
CSF reactivity.*" Based on the criteria 
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cited by Pawlowski and Schultz" and — - 


the epidemiologic facts of the case, 


these cysts most probably are imma- — 4 


ture C cellulosae of T solium. 

In summary, this case demon- 
strated that a cestode cyst can be 
tolerated in the human vitreous cavity 
for several months with minimal 
inflammatory reaction. 

Similar to a previous report of 
needle aspiration of am intact cestode 
cyst from the vitreeus, this case 
emphasizes that: attempts should ini- 
tially be directed toward total removal 
by gentle suction. With the lack of 
cartilaginous or osseous structures, 
the thin-walled cysts readily de- 
formed to pass through a 0.6-mm 
opening in a vitrectomy device. A 
muscular scolex can be aspirated 


through a fine needle, and one need © 


not resort to cutting the organism as 
has been reported.’ Keeping the 
cestode cyst intact during removal 
should convey some protection against 
intraocular contamination by toxic 
produets and should be the initial 
surgical goal. 

To our knowledge, all recent reports 
of human intraocular cestode infec- 
tion describe patients who acquired 
the disease outside the continental 
United States, but this patient has not 
traveled outside her immediate com- 
munity in the past ten years and 
never outside of the continental Unit- 
ed States. Although uncommon in this 
country, cestode parasitosis should be 
considered in the differential diagno- 


sis of necrotizing, focal chorioretinitis — . 


in adults. 
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Mucolipidosis IV 


Clinicopathologic Case Reports 


Edited by. William H. Spencer, MD 
Pacific Medical Center, San Francisco 94115 


Histopathology of Conjunctiva, Cornea, and Skin 


Kenneth R. Kenyon, MD; Irene H. Maumenee, MD; W. Richard Green, MD; 


Jacques Libert, MD; Roger L. Hiatt, MD 


è The condition of a 4-year-old white 
girl of Ashkenazi Jewish parents was 
diagnosed as mucolipidosis IV on the 
basis of marked corneal clouding and 
severe psychomotor retardation, in the 
absence of facial-skeletal dysplasia or 
abnormal mucopolysacchariduria. The re- 
sults of histochemical and ultrastructural 
studies of conjunctiva, skin, and corneal 
epithelium confirmed the combined stor- 
age of acid mucopolysaccharide and 
complex lipid substances. An unusual 
histopathologic feature of mucolipidosis 
IV is the predisposition for extreme stor- 
age involvement of corneal epithelial cells 
with relative sparing of the keratocytes, 
which is a finding of potential therapeutic 
implication. In addition, application of 
electron microscopic study of cultured 
amniotic cells and conjunctival biopsy 
specimens to assess for the parents the 
mother's subsequent pregnancy addition- 
ally emphasizes the value of ultrastructu- 
ral studies in the diagnosis of lysosomal 
storage disease. 

(Arch Ophthalmol 97:1106-1111, 1979) 


Tre genetic mucolipidoses, as ini- 

tially defined by Spranger and 
Wiedemann,’ comprise a group of 
inherited metabolic storage diseases 
with features that are common to both 
mucopolysaccharidoses and lipidoses. 


Accepted for publication Nov 20, 1978. 

From the Wilmer Ophthalmological Institute, 
The Johns Hopkins Medical Institutions, Balti- 
more. 

Reprint requests to Wilmer Ophthalmological 
Institute, 601 N Broadway, Baltimore, MD 21205 
(Dr Green). 
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Affected individuals exhibit mental 
retardation plus a variable degree of 
facial and skeletal dysmorphism in the 
absence of abnormal mucopolysac- 
chariduria. Tissue studies suggest the 
combined intracellular storage of both 
acid mucopolysaccharide and glycolip- 
ids within lysosomal inclusions. 

The most recently defined mucolipi- 
dosis variant is mucolipidosis IV, 
initially described in five Israeli chil- 
dren,” all of Ashkenazi Jewish origin, 
and clinically characterized by consid- 
erable congenital corneal clouding, 
profound psychomotor retardation, 
but with no skeletal or facial deformi- 
ty, organomegaly, gross neurologic 
abnormalities, or excessive mucopoly- 
sacchariduria. Histochemical and ul- 
trastructural studies of cornea, 
conjunctiva, liver, and cultured skin 
fibroblasts suggested abnormal accu- 
mulation of both acid mucopolysac- 
charide and complex lipid materials, 
neither of which could be specifically 
characterized. More recently, two ad- 
ditional cases have been reported in 
the United States." The specific 
enzyme deficiency remains unknown 
since activities of acid hydrolases in 
leukocytes and skin fibroblasts have 
consistently been within the normal 
range. Biochemical analyses of brain 
biopsy tissue and cultured skin fibro- 
blasts have shown a sharp increase 
and altered distribution of several 
gangliosides.*’ Prenatal diagnosis of 
mucolipidosis IV has been possible 
since ultrastructural examination of 
cultured amniotic fluid cells has 
disclosed typical intracytoplasmie in- 
clusion bodies. 


The present report describes the 
histochemical and ultrastructural fea- 
tures of conjunctiva, skin, and cornea 
from a 4-year-old white gir! who is, to 
our knowledge, the eighth reported 
case of mucolipidosis IV, and addition- 
ally emphasizes the value of ultra- 
structural studies in the prenatal and 
neonatal diagnosis of metabolic stor- 
age diseases. 


REPORT OF A CASE 


This white girl was born Aug 6, 1974, by 
a breech delivery after an uncomplicated 
full-term pregnancy. During the pregnan- 
cy, however, the mother had noticed that 
the fetal movements were much weaker 
than those during her first pregnancy, 
which had resulted in a normal female 
infant. At birth, the patient weighed 3 kg 
and was 48 cm in length. Initially, she fed 
well and gained weight normally, parallel- 
ing her older sister's physical motor and 
mental development. However, she only sat 
well at 7 months of age, and thereafter, her 
psychomotor development continued to be 
slow. 

The first abnormality to be noted was a 
left esotropia at 3 months of age. Findings 
on an ocular evaluation at that time were 
thought to be normal except for strabis- 
mus. Corneal clouding was first noticed by 
the parents at the age of 5 to 6 months and 
confirmed by an ophthalmologist at the 
age of 8 to 9 months. A tentative diagnosis 
of mucopolysaccharidosis was made, but all 
urinary screenings proved negative. A skin 


biopsy specimen did not show a biochemis | 


eal abnormality. The parents then came to 
The Johns Hopkins Hospital, Baltimore, 
where a diagnosis of mucolipidosis IV was 
made. At the time of initial evaluation at 
The Johns Hopkins Hospital, the review of 
systems was noncontributory, except for 
an obvious esotropia that was accompanied 
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Fig 1.—Conjuctiva. Electron micrograph shows massive encorgement of superficial and interme- 
diate epithelial cells with intracytoplasmic inclusions consisting of fine granular and whorled 
membranous substances. Basal epithelial cells and connect ve tissue cells (at lower left) are only 
minimally affected (colloidal iron, x 4.500). Inset, Conjucttal epithelial and stromal connective 
tissue cells stained sharply positive for acid mucopolysacclaaride (circled in white) ( x 1,200). 


by striking, central superficial corneal 
clouding and for delayed psychomotor 
development that started at 5 to 6 months 
of age. She was a subdued, noninquisitive, 
but otherwise lively child who was not 
walking and had not developed any 
speech. 

The ‘amily history revealed no consan- 
guinity. however, beth parents were of 
Ashkenazi Jewish extraction. The parents 


. -ere yeung and healthy during the preg- 


nancy. There is one older normal sibling. 
The family reports no known mental retar- 
dation. 

On physical examination in February 
1976, at the aze of 18 months, the patient's 
heighteand weight were 74.5 em and 9.55 
kg, respectively, beth being slightly below 


Arch Ophthaimol—Vol 97, June 1979 


the tenth percentile for that age. Her 
facies was characterized by z lack of 
expressivity with a somewhat sagging 
facial musculature. She had strking epi- 
canthal folds; however, facial soarseness 
was not apparent. The liver wat palpated 
two fingerbreadths below the mixht costal 
margin in the midclavicular line. The 
spleen was full and easily palmated. The 
upper extremities showed a bilateral 
simian crease and a positiona. clawhand 
that was probably due to an exsess flexor 
tone. Similarly, she had an equmus defor- 
mity of the lower extremities thet could be 
fully correeted manually. Range f motion 
was full in all joints. On neurolegic exami- 
nation, she had an abnorma positive 
support reflex and a poor Landau and 


sluggish lateral righting reflexes, and 
several muscle groups had decreased tone 
without true spasticity. The deep tendon 
reflexes in all extrem ties were intact but 
weak, and there was a positive Babinski 
reflex bilaterally. 

Cortical function testing disclosed a 
mental scale of 11 months, a motor skill of 9 
months, and a soeial maturity quotient of 
66 (Vineland Social Maturity Test Scale), 
all in the moderately retarded range. 

On ocular evaluation, acuity could not be 
measured accurately, but the child followed 
light. Lid position was normal, but with 
striking epicanthal fdlds. She had a vari- 
able left esotropia of about 20 PD, with no 
spontaneous abduction beyond the midline. 
The eye movements were occasionally 
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Fig 2.—Skin. Electron microscopy of dermal capillary vessel with collapsed lumen (L) shows endothelial 
cells to have numerous, electron-dense membranous lamellar inclusions. Mildly affected fibroblast (F) 
contains similar material (paraphenylenediamine, x 10,000). Inset, Phase-contrast microscopy shows 
normal-appearing epidermis, with vacuolated fibroblasts (outline arrows) and vascular endothelial cells 
(white star) in dermis ( x 1,200). 


disjunctive with intermittent horizontal 
jerk-type nystagmus. Slit-lamp examina- 
tion could not be performed, but both 
corneas exhibited central clouding grossly. 
The optic nerve heads appeared normal; no 
macular cherry-red spot or other posterior 
pole abnormality was seen with the indi- 
rect ophthalmoscope. 

Laboratory data showed a normal urinal- 
ysis and hemogram. Metabolice screening 
results for reducing substances, mucopoly- 
saccharides, and abnormal amino acids 
were negative. Serum levels of N-acetyl- 
p-glueosaminidase,  arylsulfatase-A, a- 
mannosidase, /f-galactosidase, and N- 
acetyl-glucosaminidase were all normal. 
They were also normal in cultured fibro- 
blasts, and gio inclusions were evident in 
the cultured fibroblasts. 

A computerized tomographic scan was 
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normal. A partial skeletal x-ray film survey 
showed the bones to be relatively thin and 
osteoporotic. There was a striking coxa 
valga deformity. The vertebral bodies were 
slightly immature in appearance. There 
was, however, no evidence of dysostosis 
multiplex. 

At the age of 2 years, the epithelium of 
the left cornea was removed by mechanical 
scraping, which immediately improved cor- 
neal clarity. Within a few days after heal- 
ing of the epithelium, however, the cornea 
again appeared cloudy. 

The child was seen intermittently in the 
following years. Her psychomotor develop- 
ment continued to be slow, and she had not 
learned to walk or speak by the age of 4 
years. 

Since the parents were desirous of 
having additional unaffected children, the 


mother’s third pregnancy was monitored 
by amniocentesis that was performed 
during the 14th week of gestation. The 
amniotic cells were maintained in tissue 
culture for about six weeks, prepared for 
electron microscopy by standard tech- 
niques, and observed to be entirely 
normal. The pregnancy proceeded unevent- 
fully and resulted in the birth of a clinically 
normal girl on Nov 29, 1977. No abnormali- 
ties have become evident within the first 
seven months, and a conjunctival biopsy 


specimen that was taken at the age of 3--.. 


months and examined by electron micros- 
copy was entirely normal. 


MATERIALS AND METHODS 


Biopsy specimens of bulbar confunctiva 
and forearm skin, obtained by convention- 
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Fig 3.—Conjunctiva. By electron microscopy, affected connective tissue cells contain 
small, electron-dense membranous lamellar inclusions. which do not distend cell (uranyl 
x 9,000). inset, At higher magnification, arrays of parallel 
concentric membranes can be resolved to have approximately 50-A periodicity (circled 


acetate-lead citrate, 


in white) ( x 90,000). 


al techniques at the age of 18 months, were 
immediately processed for histochemical 
study and eleetron microscopy. The epithe- 
lial specimeus that were obtained by 
corneal scraping were also prepared for 
electron microscopy. 

For histochemical evaluation, specimens 
of conjunctiva and skin were fixed in 10% 
formaldehyde solution or absolute ethanol, 
embedded in paraffin, thick sectioned, and 
stained with hematozylin-eosin, PAS, col- 
loidal-iron, Aleian blue (pH 2.5), Sudan 
black, or oil-red O. 

For electren microscopy, conjunctival, 
skin, ard corneal specimens were fixed in 
10% glutaralaehyde-formaldehyde solution 
(phosphate buffered, pH 7.4), dehydrated 
in graded alcohols, and embedded in epoxy 
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resin. For orientation and phase-contrast 
microscopy, semithin sections were stained 
with paraphenylenediamine. Ultrathin sec- 
tions were stained with uranyl aestate and 
lead citrate. 


RESULTS 


Light microscopic examination of 
conjunctiva showed extensive vacuola- 
tion of the superficial and nterme- 
diate epithelial cell layers, with less 
prominent vacuolation of stromal con- 
nective tissue cells (Fig 1, imset). In 
the skin, epidermal cells did not 
appear to be excessively vaeuolated, 


but fibroblasts and vaseular endothe- 
lial cells of the dermis showed intracy- 
toplasmie inclusions that were com- 
parable with those of the conjunctival 
connective tissue cells (Fig 2, inset). In 
the corneal epithelium, all cells ap- 
peared sharply distended by fine 
intracytoplasmie inclusions. 
Histochemical studies of both con- 
junctiva and skin disclosed extensive 
intracytoplasmie staining of both epi- 
thelial and connective tissue cells with 
colloidal iron and Alcian blue in the 
absolute-alcohol-fixed spegmens only 
(Fig 1, inset). Staining of connective 
tissue cells by Sudan black was 
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Fig 4.—Cornea. Epithelial cells contain numerous, small, single-membrane-limited 
vacuoles (uranyl acetate-lead citrate, x 6,000). Inset, At higher magnification, limiting 
membrane of storage vacuoles and membranous contents exhibit approximately 55-A 


periodicity ( x 60,000). 


evident in both conjunctiva and skin 
specimens. 

By electron microscopy, the superfi- 
cial epithelial cells of the conjunctiva 
were massively ballooned with intra- 
cytoplasmic inclusions of pleomorphic 
character, mainly consisting of fine 
fibrillogranular material and whorled 
or concentric lamellar lipid substances 
(Fig 1). Intermediate and basal epi- 
thelial cells contained only a few 
membrangus lamellar inclusions. In 
the conjunctival stroma, fibrocytes, 
and capillary and lymphatic endothe- 
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lium were less severely affected, but 
all contained numerous single-mem- 
brane-limited vacuoles, predominant- 
ly of the membranous lamellar type, 
in which a center-to-center periodicity 
of approximately 50 A could be 
resolved (Fig 3). No conjunctival 
nerves could be adequately studied. In 
the skin, similar intracytoplasmic bod- 
ies of the whorled membranous vari- 
ety were only rarely evident in the 
basal layer of the epidermis, although 
they were extremely numerous in the 
dermal fibroblasts and in vascular and 


lymphatic endothelial cells (Fig 2), as 
well as in both Schwann cells and 
axonal processes of peripheral nerves. 
Vascular perithelial cells did not 
appear abnormal. In the corneal 
epithelium, nearly every cell con- 
tained innumerable — single-mem- 
brane-limited inclusions of a relative- 
ly uniform diameter (approximately 
0.5 to 1.0 u); these inclusions similarly 
contained both fine fibrillogranular 
and membranous lamellar contents, 
the latter with approximately 55-A 
periodicity (Fig 4). 


Mucolipidosis IV—Kenyon et al 


COMMENT 


Thé present study describes a 4- 
year-old gir! of Ashkenazi Jewish 
parents in whom the diagnosis of 
mucolipidosis IV was suggested by 
the combination of severe congenital 
corneal clouding end psychomotor 
retardation, in the absence of both 
facial skeletal dysplasia and abnormal 
mucopolysaedhariduria. This diagno- 
sis was further confirmed by the 
histochemical and electron microscop- 
ie findings in conjumctiva, skin, and 
cornea, which were indicative of the 
combined intracellular storage of mu- 
copolysaecharide and complex lipid 
substances. Thus, as Van Hoof et al 
have recently reviewed, the ultra- 
structure of the conjunctiva and other 
tissues may be of diagnostic impor- 
tance, espeemlly in those lysosomal 
storage diseases with specific enzyme 
defects and storage substances that 
have not been completely character- 
ized to proviee definitive biochemical 
diagnosis. Tae value of diagnostic 
ultrastructural studies is again em- 
phasized in the present case by the 
application ef electron microscopic 
analysis of eultured amnionic cells to 
predict correctly the outcome of the 
mother’s third pregnancy, as was 
subsequently confirmed by ultrastruc- 
tural examination of the conjunctiva 
from the newborn. 

The common ultrastructural feature 
of this ease, the presence of mem- 
brane-limited intracytoplasmic vac- 
uoles with fibrillogranular material 
and membranous lamellar contents 
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(corresponding to acid mucopolysac- 
charide and complex lipids, respective- 
ly)," is entirely characteristic of the 
combined storage of these substances, 
as has been observed in severz] other 
mucolipidosis types." The mnusual 
ultrastructural aspect of mucotpidosis 
IV, as Berman et al? and Merir et al^ 
have similarly described, is the predis- 
position of these storage materials to 
accumulate within conjunctival and 
corneal epithelial cells to a much 
greater extent than in the underlying 
connective tissue cells. We have 
observed the opposite distribution in 
mucolipidoses II'** and III,'? wherein 
ultrastructurally similar indusions 
are consistently more numerous in 
fibroblastic cells. Perhaps this predis- 
position for storage in epithel&al cells 
of the cornea and conjunctiva and in 
neuronal cells, with relative sparing of 
connective tissues, may be inferred to 
explain the severe degree of -orneal 
clouding and psychomotor retardation 
in the absence of skeletal ane facial 
dysmorphism. 

The clinical observation that the 
extent of corneal clouding was zempo- 
rarily reduced by removal »f the 
corneal epithelium, as observed both 
in our patient and in one »f the 
patients described by Merin et al,‘ is 
consistent with the histopa!3ologiec 
finding of massive involvement of 
corneal epithelium by storage materi- 
al with relatively minimal imvolve- 
ment of the keratocytes. The degree 
of keratocytic involvement, as « emon- 
strated in the patients described by 
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Merin et al*' appears comparable 
with that of mrucopolysaccharidosis 
types II° and III (Maumenee et al, 
unpublished data, Mareh 1978), in 
which the corneas are clinically clear. 
If we assume, therefore, that corneal 
clouding in mucolipidosis IV is largely 
on the basis o? corneal epithelial 
involvement, then keratoplasty is 
probably no longer appropriate, since 
the usual replacement of donor cor- 
neal epithelium by the host would 
bring renewed clouding. Rather, we 
would suggest that visual therapeutic 
efforts be directed either toward the 
prolonged removal of epithelium from 
the central cornea, as might be accom- 
plished with a glae-on contact lens," 
or perhaps toward resurfacing the 
cornea with transplanted conjunctival 
epithelium" from a suitable parent or 
sibling donor. These potential ap- 
proaches, though not without inherent 
difficulties, may nonetheless be ade- 
quate to prevent deprivation amblyo- 
pia, while avoiding the limited thera- 
peutic value and the far greater risks 
of keratoplasty. 
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Benign Hemangioendothelioma of the 


Lacrimal Gland Fossa 


Yvonne M. Canavan, MB, FRCS (Edin), William C. Logan, MB, FRCS (Lond) 


e A mass was surgically removed from 
a patient who complained of a swelling in 
the lacrimal gland fossa. Histopathologic 
evaluation of the mass showed an 
unusual variant of the benign capillary 
hemangioma that exhibited abundant en- 
dothelial cell proliferation, and that could 
alternatively be classified as a benign 
hemangioendothelioma. 

(Arch Ophthalmol 97:1112-1115, 1979) 


he hemangioma is one of the most 

frequently occurring of all orbital 
tumors and it has also been recorded 
as involving the lacrimal gland. 

We report a case that we believe to 
be a hemangioendothelioma of the 
orbit, an unusual variant of the 
benign capillary hemangioma. This 
report illustrates the difficulty that 
can arise in differentiating this type 
of vascular tumor, featuring abundant 
endothelial cell proliferation, from the 
more malignant forms of heman- 
gioendothelioma. 





Accepted for publication Oct 6, 1978. 

From the Department of Ophthalmology, 
Royal Vietoria Hospital, Belfast. 

Reprints not available. 





1112 Arch Ophthalmol—Vol 97, June 1979 





REPORT OF A CASE 


A 29-year-old woman was seen at the 
Ophthalmology Department of the Royal 
Victoria Hospital, Belfast, with an eight- 
month history of swelling in the upper 
outer quadrant of the right orbit (Fig 1). A 
firm, tender swelling was palpable in the 
region of the lacrimal gland fossa and 
there was some puffiness of the right 
upper lid. There was a 4-mm proptosis and 
a 3-mm downward displacement of the 
right eye. Visual acuity was 6/6 in each eye 
and ocular movements were full. Results of 
all other orbital and systemie investiga- 
tions were normal. A biopsy specimen of 
the lesion was taken, and the resulting 
histologic picture was one of loosely 
arranged, spindle-like cells and numerous 
scattered thin-walled blood vessels (Fig 2). 
It was impossible, with this biopsy materi- 
al, to determine whether the lesion was of 
vascular or neural origin, or possibly a 
spindle cell variety of a "mixed cell" tumor 
of the lacrimal gland. Because of the indef- 
inite result, a lateral orbitotomy was 
performed and a pink, well-cireumseribed 
tumor that incorporated the lacrimal gland 
was removed. Postoperative progress was 
uneventful and the proptosis was fully 
resolved (Fig 3). 


PATHOLOGIC FINDINGS 


Macroscopically, the tumor meas- 
ured 3 x 2 em (Fig 4). It was soft and 


displacement of right eye. 


removal of tumor. 
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fleshy in appearance and the cut 
surface showed areas of hemorrhage. 

Histologic examination of the tu- 
mor showed lacrimal gland tissue 
containing well-differentiated blood 
vessel formation, giving the appear- 
ance of a hemangioma of the lacrimal 
gland (Fig 5). However, in other areas 
of the tumor, the cellular arrangement 
was much more solid (Fig 6), with 
sheets of spindle cells (Fig 7), resem- 
bling the original biopsy specimen, 
and other, less well-differentiated 
cells that exhibited a moderate num- 
ber of mitotic figures (Fig 8). In all 
areas, however, numerous RBCs could 
be seen, both within the blood vessels 
and extravasated into the tissues. 
Silver reticulin staining (Fig 9) dem- 
onstrated that the proliferating cells 
appeared to lie inside the basement 
membrane of primitive small vessels, 
thus indicating that in these more 
suspicious areas, the proliferating cell 
type appeared to be chiefly endothe- 
lial. 

The ultrastructure of the cells on 
electron microscopy did not show any 
specialized features. Filaments, lyso- 
somes, prominent rough endoplasmic 
reticulum, and micropinocytotic vesi- 


Fig 1.—Initial appearance of patient. Note swelling in region of 
lacrimal gland fossa, with associated proptosis and downward 





Fig 2.—Histologic section of biopsy material, showing ibaa 
arranged, spindle-like cells and numerous thin-walled blood 
vessels (hematoxylin-eosin, original magnification X 100). 


Fig 3.—Proptosis completely resolved after lateral orbitotomy and € 
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Fic 4.—Macroscopic specimen of tumor, 
measuring 3 x 2 cm. 
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Fig 6.—Lacrimal gland tissue in association with area of more 
solid tumor formation, containing variety of cell types (hematoxy- 


lin-eosin, original magnification x 100). 


wo t Pee TAD UR UL amore, em 
“ot CE 1 «4 è " ~* 
* Pod Ves " CON: ` 4 v. " $t. utt “3 
l z > >> - atf - -. >, 
` V , $ ^e K " ER 
4 X ASA 





Fig 8.—Anotherarea of same tumor as in Fig 7, featuring irregular, 
less differentiated cellular arrangement and several miotic figures 
(hematoxylin-eesin, original magnification x 100). 
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Fig 5.—Lscrimal gland tissue containing well-formed blood 
vessels amd numerous RBCs (hematoxylin-eosin, original magnifi- 
cation x 20). 
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Fig 7.—Pat of tumor showing spindle-like cell arrangement 
resembling original biopsy material (hematoxylin-eosin, Original 
magnifica: 5n x 100). 





Fig 9.-Silver reticulin stain (Foot), demonstrating that proliferat- 
ing cell appears to be inside basement membrane of primitive 
small vessels and, therefore, is endothelial cell (silver reticulin 
stain, origir al magnification x 100). 
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surrounded by cells featuring rough 


apillary lumen (L), 
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-Electron microscopic photograph showing part of 


Fig 10 


d intracytoplasmic filaments (F). 


an 
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endoplasmic reticulum (R), dilated cisterns (C), micropinocytotic vesicles (P) 


ble (original magnification 


Collagen bundles (CB) are prominent between cells and extravasated RBC is also visi 


x 7,500). 
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cles were all visible within the cyto- 
plasm (Fig 10). 


COMMENT 


The majority of tumor masses that 
occupy the lacrima! gland fossa are 
either epithelial lacrimal gland tu- 
mors, inflammatory pseudotumors, or 
examples of the broad group of 
lymphomas and lymphoid hyperpla- 
sia." Other tumors at this site are 
rare and, to-cur knowledge, this is the 
first time such a predominantly mono- 
morphic tumor of vascular origin has 
been reported in the lacrimal gland 
fossa. 

The terminology of these vascular 
tumors is rather confusing. In the 
polymorphie hemangioma there is 
well-differentiated blood vessel for- 
mation, in which al’ elements of the 
vessel wall are represented as they are 
in the norma] vessel. Hemangiomas 
involving the lacrimal gland have 
been described on several occasions.** 
They usually occur in young age 
groups, although a wide age range has 
been reportec. The hemangioma itself 
is one of the most common tumors 
that involves the orbit in general.’ 
The orbital hemangioma also occurs 
over a wide age range with a prepon- 
derance in younger patients. 

When only the endothelial cell of 
the blood vessel proliferates, the diag- 
nosis is one ef hemangioendothelioma; 
this term was first coined by Mallory 
in 1908. Further criteria for classifica- 
tion were laid down by Stout and 
Murray" more tham 30 years later, 
and they recegnized that sometimes 
the pericyte, rather than the endothe- 
lial cell, was involved in the neoplastic 
process; they designated such tumors 
as a separate group of hemangioperi- 
cytomas. 

The hemangioencothelioma is a 
rare tumor in the orbit. Forrest 
reported one hemangioendothelioma 
among 222 erbital tumors, and in 
Stout’s series in 1943,° the orbit was 
involved in cre of 18 cases of heman- 


1. Hogan MJ, Zimmerman LE: Ophthalmic 
Pathology, ed 2. Philadelphia, WB Saunders Co, 
1962, pp 739-780. 

2. Zimmerman LE: Non-epithelial and second- 
ary tumors of the lacrimal gland. Trans Aust Coll 
Ophthalmol 2:83-89, 1970. 

3. Basar D, Ozman M: Hemangioma of the 
lacrimal gland: Report of a case. Am J Ophthal- 
mol 62:343-344, 1956. 

4. Slem G, Iicayto R: Hemangioma of the 
lacrimal gland in an adult. Ann Ophthalmol 
4:77-78, 1972. 

5. Reese AB: The treatment of expanding 
lesions of the orbit. Am J Ophthalmol 41:3-11, 
1956. 

6. Stout AP: Hemangioendothelioma: A tumor 
of blood vessels featuring vascular endothelial 
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gioendothelioma involving the soft 
tissues of the body. The tumor 
appears to be locally invasive if it is 
not completely removed, and ten of 
Stout's 18 patients died with metas- 
tases (56%). This is a higher m etasta- 
sis rate than that of the hemargioper- 
icytoma, although rates for th» latter 
vary in different series.’ Several early 
reports of the "benign metastasizing 
hemangioma" were closely reexam- 
ined by Stout^ and in most af these 
cases he was able to find areas within 
the tumor that warranted a diagnosis 
of  hemangioendothelioma, rather 
than simple hemangioma. Otr case, 
with the variable histologic picture in 
different sections, demonstrat2s how 
important it is always to exanzine the 
whole tumor, and not to rely on a 
biopsy specimen. 

Duke-Elder'" has stated thet most 
cases of orbital hemangioendethelio- 
ma are benign in their clinica! behav- 
ior, and similarly, Mortada'^* has 
reported several cases thaf have 
followed a benign course over several 
years after local excision. Henóerson?? 
has attempted to clarify the sizuation 
by developing Stout's idea of d viding 
the hemangioendothelioma irto be- 
nign and malignant forme. The 
benign hemangioendotheliome is al- 
ternatively known as the hyperplastic 
hemangioma, angioblastic herr angio- 
ma, or juvenile hemangioma. This is 
the immature or primitive ferm of 
hemangioma, consisting of sheets of 
proliferating endothelial cells, and it 
runs a clinically benign course. 

The literature on the ultrastractural 
characteristics of tumors of vascular 
origin is limited, and mainly ccncerns 
the hemangiopericytoma.'*' Ram- 
sey,'^ in 1966, described the fine struc- 
ture of a hemangioendothelioma that 
had originated in the CNS, and in 
1972, Steiner and Dorfman" described 
a case of hemangioendothelial sarco- 
ma of bone. Many authors have high- 
lighted the fact that it can be cifficult 
to distinguish between the ultrastruc- 
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tural appearance of the endothelial 
cell and that of the pericyte, and we 
agree with this ebservation. On elec- 
tron microscopy. both cells contain 
essentially the same cytoplasmie or- 
ganelles, although there are minor 
differences in, for example, the 
arrangement of the intracytoplasmic 
filaments. Indeed, Battifora'' feels 
that there is a close nistogenetic rela- 
tionship betweer the two cells, thus 
accounting for many of their similari- 
ties. . 

Our patient has been followed up 
for two years, and she is completely 
symptom-free; there is no evidence of 
local or systemic invasion. Therefore, 
it seems likely that her tumor falls 
into the group of the benign heman- 
gioendothelioma (or, as it is alterna- 
tively known, the hyperplastic heman- 
gioma), and therefore her prognosis 
should be very favorable. 

Before publication of this article, 
Joan Mullaney, MD, FRCPI, FRCPath 
(oral communication, October 1977) 
indicated that the condition that was 
previously known as benign heman- 
gioendothelioma, infantile hemangio- 
ma, or juvenile hemangioma, which is 
usually observed im infants and young 
children and which is characterized by 
relatively solid cords of endothelial 
cells with little or no evidence of 
tumor formation, is in the future to be 
classified as a variant of the benign 
capillary hemangioma. 
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Corneal Trauma From Projection of 


Metallic Mercury Into the Eyes 


Francis L. Weber, MD, Jean Babel, MD 


* A 24-year-old woman sustained bilat- 
eral ocular lesions due to projection of 
mercury into the eyes during an explosion 
in a chemical laboratory. A lamellar kera- 
tectomy was performed on the right eye 
four hours after the accident, and 12 days 
later, the same procedure was performed 
on the left eye. Studies by light and elec- 
tron microscopy were done on both spec- 
imens. The essential findings were total 
loss of epithelium, necrosis of kerato- 
cytes, absence of inflammatory reaction, 
and absence of superficial stromal repair 
in the specimen that was obtained 12 days 
after the accident. These findings indi- 
rectly confirm the importance of epithe- 
lium and normally vascularized conjuncti- 
va in healing wounds of the cornea. 

(Arch Ophthalmol 97:1116-1120, 1979) 


n the past, when mercury was used 

therapeutically, acute and chronic 
local and generalized toxic side effects 
were common.'* Nowadays, mercur- 
ials are much less widely used for 
systemic and topical treatments, and 
mercurialism is seen mainly from 
industrial accidents and contamina- 
tion and from environmental pollu- 
tion. 

The following case illustrates the 
ocular, and especially corneal, conse- 
quences of projection of mercury into 
the eyes. 
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REPORT OF A CASE 

A 24-year-old laboratory technician was 
admitted as an emergency patient, on Jan 
18, 1978, to the University Eye Clinic of 
Geneva. While she had been working with 
dried mercury oxalate at 60 °C in an oven, 
an unexplainable explosion occurred. The 
mercury was projected into her eyes, and 
onto her face and hands. Her hands were 
also injured by a broken pestle. 

On admission, the patient’s face was 
very swollen and extensively covered by a 
thick, dark gray, silvery layer that was 
mainly composed of metallic mercury (Fig 
1). The left hand was similarly affected on 
the palm and around a superficial eut at the 
base of the index finger. The right hy- 
pothenar eminence was lacerated and 





Fig 1.—Appearance of patient 3% hours 
after accident and after superficial cleans- 
ing. 








covered with deposits of mercury. There 
was an open fracture at the base of the 
fourth and fifth fingers on the right 
hand. 

Ocular examination, which was impossi- 
ble without general anesthesia, showed a 
cut over the right eyebrow and two cuts at 
the 3- and 9-o’clock positions in the 
conjunctiva of the right eye, which was also 
ischemic. The cuts were all impregnated 
with a blackish material that precluded 
immediate suture. A metallic crust, which 
was impossible to remove entirely with 
either swabs or water under pressure, 
covered four fifths of the corneal surface 
(Fig 2). Therefore, a lamellar keratectomy 
was done, after which hyphema was 
found. 
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Fig 2.—Appearance of right cornea 3 
hours after accident and after superficial 
cleansing. Conjunctival ischemia and me- 
tallic incrustation are seen temporally. 
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On the left side, the eyelids and the 
conjunctiva, witch was also ischemic, were 
diffusely impregnated with mercury, vis- 
ualized under the operating microscope as 
innumerable small, round, shiny particles. 
The superior two thirds of the cornea was 
also covered with a shiny, gray crust. 
Through the remaining third of the cornea, 
the anterior chamber could be examined, 
and it was seem to be of normal depth and 
to contain some blood. Rinsing with water 
under pressure resulted in satisfactory 
cleansing. 

The skin of the face and hands was 
cleansed and the wounds were debrided. 
Dermabrasion cf the faee was done on the 
following day and orthopedic care was 
provided. On Jan 30, 1973, 12 days after the 
accident, examination showed that no 
metallic material remained in the eyelids. 
The conjunctiva of the left eye was hyper- 
emic, with a zame of ischemia on the nasal 
side. The superier two thirds of the cornea 
was studded with small, white foci. There- 
fore, a lamellar keratectomy was per- 
formed on this-side also. During the hospi- 
talization, local treatment consisted of 
instillations of atropine sulfate, framyce- 
tin sulfate. and nandrolcne sodium sulfate. 
The patient received dimercaprol (BAL in 
Oil) (200 mg intramuscularly) every four 
hours for two days, and then two injections 
per day.for three weeks. No clinical signs 
of mercury peisoning were observed, 
although the daily urinary elimination of 
mercury was greater than that generally 
found in Switzerland (0.8 mg/L) among 
people working with mercurials. 

Creatinine clearance rate was always 
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within normal limits, and results of testing 
for urinary lysozyme were negative when 
measured 20 days after the accident. The 
results of routine blood analysis were with- 
in normal limits. 

When the patient left the clinic on Feb 
15, 1978 (not quite one month after the 
accident), the ocular status was as follows: 
In the right eye, there was accurate locali- 
zation of light, and hand movements were 
recognized at 50 cm. Visual acuity in the 
left eye was 3/10 unaided, and increased to 
4/10 using a stenopeic hole. The upper 
eyelid of the right eye was thickened and 
had a nasal coloboma. There was conjuncti- 
val scarring temporally and nasally. The 
periphery of the cornea showed superficial 
and deep vascular invasion that was most 
prominent at the 11-o'clock position, where 
there was loss of tissue. The surface of the 
cornea was irregular and took fluorescein 
stain in the center. The cornea showed 
overall thickening, but it was reasonably 
transparent. The anterior chamber was 
deep and the pupil was well dilated. The 
condition of the lens and vitreous bedy was 
impossible to judge. On the left, the lids 
were also swollen and there was nasal and 
temporal conjunctival scarring. Vaseulari- 
zation of the corneal periphery was seen 
between the 10- and 2-o’clock pesitions. 
The superior part of the cornea was thick- 
ened and had an irregular surface that took 
fluorescein stain. The inferior part of the 
cornea was transparent. The anterior 
chamber was of normal depth and reason- 
ably clear. The pupil was dilated and the 
lens was transparent. 

Two months later, visual acuity was still 
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Fig 3.—Top, Rupture of Bowman's membrane and incrus- 
tation of metallic particles in superficial stroma in specimen 
taken by lamellar keratectomy four hours after accident. 
Bottom, Spherical metallic particles under intact Bow- 
man's membrane (Van Gieson's stain, x 200). 
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Fig 4.—Stromal lamellae disrupted by mercury droplets of various 
sizes in specimen taken four hours after accident (semithin 
section, tc'uidine blue stain, x 500). 


Fig 5.—Cellular debris and absence of inflammatory reac- 
tion in interlamellar spaces of specimen taken 12 days after 
accident (hematoxylin-eosin, x 150). 


the same. Superficial vascularization cov- 
ered nearly the who e surface of the right 
cornea and the upper temporal quadrant of 
the left cornea, which was clear in the 
lower part. Deep vascularization was also 
persistent at the 6-c'cloek position on the 
right side. Both cerneal surfaces were 
irregular, but they ro longer stained with 
fluorescein. 


ANATOMICOPATHOLOGIC 
STJDY 
Materials and Methods 


Both specimens of the lamellar keratec- 
tomies (four hours and 12 days after the 
accident) were fixed in 10% formaldehyde 
solution for 36 hours, embedded in paraf- 
fin, and stained with hematoxylin-eosin, 
Van Gieson’s stain, PAS, and Alcian blue 
for examination by conventional light 
microscopy. The rest of the blocks were 
disembedded, fixed in 3% glutaraldehyde 
with phosphate buffer (pH, 7.3), postfixed 
in 2% osmium tetroxide, stained with 
uranyl acetate, and embedded in epoxy 
resin (Epon) for electron microscopy. Semi- 
thin sections, stained with teluidine blue, 
and ultrathin sections, stained a second 
time with urany! acetate and lead citrate, 
were prepared with an ultramicrotome 
(Porter-Blum). An electron microscope 
(Philips M 300) was used to examine the 
specimens. 


Fincings 


By light microscopy, the epithelium 
was found to be gene from the entire 
specimen of the lamellar keratectomy 
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Fig 6.—Considerable stromal edema around mercury droplets seen by electron 
microscopy in specimen taken four hours after accident ( x 18,000). 


that was done four hours after the 
accident. Numerous traumatic rup- 
tures were seen in Bowman’s mem- 
brane, caused by incrustation of vari- 
ously sized spherical, metallic particles 
(Fig 3). Although some metal could be 
seen in the deeper layers of the stro- 
ma, the particles were particularly 
abundant superficially, where lamel- 
lae of collagen were interrupted (Fig 
4) The keratocytes were swollen, 
deformed, and irregularly distributed. 
There was no inflammation in the 
stroma. ° 

The specimen of the second lamellar 
keratectomy, done 12 days after the 
accident, was also completely denuded 
of epithelium. Breaks were again 
found in Bowman’s membrane and 
the superficial stroma, but deposits of 
mercury were rare and seen only as 
fine granulation in the stroma. The 
interlamellary spaces were occupied 
by granular debris that was, in some 
places, intensely basophilic (Fig 5). 
Some of these granules were PAS- 
positive and most of them stained 
with Alcian blue. There was no 
inflammatory reaction (Fig 5), and 
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there was no indication of repair of 
damaged tissue. 

Since the conditions of fixation 
were not ideal for electron micros- 
copy, only the most obvious and unde- 
batable features will be described. 

The surface of the specimen that 
was obtained four hours after the 
accident varied considerably, depend- 
ing on the region examined. In the 
zones with traumatic rupture, the 
structure of Bowman's membrane was 
unrecognizable. The mercury was dis- 
cerned as variously sized, oval vac- 
uoles, generally grouped and sur- 
rounded by an electron-dense border. 
Elsewhere, Bowman's membrane was 
normal and showed the characteristic 
network of collagen fibrils. In the 
stroma, the mercury droplets were 
also seen as vacuoles. The regular 
disposition of collagen fibrils was 
greatly modified by considerable local 
edema. The fibrils appeared displaced, 
but not destroyed, by contact with the 
mercury particles (Fig €). 

The keratocytes showed marked 
pathologie changes. Cytoplasmic orga- 
nelles were no longer visible. The cyto- 


plasmic membrane was gone in all 
cells examined. Although the nuclei 
were greatly modified, they could still 
be identified, and in some places the 
remnants of nuclear membranes could 
be detected. 

In the specimen that was secured 
after 12 days, the zones of Bowman's 
membrane that had not suffered trau- 
matic rupture showed no modifica- 
tion. No characteristic vacuoles that 
would indicate the presence of mercu- 
ry were found in the specimen. The 
integrity of the collagen fibrils in the 
stroma was remarkable, even where 
they were in contact with necrotic 
cells. The regularity of interfibrillar 
spaces indicated that the degree of the 
edema was modest (Fig 7). The inter- 
lamellary spaces, which are normally 
occupied by keratocytes, contained 
only cellular debris. Cytoplasmic orga- 
nelles, nuclei, and membranes were 
unidentifiable (Fig 7). 1 

In order to recognize the changes 
that were due to formaldehyde fixa- 
tion and disembedding from the 
paraffin, a further examinatión was 
done on the relatively normal periph- 
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Fig 7.—Well-preserved collagen fibrils surrounding necrotic kera- 
tocyte in specimen taken 12 days after accident ( x 15,000). 


ery of a xeratoconus that was 
processed ideatically. 

No modifie-tion was seen in Bow- 
man's membrane and in the stroma. 
The alterations of the keratocytes 
were not as important as in the speci- 
mens from our patient. However, the 
keratoeytes saowed clear spaces sur- 
rounding the rucleus and the cytoplas- 
mic organelles, which remained recog- 
nizable. The eytoplasmic and nuclear 
membranes were also preserved. This 
indieates tha* the cell changes that 
were found in both eorneas injured by 
mercury were not just artifacts, but 
the results o^ traumatic and toxic 
lesions. 


COMMENT 


Metallic me-cury is much less reac- 
tive than other metals, but it does 
compound morovalently or bivalently, 
and rapidly fozms covalent bonds with 
sulfur. This pr»perty determines most 
of mercury's biologic reactions,’ the 
chief of which ss to inactivate enzymes 
that contain sulfhydryl groups; In 
this respect, mercury may be placed 
along with silver and gold in being 
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among the most toxic of all metals.? 
Dimereaprol acts as an antidote by 
chelating mercury in its thiol groups.’ 
Like most of the salts of heavy metals, 
mercury salts react with proteins to 
form metallic proteinates, which have 
particularly corrosive properties.® Ac- 
cording to Houck,’ ionic mercury in 
the form of a liposoluble salt could also 
react with the constituents of cell 
membranes, disorganizing their struc- 
ture and impairing their permeability. 
In the case presented here, it was 
mainly metallic mercury that was 
thrust into the tissues. However, it is 
possible that organic or inerganic 
salts and mercury vapor were pro- 
duced during the explosion. Systemic 
intoxication may have been avoided 
by early mechanical cleansing, znd by 
the fact that the mercury was mainly 
metallic. Increased urinary elimina- 
tion of mercury during the days after 
the accident indieated some degree of 
absorption and justified the adminis- 
tration of dimercaprol. 

Conjunctival and corneal lesions 
that are caused by mercury vary 
according to the nature, coneentra- 
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tion, and depth of penetration of the 
metal. Grant* has observed band-kera- 
topathy in persons exposed to mercu- 
ry vapor and dust from its inorganic 
salts. He has also found that an injec- 
tion of metallie mercury in the cornea 
of a rabbit creates an attraction of 
polymorphonuclear leukocytes around 
the drop, after which an abscess forms 
that eventually expels the foreign 
matter. Fleischander!* cites a case in 
which metallic mercury was arrested 
in corneal epithelium without injuring 
Bowman's membrane and then was 
rapidly eliminated in two days, after 
which normal visual acuity was 
regained. A case has been reported by 
Schmelzer’ in which mercuric chlo- 
ride, instead of mercurous chloride, 
was accidentally dusted into the eyes 
for treatment of phlyctenular con- 
junctivitis. This mistake was followed 
by intense palpebral edema, marked 
chemosis, necrosis of the bulbar con- 
junctiva, and clouding of the cornea. 
The case presented herein showed 
ocular lesions that were probably 
produced by three different mecha- 
nisms: the blast of the explosion, heat, 


1119 





and the toxicity of mercury and its 
possible compounds.® + 

Since superficial scarring was to be 
expected because of the depth of the 
stromal lesion, a lamellar keratectomy 
was immediately performed on the 
right eye. A more conservative ap- 
proach, leaving the incrusted metal in 
the tissue, would have probably pro- 
duced pigmentation of the cornea and 
mercurialentis.** These complications 
have been reported not only in people 
who are occupationally exposed to 
mercury vapor and mercury com- 
pounds, but also from chronic topical 
use of ointment or eyedrops contain- 
ing mercuric oxide or organic mercury 
preservatives. Progressive clouding 
of the left cornea after 12 days of 
conservative treatment justified, a 
posteriori, the early keratectomy that 
was performed on the right eye, and 
prompted us to do the same on the left 
side. At that time, conjunctival 
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ischemia was still visible in some 
places and led to local necrosis with 
scar formation in both eyes. 

This conjunctival ischemia, the de- 
struction of the tear film, and the 
possible persistence of toxic mercurial 
compounds may have prevented the 
invasion of the injured tissue by poly- 
morphonuclear neutrophilic leuko- 
cytes“ and the replacement of the 
necrosed keratocytes by undamaged 
stromal cells? and by wandering 
cells.'*'* In the second specimen, the 
reepithelialization that normally oc- 
curs after complete denuding'’:'* may 
also have been delayed for the same 
reasons. The pronounced destruction 
of the epithelium in the accident, 
followed by its bilateral abrasion, 
hindered the release of proteolytic 
enzymes that normally occurs from 
damaged epithelium." The good 
conservation of the superficial stroma 
and Bowman’s membrane between 
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the zones of traumatic ruptures can 
thus be explained. The large amount 
of cell debris found in the specimen 
that was obtained 12 days after the 
accident was certainly due to the lack 
of phagocytic cells in the tissue.’ In 
this specimen, the complete loss of 
epithelium, which normally partici- 
pates in the transformation of fibro- 
cytes into fibroblasts? and in the 
synthesis of collagen?'^ and its pre- 
cursors,??* could explain the absence 
of any superficial tissue repair in the 
zones of ruptures. 

This superficial necrosis of the 
cornea is, in fact, quite similar to that 
produced experimentally by cold, 
where the inflammatory reaction is 
minimal.* It shows modifications in 
the usual process of corneal wound 
healing, in the absence of epithelium 
and normally vascularized conjuncti- 
va. 
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Bone Formation in Association With a Limbal Dermoid 


Joel M. Weinstein, MD; Paul E. Romano, MD; Richard B. O'Grady, MD 


è A healthy female infant was born with 
a unilateral limbal dermoid. When the 
lesion was surgically excised, a plaque of 
bone was found under the scleral portion 
of the lesion. The occurrence of bone in 
ocular dermoids is extremely uncommon 
and, to our knowledge, has been reported 
only twice in dermoids that occur in 
epibulbar locations away from the lim- 
bus. 

(Arch Ophthalmol €7:1121-1122, 1979) 


one formation associated with an 

otherwise typical dermoid tumor 
of the limbus is unusual, although a 
variety of ectopic tissues have been 
described in association with limbal 
and ep bulbar dermoids. Two similar 
cases)? contained bone within der- 
moids at epibulbar, nonlimbal loca- 
tions. 


REPORT OF A CASE 


At the patient’s birth, a smooth, dome- 
shaped, whitish-yellow mass (12 x 8 mm) 
was noted to occupy the inferotemporal 
quadrant of the left cornea and adjacent 
sclera (Fig 1). No surface hair was present. 
Findings on the remainder of the ocular 
examination were normal except for 8 
diopters of hyperopic astigmatism in the 
affected eye. 

At surgery, a second dermoid tumor (8 
mm in diameter) was found in the inferior 
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fornix and was left in situ. Genioscopy 
showed no involvement of angle s:7uctures. 
The tumor was removed by lamel'-r dissec- 
tion; it occupied the anterior half of the 
corneal stroma and about three-quarters 
thickness of the involved sclera A thin 
plaque, with the consistency of bame (8 x 3 
mm) lay beneath the scleral portin of the 
tumor and was dissected free. The scleral 
defect was reinforced with a patcr graft of 
preserved cornea. 


PATHOLOGIC FINDINGS 


Two separate specimens were sub- 
mitted. On gross examination, one 
specimen consisted of an oval tannish 
disc that measured 12.0 x £0 x 0.5 
mm and exhibited a smooth external 
surface and fat at the line of surgical 
transection. The second specimen was 
an 8.0 X 3.0 x 0.25-mm, _ prrcelain- 


like, partly curred mass, with the 
consistency of bone. It was placed into 
a decalcifying solution prior to paraf- 
fin sectioning. 

Microscopic examination of the 
larger piece disclosed a keratinized 
squamous epithelium that contained a 
granular layer and a few blunted rete 
ridges, which, in turn, covered a broad 
subepithelial zone that consisted of 
irregularly arranged collagen bundles, 
vascular channels, apocrine gland, and 
a few sebaceous gland elements. 
Several epithelial extensions, deep 
into the “dermis,” suggested primi- 
tive hair follicle formation. Several 
centained a basal papilla with incom- 
plete hair shaft end sheath structures. 
A broad zone o? adipose tissue that 
centained scattered vascular channels 





Fig 1.—Smooth, domed mass straddles limbus in lower temporal quadrant. 
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Fig Faas: formed  piloseba- 
ceous complex, surrounded by small 
glands, extends through heavily collage- 
nized “dermis” to adipose layer (hematox- 
ylin-eosin, x 200). 


lay deep toward the  "dermis" 
(Fig 2). 

Microscopic examination of the 
smaller structure, which was embed- 
ded separately, showed a slender sliv- 
er of compact bone that contained 
marrow spaces filled with undifferen- 
tiated mesenchymal tissue. A few 
adherent strands of adipose tissue 
along one surface indieated the loose 
adherence between the bone and the 


overlying skin-like structure (Fig 3). 
COMMENT 


A wide variety of aberrant tissues, 
including cartilage, fat, smooth and 
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Fig 3.—Loosely adherent adipose tissue lines upper surface of bony plaque. Marrow 
spaces contain undifferentiated mesenchymal tissue (hematoxylin-eosin, x 200). 


striated muscle, brain, and even a 
tooth, have been reported in associa- 
tion with epibulbar dermoids.** Boni- 
uk and Zimmerman,’ in a review of 
more than 100 epibulbar dermoids on 
file in the Registry of Ophthalmic 
Pathology, found none that contained 
bone. Subsequently, in 1971, Ferry 
and Hein' reported the occurrence of 
what they termed an “epibulbar 
osseous choristoma” within an epibul- 
bar dermoid. Their specimen, like 
ours, contained a plaque of mature, 
compact bone at the base of an other- 


wise typical dermoid. The dermoid. 


that they described, however, occurred 
at an epibulbar location away from 
the limbus temporally, where isolated 
osseous lesions of the globe most 
commonly occur. In the present case, 
the lesion occurred at the limbus, 
where bony dysplasia has not been 
reported previously to our knowl- 
edge. 

Boniuk and Zimmerman’ have dis- 
cussed in detail the nature of bony 
lesions of the globe, which they refer 
to as "episcleral osseous choristomas,” 
and their relation to epibulbar der- 
moids. They have concluded that the 
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embryogenesis. Their conclusion was 
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rence of the two phenomena in the 
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present case and that of Ferry and 
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favor a related embryogenesis for the 
two processes. It would seem that 
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The report of Emamy and Ahmadian* 
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brain and cartilage in the same tumor 
further emphasizes the pluripotential- 
ity of the involved cell line. 
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Surgical Techniques 


Aponeurotic Ptosis Surgery 


* The recognition of defects in the leva- 
tor apeneurosis associated with a re- 
newed interest in eyelid anatomy has led 
to a revival of aponeurotic surgery. We 
describe our approach with emphasis on 
techniques that help obtain and maintain 
avascular planes throughout surgery. The 
advantages of this approach include 
preservation of (1) tear-producing struc- 
tures, (2) Müller's muscle and Whitnall's 
ligament, and (3) normal anatomical 
planes and structures of the eyelid. Our 
resuits indicate that this technique is the 
procedure of choice for acquired ptosis 
cases. |t also gives good results in 
congenital ptosis cases with at least 5 mm 
of function. Overcorrection at surgery is 
necessary in all cases. Tucking of the 
aponeurosis is to be avoided as no raw 
healing surfaces are obtained. Results in 
60 eyelids with a minimum follow-up of 
one yeer are presented. 

(Arch Ophthalmol 97:1123-1128, 1979) 


Surgery of the aponeurosis of the 

levator palpebrae superioris for 
the correction of ptosis is not new. 
Pioneers in aponeurotic surgery in- 
clude Eversbusch, Wolff? and Wild- 
er? This technique would seem to be 
an obvious and logical approach to 
ptosis surgery, but presumably for the 
following reasons it did not yield 
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predictable and permanent results: (1) 
The precise and intricate anatomy of 
the eyelid was not as well understood. 
(2) Anatomical defects in th» levator 
aponeurosis had not been «scribed. 
(3) Surgical tools and techni« 1es were 
not as advanced. (4) Tuckinz of the 
aponeurosis was advocated. Tucking 
gives no raw surfaces for permanent 
scarring, which is necessary for per- 
manent corrections. 

Ophthalmologists are indebted to 
Whitnall, Jones, and QuicEert and 
co-workers*' for precise amatomical 
dissections and descriptions of this 
area. To date there has been mo better 
anatomical contribution than that 
presented by Jones,’ and m better 
clinical demonstrations thar those of 
Quickert. Anderson and Beerd have 
recently reviewed the anatomy of the 
levator aponeurosis.* 

The levator palpebrae saperioris 
and superior rectus muscles have a 
common embryologic origin. All mus- 
cles supplied by the third nerve devel- 
op from muscle cells that grow from 
the walls of the premandibu'ar cavity 
and extend toward the eye, attaching 
to it at varying stages of develop- 
ment. The eye muscles in man are 
seen at their earliest stag= to be 
represented by a single undifferen- 
tiated mass. The levator palpebrae 
superioris initially shares a common 
muscle mass with the superiar rectus. 
At the 60-mm stage of embryxgenesis, 
this common mass separates into the 
levator palpebrae superioris and su- 
perior rectus. Once it has separated it 
reaches its final position by the fourth 
month of intrauterine life.’ The leva- 
tor may fail to develop normelly with 
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er without associated abnormalities of 
the superior rectus, leading to congen- 
ital ptosis, which may be associated 
with decreased upward movement of 
the globe. Thus, embryologically the 
levator is an extraocular muscle. 

In the fully developed state, the 
levator’s origin is from the periorbita 
overlying the lesser wing of the sphe- 
noid above the anulus of Zinn. Its 
origin blends with that of the underly- 
ing superior rectus. The course of the 
levator is forward along the roof of 
the orbit above the superior rectus 
muscle, with its axis slightly nasal to 
the muscle. Numerous fascial bands 
connect the sheaths of these two 
muscles. After passing Whitnall’s 
ligament, which is a condensation of 
the levator sheath, the levator be- 
comes aponeuratic and descends pos- 
terior to the preaponeurotic fat pad. 
The tendon cr aponeurosis thus 
formed continues downward and for- 
ward to a level just above the superior 
border of tarsus, where it divides into 
a fan of attachments (Fig 1). This fan 
of delicate attachments is a unique 
insertional arrangement for tendons. 
This helps explain the relatively high 
incidence of insertional defects devel- 
oping in this tendon. 

Thus, the aponeurosis is the tendon 
of an extraocular muscle. In aponeu- 
rotic surgery one is elevating the 
eyelid by repairing, advancing, or 
shortening this tendon. 

A clearer understanding of eyelid 
anatomy and physiology has led to a 
revival of aponeurotie surgery. With 
this new interes: and witheloser scru- 
tiny of the apeneurosis, various 
defects have been recognized. Dehis- 
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Fig 1.—Fan of insertional attachments of 
the levator aponeurosis, showing conjunc- 
tiva, Müllers muscle, the aponeurosis 
separating into a fan of insertions, orbital 
septum, and preaponeurotic fat pad (from 
Anderson and Beard’). 


Fig 6.—Extending orbicularis incision me- 
dially. 
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Fig 9.—Opening orbital septum medially. 
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Fig 2.—Note high lid crease in 5-mm ptosis 
preoperatively. 





Fig 4.—Tenting of skin and orbicularis 
anteriorly to make full-thickness orbicular- 
is snip. 






= 


Fig 7.—Facial nerve fiber in postorbicular 
fascia. Edge of disinsertion as seen 
through translucent postorbicular fascia 
(indicated by needle tip). Note small verti- 
cal nerve fiber in postorbicular fascia just 
medial and inferior to tip of needle. 








Fig 10.—Edge of disinsertion (lower point- 
er); cut edge of orbital septum (upper 


pointer); and preaponeurotic fat pad 
shown prolapsing between pointers. 
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Fig 5.—Avascular postorbicular fascial 
plane following full-thickness snip. 
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Fig 8.—Placing orbital septum on tension 
and making central snip to buttonhole 
orbital septum. 


Fig 11.—Forceps at edge of disinserted 
aponeurosis. Note Müller's muscle below 
edge of disinserted aponeurosis. Needle 
points to peripheral arcade in Miuller’s 
muscle, which helps identify this struc- 
ture. 
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Fig 12.—Blurt cleaning of anterior surface 
of aponeurcsis. Note white band (Whit- 
nall's ligament) between tips of scissors 
and occasicnal muscular fibers below 
Whitna!l's ligament. 
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Fig 15.—Positioning horizontal mattress 
suture in apaneurosis. 








Fig 18.—Excision of excess skin. Excision begins in 
center of eyelid with vertical snip and extends 








^. i-r aA - n fe 


Fig 13.—Further baring of tarsal plate 
medially and laterally (shown). 





Fig 16.—First suture is placed just medial 
to pupil, at highest point of normal eyelid. 
Note overcorrection, a portion of which is 
from paralysis of orbicularis muscle, Müll- 
ers muscle stimulation from epinephrine 
in local anesthetic, and to counteract 
postoperative fall. In this patiemt, ptosis 
was overcorrected more than usual to help 
mask elevated lower eyelid on right. Lid 
height at surgery is more critically evalu- 


ated with patient seated. 


E 


medially and laterally to avoid dog ears at corners. 


dure. 
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Fig 20.—Patient immediately after proce- 
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Fig 14.—Positioming horizontal mattress 


sutures in tarsal plate. 





Fig 19.—Closure of skin, using deep bites to aponeu- 
rosis to form lid crease. A 





Fig 17.—Completed closure of aponeurot- 
ic defect, using three or four sutures. 
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Fig 21.—Patient three months postopera- 
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cences have been described by Jones 
and co-workers, and disinsertions by 
Paris and Quickert.’ Anderson and 
Beard have recently described rarifac- 
tion of the aponeurosis. The aponeu- 
rotic defects noted above are demon- 
strated in their study.* These anatom- 
ical defects are found in many cases of 
non-neurogenie acquired ptosis, and 
they usually account for the ptosis. To 
our knowledge, they are only rarely 
found in congenital ptosis (our unpub- 
lished findings). The following sum- 
marizes the typical clinical findings in 
aponeurotic defects: (1) history of 
prior orbital swelling, ie, injury, ocular 
surgery, blepharochalasis; (2) good to 
excellent levator function; (3) thin- 
ning of eyelid above tarsus (suspect 
disinsertion in these cases); this thin- 
ning can also be demonstrated by 
retroillumination; (4) high to absent 
lid crease; (5) normal Müller's muscle 
funetion (as confirmed by cocaine 
test); (6) positive finger test (one can 
sometimes feel the edge of the apo- 
neurosis slip by the tip of the finger 
firmly placed over the upper eyelids 
on elevation); (7) tendency to be bilat- 
eral in the aged; (8) occasionally asso- 
ciated with lower eyelid retractor 
defects, resulting in entropion. 

Some of the indications for aponeu- 
rotic surgery have been previously 
presented. We use this approach for 
the majority of ptosis cases with over 
4 mm of levator function. In acquired 
ptosis the cause is important and 
should be established prior to surgery 
if possible. 

Although similar methods have 
been used by other surgeons,'* it is 
important to note that no instruction- 
al outline of surgical details have been 
reported. We present our technique 
with emphasis on steps that help 
obtain and maintain avascular planes. 
This simplifies the procedure and 
avoids distortion of the normal anato- 
my. 


TECHNIQUE 


Local anesthesia is preferable whenever 
feasible. This allows lid height, contour, 
and symmetry to be adjusted using patient 
cooperation. Hemostasis is more easily 
obtained under local anesthesia. Bipolar 
cautery is superior to other forms of caute- 
ry, which may burn through vessel walls 
and are not effective unless the area is dry. 
In cases requiring bilateral repair, both lids 
are corrected at the same surgery. 


REPORT OF A CASE 


A 60-year-old woman came to us with a 
4-mm fissufe on the right and a 9-mm 
fissure on the left 16 years after undergo- 
ing a cataract extraction OD (Fig 2). The 
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ptosis was first noted after cataract 
surgery and had progressed slightly over 
the years. The lower lid on the right was 1 
mm higher than on the left. Preoperative 
evaluation revealed 14 mm of levator func- 
tion, a high lid crease, no evidence of 
Horner’s syndrome, and a normal Miiller’s 
muscle function as shown by the cocaine 
test on the right. At surgery the levator 
was found to be disinserted and repaired as 
illustrated in Fig 3 to 21. 

The skin crease is marked to correspond 
with the natural skin crease in the opposite 
upper lid using gentian violet. Anesthesia 
is obtained by subcutaneous infiltration 
along the marked skin crease with 1.0 to 2.0 
mL of 2% lidocaine with 1:100,000 epineph- 
rine and 1% tetracaine, one drop topically 
every minute for four applications instilled 
into the upper cul-de-sac. After subcuta- 
neous infiltration, the injection diffuses 
through lid structures. A 4-0 double-armed 
silk traction suture is inserted in the 
margin of the upper lid and secured below. 
The suture is placed within 2 mm of the lid 
margin to avoid the marginal arcade, thus 
preventing unnecessary bleeding. When 
secured inferiorly, this traction suture puts 
all lid structures posterior to the orbicularis 
on tension while allowing redundant ante- 
rior lid structures (skin and orbicularis) to 
be mobilized. The skin is incised along the 
marked lid crease with a scalpel (Fig 3). 

After the orbicularis has been tented 
anteriorly as far as possible from posterior 
structures, its full thickness is incised 
centrally by a snip with scissors oriented 
perpendicularly (Fig 4). It is important to 
make a full-thickness incision of the orbic- 
ularis muscle. This avoids unnecessary 
bleeding from multiple cuts in muscle, and 
places one at the posterior orbicular fascial 
plane (Fig 5). This is a key maneuver in 
this technique. One blade of a scissors is 
passed bluntly in this plane both medially 
and laterally and the incision completed 
(Fig 6). At this stage the disinserted edge 
of the levator aponeurosis is frequently 
identified through the translucent postor- 
bicular fascia (Fig 7). The postorbicular 
fascia is recognized as a separate delicate 
layer overlying the aponeurosis, in which 
runs the vertically oriented peripheral 
facial nerve fibers (Fig 7). If the disin- 
serted aponeurotic edge is located near the 
fusion of the orbital septam (which is 



















No. of eyelids 
No. within 1 mm of desired height 


*Follow-up ranged from one to two years. 


Results for Ptotic Eyelids 


—————————————eeeeeeeoooeÁÓ 


Poor, 0-4 Moderate, 5-7 Good, —8 
No. of eyelids 6 10 7 


No. within 1 mm of desired height 2 5 5 


——————————————e——eem. 


frequently the case), Müller's muscle is 
seen inferior to this fusion, and the cornea 
can be recognized through the thin translu- 
cent layers of Müller's muscle and conjunc- 
tiva. Müller's muscle is a delicate layer of 
vertically oriented smooth muscle fibers 
separated from the globe by conjunctiva 
and can be confirmed by its horizontally 
oriented peripheral arcade of vessels (Fig 
11). Traction on the skin edge above by a 
Desmarres retractor or forceps places the 
orbital septum on stretch. A horizontal snip 
with scissors directed perpendicularly is 
used to buttonhole the septum above its 
fusion with the aponeurosis. This allows 
preaponeurotic fat with its capsule intaet 
to herniate into the buttonhole (Fig 8). The 
entire orbital septum is opened by placing 
one blade of a scissors behind orbital 
septum and extending the incision medial- 
ly and laterally (Fig 9). The above maneu- 
vers are important to identify the preapo- 
neurotic fat pad and avoid making iatro- 
genic defects in the aponeurosis. We have 
tried bluntly separating the fusion of orbi- 
tal septum with aponeurosis by vigorous 
roling with a cotton tip as described by 
others. This union is quite firm in many 
cases, and iatrogenic aponeurotic defects 
can be formed in this manner. The preapo- 
neurotic fat pad is the key anatomical 
landmark in this surgery, and it may be the 
only remaining landmark in cases of 
repeated operation, trauma, or in lids infil- 
trated by tumors, eg, neurofibroma. It is 
important to preserve the delicate fat 
capsule. The white glistening structure 
immediately posterior to this fat pad is the 
levator aponeurosis (Fig 10). By asking the 
patient to look down and up (if surgery is 
performed under local anesthesia), the 
aponeurosis is easily confirmed as a glis- 
tening mobile force-generating structure 
posterior to the preaponeurotic fat pad. 
Whitnall's ligament can be identified at 
the superior limit of the aponeurosis (Fig 
12). Often muscular fibers are seen below 
Whitnall’s ligament (Fig 12), but for prac- 
tical purposes the levator is aponeurotic 
below this structure. The aponeurosis is 
cleaned and further mobilized by blunt 
dissection (gently spreading with scissors 
or pushing with a cotton tip) in a plane 
immediately anterior to its white shiny 
surface (Fig 12). The upper two thirds of 
the pretarsal orbieularis is undermined, 


Congenital Ptosis* 
—————— 
Function, mm 





Acquired Ptosis* 
———————— 
Function, mm 


Moderate, 5-7 Good, —8 
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thus baring the anterior surface of tarsus 
(Fig 13). The lower 8 mm of the pretarsal 
tissues contain the lash follicles and should 
not be undermined. The aponeurosis is 
reinserted om the midportion of the tarsal 
plate, using horizontal mattress sutures 
(Fig 14 and 15). A spatula needle facilitates 
a partial-thickness tarsal pass (Fig 14). 
Full-thickness tarsal sutures should be 
avoided to prevent buckling of tarsal plate 
and corneal erosion. The aponeurosis 
should be advanced and firmly fixed to 
tarsus. “"Tudāng” of the aponeurosis does 
not result in a permanent correction as no 
raw surfaces are opposed. We feel this 
explains many of the reported ptosis 
surgery failures following aponeurotic 
tucks. If the aponeurosis is advanced too 
low on the tarsal plate, eversion of this 
structure may occur. This may be corrected 
by double-arm fornix sutures or by replac- 
ing tarsal sutures. Lid contour and height 
are adjusted with appropriate sutures. The 
first suture is placed just medial to the 
pupil (the highest point of the normal 
eyelid) (Fig E through 16). The lid height 
should be overcorrected at surgery to 
compensate fer anesthetic paralysis of the 
protractors (orbicular:s), possible epineph- 
rine stimulation of Miller's muscle, and to 
counteract pestoperative fall. When local 
anesthesia is used, the patient should be 
evaluated while sitting up on the operative 
table. In this patient, the upper lid was 
overcorrected more than usual to help 
compensate for the elevated right lower 
lid. After the central suture is satisfactori- 
ly placed, medial anc lateral sutures are 
placed te adjust eyelid contour and height. 
We usually use absorbable sutures (5-0 
polygalactin 910 suture or 5-0 chromic 
catgut) for the reinsertion or advancement 
of the aponeurosis. Excess skin is marked 
and excised from above the original inci- 
sion site (Fig 18). This is almost invariably 
necessary andeenhances the result. A small 
strip of orbicutaris muscle is excised to help 
form a lid crezse and prevent thickening of 
the eyelid at the incision site. The skin 
incision is closed with 7-0 nylon sutures, 
with deep bites to the aponeurosis if a deep 
lid crease is desired (Fig 14) or with 
running sutures if one does not desire a 
deep crease. The former maneuver results 
in a deep lid erease anc a pleasing eversion 
of the usually droopy lashes (Fig 20). Three 
months posteperatively (Fig 21), the lid 
has fallen to tne desired height as antici- 
pated. The fissures are equal, which helps 
mask the elevation of the right lower lid. 
We presume the right lower lid elevation to 
be due to a disnsertion of the lower eyelid 
retractors. 

If one is concerned about possible over- 
correction, as in neuromyopathic ptosis or 
cases under general anesthesia, sutures can 


be passed frem lower skin edge through - 


tarsus and apeneurosis at an appropriate 
level, then through upper skin edge and 
tied. These sutures can 5e easily removed if 
necessary postoperatively. The remaining 
Skin closure is completed as above. 
Massage is quite effective in lowering 
overcorrection in the first month following 
surgery. 
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We have reviewed our resu ts for 60 
ptotic eyelids treated by the above 
method, irrespective of type. Lids 
were classified as having peor func- 
tion (0- to 4-mm elevation), moderate 
function (5- to 7-mm elevation), and 
good function (8 mm 4 elevation [Ta- 
ble]. In these groups all Ids were 
overcorrected at surgery aad were 
placed approximately 1 mm higher 
than the desired postoperative height 
in good-function cases, 1 t» 2 mm 
higher in the moderate-function cases, 
and 2 to 3 mm higher in poor=unction 
cases when possible. Patients toler- 
ated bilateral surgery very well and 
could be discharged on the first post- 
operative day without a dressing. 
Because of this deliberate overcorrec- 
tion, the globes were kept lu»ricated 
at all times during the immediate 
postoperative period. Lubrication was 
tapered and could be stopped after 
about two weeks in most cases. The 
follow-up period in these cases ranged 
from one to two years. 

In congenitally ptotic eyelids, two 
of six lids with poor function, five of 
ten with moderate function, and five 
of seven of the good function lids were 
within 1 mm of the desired heizht at a 
minimum one-year follow-up (Table). 
Acquired ptosis demonstratec better 
results with two of two of tae poor 
function, three of four of the moder- 
ate function, ard ten of 12 of the good 
function group found to be within 1 
mm of the desired height at a mini- 
mum one-year follow-up (Tabe). Our 
better results in the acquired poor- 
funetion cases, as compared to the 
congenitally — ptotie ^ poor-function 
cases, can be explained by the fact 
that the aequired cases were related 
to old trauma and one was found to 
have a complete disinsertion and the 
other a laceration of the aponeurosis. 
In these two cases levator fanction 
actually improved markedly following 
surgery. These are the only corditions 
of which we are aware where levator 
function is greatly improved by 
surgery. Nineteen eyelids were ptotic 
owing to neuromyopathie disezse. Le- 
vator function ranged from 4 to 9 mm 
in these cases. A mean lid elevztion of 
3.8 mm, with a range of 1.5 to $.5 mm, 
was obtained in these cases. A mean 
postoperative difference in heght of 
0.7 mm, with a range of 0 mm to 1.5 
mm, was obtained. In this group we 
anticipate some fall with time-n view 
of the progressive nature əf this 
disease, but only one case has required 
repeated operation. In the futtre this 
procedure ean be repeated in these 
cases if necessary. 


COMMENT 

All lids fell some in the postopera- 
tive period, with most of the fall 
occurring in the first few weeks. Poor- 
function lids fell eonsiderably more 
than moderate- or good-function lids. 
A late postoperative fall was noted in 
congenitally ptotic lids with poor 


function. It is ciffieult to predict the ‘ 


amount of fall that will occur in this 
group. After evaluating our poor 
results in these eases, we now overcor- 
rect congenitally -ptotic lids with poor 
function by at least 3.0 mm where 
possible. If this is not possible, we use 
other ptosis procedures, such as fron- 
talis suspension, in this group. We 
presently overcerreet congenital pto- 


sis cases with mederate function by at - 


least 2 mm and expect slight under- 
corrections on a long-term basis. If a 
permanent  overcorrection 
pected (which is very unusual in 0- to 
6-mm-function eongenital cases), one 
can drop the lic considerably in the 
first month by firm massage at the 
incision site. We arevery pleased with 
this procedure for acquired ptosis and 
congenital cases with moderate to 
good function. 

Increased knowledge of eyelid anat- 
omy and physiclogy has led to this 
more conservative surgical approach 
to eyelid struetures. This approach to 
ptosis does not interfere with basic 
and reflex tear secretors, mucin- 
producing goblet cells, or Meibomian 
glands necessary for oil production. 
Thus, the three-layered tear film is 
unaltered by this form of ptosis 


surgery. This makes this technique - 


applicable to many ptosis cases where 
compromised tear function would be a 
contraindication to other types of 
surgery. This approach allows for 
exploration of the aponeurosis and for 
repair of any defects present. When 
standard levator procedures are used 
in cases with apcneurotie defects, the 
results are ebviously unpredictable. 
This explains the tendency in the past 
to consider acquired ptosis cases quite 
unpredictable ‘and the hesitance of 
some surgeons to operate in these 
cases. Our experience with this proce- 
dure shows results in acquired ptosis 
to be superior tc these in congenital 
ptosis. It is important to establish the 
cause of acquired cases (if possible) 
prior to surgery. 

Ptosis is usually caused by a partial- 
ly weak levator musele or a defect in 
the aponeurosis. Aponeurotic surgery 
corrects the defect or shortens the 
insertion of a weak muscle, thus rais- 
ing the eyelid. At surgery the aponeu- 
rosis should be reinserted if disin- 
serted, rarified er dehisced, or ad- 
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vanced and shortened if normal. If 
one cannot obtain adequate elevation 
by advancing the aponeurosis up to 
and including Whitnall's ligament, the 
muscular levator can be isolated on a 
muscle hook above Whitnall's liga- 
ment. The muscular levator can then 
be advanced over Whitnall's ligament 
to tarsus, leaving other suspensory 
structures (Whitnall’s ligament and 
Miiller’s muscle) intact. 

In cases of congenital ptosis with 
poor levator function (0- to 4-mm 
excursion), the aponeurosis may be 
advanced up to and including Whit- 
nall’s ligament. We refer to this tech- 
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nique as a Whitnall’s sling. Seldom is 
any identifiable levator muscle found 
above Whitnall’s ligament in these 
poor-function cases. Thus any correc- 
tion is a form of sling. This procedure 
can be used as an alternative to fron- 
talis suspension in selected cases. 
However, frontalis suspension cer- 
tainly gives more predictable and 
better results in this group. This tech- 
nique can be recommended for unilat- 
eral poor-function congenital cases 
when the parents are willing to accept 
some improvement unilaterally as 
opposed to bilateral frontalis suspen- 
sion. 
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A technique for aponeurosis sur- 
gery is presented with unique fea- 
tures, which are important for identi- 
fication of the aponeurosis, good 
hemostasis, and patient comfort. A 
review of the recently published rele- 
vant anatomy is recommended prior 
to attempting this procedure.* We feel 
this approach will become the proce- 
dure of choice for acquired ptosis. It 
can also be used for congenital ptosis 
cases with moderate to good func- 
tion. 
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Neuromyopathic Ptosis 


* Neuromyepathic ptosis is a progres- 
sive disorder frequertly associated with 
other ocular abnormalities. These include 
dry eyes, absent Bells phenomenon, 
protractor weakness, and heterotropia. 
Thus, correction of this ptosis has not 
been well described and is avoided by 
many surgecns. Since ptosis usually 
occurs early in life, correction is of func- 
tional, economic, and cosmetic impor- 
tance. Clinical and histologic findings 
suggest that degeneration and defects of 
the levator aponeurosis contribute to the 
ptosis, During the past two years, we have 
used the aponeurotic approach to correct 
neuromyopathic ptosis. We describe 19 
eyelids with a minimum one-year follow- 
up. Most eyelids were purposely under- 
corrected. A mean lid elevation of 3.3 mm 
with good symmetric results was ob- 
tained. Procedures were performed under 
local anesthesia. Advantages of this tech- 
nique are (1) patiert cooperation for 
adjustment of lid height and contour at 
surgery; (2) preservatien of other suspen- 
sory structures (Müllers muscle and 
Whitnall's ligament); (3) easy adjustment 
of lid height pcstopera'ively; (4) preserva- 
tion of all tear-producing structures; (5) 
avoidance of corneal irritation from poste- 
rior sutures; and (6) maintenance of 
anatomic planes, which simplifies reoper- 
ation, if necessary. We believe this 
conservative approach corrects most eye- 
lids with neurcmyopathic ptosis. 

(Arch Ophthalmol 97:1129-1131, 1979) 


IN euromyopathic ptosis occurs in a 

heterogerous greup of disorders 
that may be progressive and frequent- 
ly involve only the extraocular mus- 
cles. The cause of the muscle weak- 
ness remains controversial.** Surgical 
correction of blepharoptosis in this 
group presents special problems due 
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A New Surgical Approach 


Richard L. Anderson, MD, Ray S. Dixon, MD 


to the unstable and usually progres- 
sive nature of the disease end the 
frequently associated ocular abnor- 
malities. These abnormalities include 
poor Bell's phenomenon, weak orbicu- 
laris muscles, dry eyes, and diplopia 
due to associated extraocular muscle 
involvement. Thus, few surgieal pro- 
cedures have been described." 

The ideal surgical procedure should 
(1) achieve functional and eosmetic 
improvement, (2) avoid distortion of 
the anatomy of the eyelid so that 
another or the same procedure may be 
repeated, (3) provide flexibility to 
adjust the amount of eyelid ei»vation 
depending on the particular situation, 
(4) be reversible in case of overcorrec- 
tion or progressive weakness of the 
protractors of the eyelids, (5) conserve 
conjunctiva that contains the basic 
secretors. for tear production and 
goblet cells for mucin procuction, 
which make up the inner two layers of 






Fig 1.—Patient 2. Preoperatively. fissure 
heights measure 4.0 mm bilaterally. 
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Fig 3.—Patient 2. Postoperatively, fissures 
measure 9.0 mm on the right and £.0 mm 
on the left. 






the protective tear film, (6) preserve 
the tarsal plate containing the Mei- 
bomian glands for production of the 
oily outer layer of the tear film, and 
(7) avoid posterior sutures that may 
lead to corneal complications. 

We believe precedures such as the 
tarsoconjunctivo-Milerectomy and 
posterior levator resections are to be 
avoided in this condi-ion as they meet 
few of the above ideals. The highest 
concentrations of basic secretors 
(glands of Krause and Wolfring) and 
the majority of the mucin-producing 
goblet cells (crypts of Henle) are 
found in the supratarsal suleus. The oil 
layer is formed mainly from the 
Meibomian gland secretions. These 
protective glands are the very struc- 
tures removed or damaged in posteri- 
or or full-thickness procedures. This 
may compromise tear function in 
these patients who, in general, have 
borderline to poor tear production 
prior to surgery. 

We describe the use of aponeurotie 
surgery in ten patients (19 eyelids), 
with a close realization of the above 
goals. 





Fig 2.—Patient 2. Aponeurosif as seen at 
surgery. Note thickened and fatty appear- 
ance. 
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Fig 4.—Patient 5. Preoperatively, fissures 
measure 2.5 mm on the right and 3.5 mm 
on the left. 
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Fig 7.—Patient 5. Final postoperative 
appearance after removal of central apo- 
neurotic suture from left upper eyelid. 


Fig 9.—Patient 9. Aponeurosis showing fibrofatty appearance at surgery. 


Fig 10.—Patient 9. Biopsy specimen of aponeurosis shows areas of 
fatty replacement at histologic examination (hematoxylin-eosin, 


x 9). 


PATIENTS 


Ten consecutive patients (19 eyelids) 
with a clinical diagnosis of neuromyopathic 
ptosis were corrected for functional and 
cosmetic reasons by levator aponeurotic 
surgery (Table 1). 

All patients except patient 8 underwent 
bilateral surgery. Most patients were 
intentionally cosmetically undercorrected 
due to associated ocular abnormalities. Lid 
position in all patients except patient 5 was 
acceptable after one surgical procedure. 

Preoperative and postoperative fissures 
were measured with eyes in primary posi- 
tion. Levafor function in each eye was 
measured before and after surgery by the 
excursion method. 
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Fig 5.—Patient 5. Disinsertion of aponeu- 
rosis. Tip of forceps holds edge of disin- 
sertion. Note Müller's muscle below disin- 
serted edge. 





Fig 8.—Patient 9. Preoperatively, fissures 
measure 4.0 mm on the right and 5.0 mm 
on the left. 


Fig 12.—Patient 9. Postoperatively, fis- 
sures measure 7.5 mm on the right and 7.5 
mm on the left. 
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Fig 6.—Patient 5. One day after bilateral 
aponeurosis repair. There is an obvious 
peak in left upper lid. 
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Fig 11.—Patient 9. Degeneration with fatty replacement of 
aponeurosis (hematoxylin-eosin, x 50). 


Local anesthesia was used in all patients. 
Preoperative sedation was mild due to the 
increased sensitivity of patients with these 
disorders to barbiturates and narcotics.’ 
The aponeurotic approach to ptosis correc- 
tion was used in all cases. The normal 
anatomy of this region has recently been 
reviewed.* 


REPORT OF CASES 


CASE 2.—A 36-year-old man had a history 
of chronic progressive external ophthalmo- 
plegia diagnosed four years prior to refer- 
ral for functional and cosmetic bilateral 
ptosis correction. Preoperatively,, fissures 
measured 4.0 mm on both sides (Fig 1). At 
surgery, the aponeurosis was found to be 
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Diagnosis 





1/32 CPEO* 
2/3s CPEO 
3/5s XCPEO 
4/25 CPEO 


6/52 CPEO 
7/7T* CPEO 
B734 CPEO 
9/55 Myotonic dys- 
trophy 
10/5. Myotonic dys- 


trophy 


Table 1.—Summary of Patient Data 


Poor Bell's phenomenon, dry eyes 
Poor Bell's phenomenon, dry eyes 
Poor Bell's phenomenon, dry eyes 


Poor Bell's phenomenon, Hutchinson's facies, dry 
eyes 
Poor Bell's phenomenon, dry eyes 


Poor Bell’s phenomenon, decreased ocular motility 
OU, macular degeneration, dry eyes 


Poor Bell's phenomenon, dry eyes 


Poor Bell's phenomenon, peripheral pigmentary 
changes, dry eyes 


Retinal pigmentary degeneration, dry eyes 
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Associated Ocular Abnormalities 
















Table 2.—Preoperative and Postoperative Lid Measurements 


Preoperatze lid fissure 


Postoperative difference in height between 
both upee- lids 


intact but zopeared thickened and infil- 
trated with fibsous and fatty tissue ( Fig 2). 
Aponearosis a+ vancement and reinsertion 
were performed. The result was a 5.0-mm 
elevation of the right upper lid and a 
4.0-mrm. elevation of the left upper lid (Fig 
3). The patient continues to use lubricants 
at bed-ime snd artificial tears as needed 
without prol ems. 

Case 5.—4 61-year-old woman with 
chronic progressive external ophthalmople- 
gia hac preo»ecative lid fissures of 2.5 mm 
on the ~ight «nel 3.5 mm on the left (Fig 4). 
Disinsertions «f the aponeurosis (Fig 5) 
were isplatec and repaired, and small apo- 
neurotz advaneements were made on each 
side. Lid ele-a-ions measuring 6.0 mm on 
the right ard 5.0 mm on the left were 
obtained (Fig €». Unaeceptable peaks of the 
upper Eds (Fg 5) were corrected by remov- 
ing a sutur» in the aponeurosis. The 
patient is comfortable administering lubri- 
cants st dediime and is pleased with the 
result Fig. 7_ 

Case 9.—.. 56-year-old woman with 
myotoric dystrophy diagnosed three years 
prior te surgery had a 4.0-mm fissure on 
the rigat ane a 5.0-mm fissure on the left 
(Fig ©. A surgery the aponeurosis 
appeared fibsozatty on both sides (Fig 9). 
A biopsy eimen taken at surgery 
showed degeneration ef the aponeurosis 
with marked “acty replacement (Fig 10 and 
11). Apeneuresis advaneement and reinser- 
tion or eack cde resulted in a 3.5-mm 
corrector on the right and a 2.0-mm 
corrector. om t.e left (Fig 12). 


RESULTS 


Follew-up -anged from 12 to 24 
months in en patients. Table 2 
summarizes preoperative and postop- 
erative lid £s-ures, lid elevations, and 
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the difference in height between both 
upper lids postoperatively. 


COMMENT 


Previous autbors have discouraged 
the aponeurotic surgical approach in 
neuromyopathic ptosis." However, us- 
ing this technique, we achieved a 
mean lid elevation of 3.3 mm in 19 
eyes. Most patients had an attempted 
undercorrection in view of associated 
ocular abnormalities. With this tech- 
nique the glands producing the three- 
layered tear film are unaltered. Thus, 
compromised tear function amd poor 
Bell’s phenomenon were not centrain- 
dications to surgery. While our follow- 
up is only one to two years, thematural 
tendency of this disease is to progress, 
and thus, the ptosis may recur with 
time. A major advantage of this 
procedure is that it can be repeated if 
necessary in the future, if other devel- 
opments do no: contraindieste sur- 
gery. 

The levator aponeurosis was abnor- 
mal in appearance in most of these 
eyes. The abnormality ranged from 
fibrous replacement (case 2) and fatty 
replacement (case 9) to disinsertion 
(case 5). Degrees of insertiona! abnor- 
malities of the levator aponeurosis, 
ranging from rarefaction to disinser- 
tion, were noted in several other eyes. 
We believe degenerative changes in 
the aponeurosis predispose to its 
disinsertion from the tarsal plate in 
these conditions. The severity of the 
preoperative ptosis was generally 
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reflected by the abnormality found in 
the aponeurosis at surgery. 

The patients operated on in this 
series had poor to good levator func- 
tion preoperatively (range, 4 to 9 mm 
of levator excursion). Thus, poor leva- 
tor function does not necessarily 
contraindicate this type of surgery. 
As with other types of levator 
surgery, results are much better in 
those cases with good function. 

Case 5 demonstrates the easily 
reversible nature of the procedure. 

The postoperative difference in fis- 
sure heights in patients ranged from 0 
to 1.5 mm, with a mean difference of 
0.7 mm in ten patients. Thus, a 
symmetric correction can be achieved 
by this method. No patient has 
required lowering of the eyelids 
secondary to exposure keratitis. Few 
patients required more ocular lubri- 
cants than prior to surgery. We attrib- 
ute this to the unaltered tear film with 
this technique. 


CONCLUSION 


Degenerative changes in the levator 
aponeurosis may result from neuro- 
myopathic diseases. These changes 
can contribute to the ptosis in these 
patients. Aponeurosis surgery pre- 
serves important eyelid structures 
and yields good results in this group of 
disorders. 


Joe Eshaghian, MD, helped in preparing this 
manuscript; Jerry Kobrin, MD, provided histo- 
logie sections and their interpretation; and Jean 
Prybil, RN, Sally Baumgartner, CO, COT, and 
Linda Bang assisted ir organization and 


typing. 
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Antiviral Drops 


Comparative Therapy of Experimental 
Herpes Simplex Keratouveitis 


Deborah Pavan-Langston, MD; Jonathan Lass, MD; Robert Campbell, MD 


e The present, masked, controlled 
study compares the therapeutic efficacy 
of guttate 3% vidarabine, 0.1% idoxuri- 
dine, and 196 trifluridine in herpes simplex 
keratouveitis in rabbits. Vidarabine, 
whether given every hour, every two 
hours, or every three hours was signifi- 
cantly better than controls but significant- 
ly worse than idoxuridine or trifluridine. 
Trifluridine and idoxuridine were not 
significantly different from each other. 
Viral cultures taken at the end of the 
six-day treatment period were positive in 
the majority of all treatment groups except 
for the trifluridine group, which was 100% 
negative. Although previous studies have 
shown that vidarabine is very effective as 
an antiviral ointment, vidarabine drops are 
not as effective as guttate idoxuridine or 
trifluridine. 

(Arch Ophthalmol 97:1132-1135, 1979) 
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hen faced with a choice of using 

drops or ointment for ophthalmic 
therapy, patients not uncommonly 
prefer drops either because of ease of 
administration, lack of blurred vision, 
or avoidance of the “greasy lid” 
appearance. While antibiotic eyedrop 
preparations are plentiful, the only 
commercially available antiviral drop 
is idoxuridine. This drug is given 
every hour by day and every two hours 
by night for several days. A patient 
must be highly trustworthy to follow 
such a regimen. As a result, many 
physicians place patients on a mixed 
regimen of idoxuridine drops and 
idoxuridine or vidarabime ointment, 
the latter two also commercially avail- 
able, or on ointment alone five times 
daily whether the patient likes it or 
not. In the latter case, critical doses 
may well be omitted during the work 


. day. 


In an effort to cireumvent the oint- 
ment vs drop problem, two drop forms 
of antiviral drug are currently under 
investigation. The first is trifluridine, 
which has been studied in several clin- 
ieal trials as well as in laboratory 
models of herpetic keratitis.'^ The 
second drug is the experimental 3% 
drop form of commercially available 
vidarabine ointment. 

The present study reports our find- 





ings in a single-blind, controlled study 
evaluating the therapeutic efficacy of 
guttate 3% vidarabine, 0.1% idoxuri- 
dine, and 1% trifluridine on acute 
herpes simplex virus keratouveitis in 
rabbits. The study was carried out in 
anticipation of projected clinical trials 
in humans. 


MATERIALS AND METHODS 


Twenty-six male albino rabbits were 
inoculated in both eyes (unsearified) with 
one drop of McKrae strain herpes simplex 
virus type 1 (tissue culture infective dose 
for 50% of subjects 10°"), the lids shut, eyes 
gently massaged for 30 seconds, and then 
left untreated for four days to allow the 
development of active epithelial keratitis. 
Every eye used in the study had such 
disease at the time treatment was 
initiated. 

Animals were placed in one of the follow- 
ing treatment groups for six Gays: 


3% vidarabine drops every hour, 
eight times a day 

3% vidarabine drops every two 
hours, six times a day 

3% vidarabine drops every three 
hours, four times a day i 

0.1% idoxuridine drops every hour, 
eight times a day 

1% trifluridine drops every 
hours, six times a day 

Physiologic saline every three hours, 
four times a day 


two 
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Commercial idoxuridine drops were 
used. Trifluridine and vidarabine were 
sterileophthalmic solutions containing 0.02 
mg/mL thimerosol and buffered at pH 5.8 
(acetate). 

All animals were examined daily, single 
blind, on the slit-lamp biomicroscope and 
scored on a Ô to 4 basis of increasing 
severity of disease. In corneal epithelial 
scoring, 1+ represented 25% ulceration; 
4+ represented 100% loss of cells. In stro- 
mal seores, 1+ represented mild edema 
and haze; 4+ represented severe edema 
with obscuration of anterior chamber 
details. Conjunctival and iris scores related 
to degree of hyperemia with 1+ being mild 
injection amd 4+ representing severe 
congestion with edema. 

Viral cultures were taken from all eyes 
at the beginning and end of the treatment 
periods and inoculated immediately into 
primary rabbit kidner monolayer tissue 
culture. 

Statistical analysis of data was done by 
two-way analysis of variance comparing 
treatment vs time takmg a level of confi- 
dence (LOC) a: 95%. 


RESULTS 


Epithelia! ulceration daily mean 
scores are plotted in Fig 1 and shown 
in Table 1. All eontrols (seven eyes) 
showed increasing severity of disease 
until postinfection day 8, at which 
time they began to improve sponta- 
neously. À comparison of the drug- 
treated eyes shows two distinct group- 
ings: Al vidarabine-treated animals 
(every hour-and every two hours, nine 
eyes each group; every three hours, 
seven eyes), regardless of frequency 
of administration, were significantly 
better than controls on postinfection 
days 7 through 9, significantly worse 
than the idoxuridine or trifluridine 
group, and net significantly different 
from each other. Idoxuridine and 
trifluridine (nine eres each group) 
were significantly better than con- 
trols or vidarabine but not significant- 
ly different from each other. 

No notable stromal disease devel- 
oped in any group. 

The mean iritis and conjunctivitis 
scores shown in Fig 2and 3 and Tables 
2 and 3 disclosed a similar grouping, 
with controis worse than the vidara- 
bine-treated group, which was worse 
than the idoxuridine- or trifluridine- 
treated groups at significant levels 
from postinfection Gay 7 through 9. 
The sharp upswing in the group 
treated with vidarabine every two 
hours seen on the last treatment day 
was due to severe worsening of a 
single eye in that group and not to a 
general worsening of all such treated 
eyes. It was believed that the iritis 
and cénjunctival sceres largely re- 
flected the severity of epithelial 
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Table 1.—Epithelial Ulceration: Daily Mean Scores by Treatment.Group ^ y 
Postinfection Day 455 
«i 
Treatment Group * 
Idoxuridine (N — 9) 0. z 0. = 0. m 0. 7 0. re P3 
Trifluridine (N — 9) 0.87 0.72 0.49 0.42 s 0.34 uU 

Vidarabine 
Every hour (N — 9) 0.80 1.03 1.15 1.23 1.46 1.38 sE 
Every 2 hr (N = 9) 0.70 1.12 1.42 1.66 1.70 1.63 aon 
Every 3 hr (N = 7) 0.52 1.15 1.38 1.52 1.60 1.25 E 
Controls (N = 7) 0.48 1.26 1.54 2.14 222 1.93 E^ 
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Fig 1.—Mean epithelial ulceration scores by treatment group. 
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Table 2.—Conjunctivitts: Daily Mean Scores by Treatment Group 
Postinfection Day 
VER. OS ete ES ba HERE 
Treatment te 






Idoxuridine (N = T. ds 0. i 0. = 0. = 0. = 0. a 
Vidarabine 
Every hour (N = 9) 1.04 0.90 0.88 0.91 0.96 0.92 
Every 2 hr (N = 9) 1.02 1.02 1.16 1.14 1.10 1.35 
Every 3 hr (N = 7) 0.96 1.10 1.14 1.09 1.09 1.05 






Controls (N — 7) 0.89 1.08 1.25 1.34 1.28 1.33 
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ae SE 
Es Postinfection Day 
ES Treatment Group 
Nae Idoxuridine (N = 9) 0.37 0.39 0.49 0.41 035 0.32 
ee Trifluridine (N = 9) 0.31 0.38 0.39 0.32 0.35 0.20 
E Vidarabine 
E. Every hour (N = 9) 0.39 0.42 0.55 0.54 0 79 0.80 
E Every 2hr(N - 9 0.38 0.43 0.73 0.76 081 1.19 
E. Every 3 hr (N = 7) 0.23 0.51 0.68 0.81 093 071 
E Controls (N — 7) | . 0.21 0.51 0.79 1.17 143 1.19 
for 7 
TS 
c aS, 
ES. 
m Table 4.—Posttreatment Viral Recovery* 
EP 
vg í No. of Eyes % Negative % Positive No. Negative 
*y VE ERAS Xm hour 9 11 89 1 
OHNE Every 2 hr 9 44 56 4 
PA. Every 3 hr 7 S 5 5 2 
ON Idoxuridine 9 4 
ve Trifluridine 9 a 
ax s Control. 7 0 
z paei ‘ 
Es. j *100% pretreatment cultures positive for herpes simplex virus. 
E 
ME 
* EX. 
EM | Vidarabine 
MEN Every 2 hr 
E. 4, Control 
v MT . o 
TENES Vidarabine 
AS Every 3hr 
ae i. S Vidarabine 
EU: Every Hour 
ER 
T. 
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MU 4 o 
| Be * [^2] 
E 
EN T 
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y a i 
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ay : » Days Postinfection 
LE 
NC Fig 2.—Mean iritis scores by treatment group. 
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. disease rather than therapeutic effect 


on those structures per se. 

Viral culture results are shown in 
Table 4. One hundred percent of all 
pretreatment cultures were positive. 
On postinfection day 9, the majority 
of vidarabine- and idoxuridine-treat- 
ed eyes were still positive, being 89%, 
56%, and 71% for vidarabine every 
one, two, and three hours, respective- 
ly, and 56% for idoxuridine. Only the 
trifluridine group was 100% negative 
for herpes simplex virus on the last 
day of treatment, significantly better 
than all other groups. 


COMMENT 


The present study indicates a clear 
difference in therapeutic efficacy be- 
tween antiviral drops and ointment, 
depending on which drug is being 
used. Clinical studies comparing un- 
guent 3% vidarabine, 0.5% idoxuri- 
dine, and guttate 1% trifluridine have 
all indicated that vidarabine ointment 
is as effective as or superior to idox- 
uridine ointment and as effective as 
trifluridine drops. Our own clinical 
experience in double-blind and open 
trials has shown that 1% trifluridine 
drops given every two hours by day 
only (nine instillations) healed herpet- 
ic ulcers of matched size as quickly as 
0.1% idoxuridine drops given every 
hour by day and every two hours at 
night (19 instillations, approximately 

5 days). Trifluridine, however, sur- 
passed idoxuridine in the success rate 
of healing at all, being 96% for triflu- 
ridine and 75% for idoxuridine.'* 
Similarly, in our clinical trials compar- 
ing 3% vidarabine and 0.5% idoxuri- 
dine ointments given five times daily, 
both drugs were equally successful in 
healing routine herpetie ulcers (ap- 
proximately seven days), but vidara- 
bine was clearly superior to idoxuri- 
dine in its success (78%) in healing 91 
of 116 ulcers that had failed to respond 
to idoxuridine therapy." This experi- 
ence has been noted by others.’ 

However, 3% vidarabine drops ap- 
pear to be only moderately effective, 
as judged by this experimental herpes 
simplex virus model, and not as effec- 
tive as either guttate idoxuridine or 
trifluridine. Idoxuridine, while clini- 
cally as effective as trifluridine in this 
study, was no better than vidarabine 
drops in eliminating infectious virus 
by the end of the treatment period. 
Idoxuridine was used at less than 
commercially recommended frequen- 
cy, however. Trifluridine was effec- 
tive at both, yet used at somewhat less 
than the frequency of published clini- 
cal studies. 
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Score 


0 4 5 6 


Control 


Vidarabine 
Every Z hr 


Vidarabine 
Every our 


Vidarabine 
Every = hr 


Idoxuridirs 


Trifluridime 





7 8 9 


Days Postinfection 


The superiority of trifluridine drops 
is probably due in large part to its 
increased solubility (1 mg/dL) com- 
pared with idoxuridine (0.1 mg/dL) 
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and vidarabine (0.5 mg/dL). For 
obvious reasons, this cannot be evoked 
as a reason for the superisrity of 
idoxuridine over guttate vidarabine. 
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scores by 


It would appear that, to be effective, 
vidarabine must have the more pro- 
longed apposition to the area of infec- 
tious disease that is effectively 
afforded by ointment but not so effec- 
tively afforded by drops. The poten- 
tial for a second antiviral drop, then, 
presently lies with trifluridine and not 
with a vidarabine counterpart in 
guttate form. 
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Nonproprietary Names and 
Trademarks of Drugs 
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Mass Culture of Human Corneal Endothelial Cells 


Jules L. Baum, MD; Rasma Niedra; Carol Davis; Beatrice Y. J. T. Yue, PhD 


e Human corneal endothelial cells have 
been grown in mass culture for the first 
time to our knowledge. Cultures from 
donors who were under 20 years of age 
grew well. Cells from older donors were 
difficult to grow or did not grow at all. 
Initial outgrowth usually began one week 
after explantation. After an initial lag 
phase, mass increased by 15% weekly, 
and confluency was approached in eight 
to nine weeks. The lag phase of growth 
correlated with the age of the donor. A 
basal lamina was secreted by human 
corneal endothelial cells in culture. Chro- 
mosomal counts demonstrated a modal 
number of 46. With this technique, suffi- 
cient human corneal endothelial cells 
may be obtained for biochemical investi- 
gation. 

(Arch Ophthalmol 97:1136-1140, 1979) 
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The growth of pure human corneal 

endothelium in culture has proved 
difficult. Several investigators have 
achieved limited success, but growth 
has been either contaminated with 
corneal stromal cells’ or limited to a 
relatively small number cf cells.** We 
report the mass culture of pure human 
corneal endothelial cells, their growth 
characteristics, and a morphologic 
analysis by phase and light micros- 


copy. 
MATERIALS AND METHODS 


Eighty human eyes of donors, ranging 
from prematurity to 78 years of age, were 
obtained from New England Medical 
Center Hospital and the New England Eye 
Bank. The interval between time of death 
and time of enucleation varied from one to 
20 hours (mean, 8.6 + 7.5 SD). Time of 
enucleation to time of culture varied from 
one to 46 hours with a mode of one hour and 
mean of 5.4 + 8.6 SD hours. After receipt, 
each was immersed for six minutes in a 
commercial ophthalmic solution of neomy- 
cin sulfate, gramicidin, and polymyxin B 
sulfate (Neosporin) to which was added 
gentamicin sulfate, 50 ug/mL. The eyes 
were irrigated with normal saline solution 
before and after the antibiotic soak. All 


subsequent maneuvers were performed in 
a laminar flow hood. The entire cornea was 
excised with a 3-mm scleral rim under 
sterile conditions. The dissection and 
subsequent culture technique were modi- 
fied from previously described tech- 
niques."^ The  endothelium-Descemet's 
membrane explants were placed either in 
30-mL culture flasks (25-sq-em growth 
area) or in Petri culture dishes (60 x 15 
mm, 21-sq-em growth area) with 1 mL or 
less of complete medium. The endothelium- 
Descemet's membrane from each eye was 
cut into two or three pieces, with a total of 
three to six explants per culture. Initially, 
the explants were left undisturbed for 
three to four days to allow attachment. 
Subsequently, cultures were fed three 
times weekly. Gentamicin sulfate, 10 ug/ 
mL, and amphotericin B, 1.2 ug/mL, were 
used to prevent microbial growth. 

The endothelium-Descemet's membrane, 
prepared as previously described, and 
coverslips, onto which endothelial cells had 
grown, were fixed with neutral 4% formal- 
dehyde solution and stained witn hematox- 
ylin-eosin or Giemsa for examination by 
light microscopy. Cultures in growth were 
examined continualy by means of an 
inverted phase-contrast microscope. 

Thirteen of 15 cultures reached confluen- 
cy without trypsinization. Two cultures 
were trypsinized as follows: when the 


Table 1.—Potential for Growth of Corneal Endothelial Cells in Culture as Related to Age of Donor 


Age of Donor, yr No Growth 


10-Cell Diameters 


Growth to 


20% Confluency 


2196-6596 Confluency* 100% Confluency 


0-10 3 ri Tt 1 70 





*Cultures that surpassed 65% confluency eventually became totally confluent. 
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initial outgrowth from the explant was 
approximately 50 cell diameters (in two to 
six weeks, depending on age of donor), the 
cells were rinsed twice with edetic acid, 
1:5,000. A solution of 0005% edetic acid- 
trypsin, 2 to 3:mL, was added to the cells 
for several minutes and then poured off, 
which left approximately 0.5 mL. When the 
cells rounded and beeame refractile, in 
approximately ‘ive minutes, the remaining 
solution was removed by pipette. One 
milliliter or less of complete medium was 
then added. The cells were suspended by 
gentle washing with a Pasteur pipette and 
then left undisturbed for several days to 
reattaeh. Confluent cultures were similarly 
passed with the use of 2 mL of complete 
medium to loesen the trypsinized cells. 
Because conflwent cultures were needed 
for biochemica. studies, rate of growth was 
estimated initally as the number of cell 
diameters from explant and then grossly 
as the percentage of cish that was filled. 
Although not ieeal, it seemed reasonable to 
use "percent confluency” since these cells 
grew only in monolayers. On ten occasions, 
cell suspensions were ceunted in a hemocy- 
tometer after -rypsinization and dilution. 

After growing cultures for periods of 
three to 13 months, we sought evidence of 
basement membrane development by 
staining cell-fmee plates with PAS. Chro- 
mosome eounts were performed on cells of 
young donors, 5 to 17 weeks of age. Counts 
were made during active growth phase 
before conflueacy, with a modification of 
the technique described by Hsu. 

The relatiorships between cell growth 
and factors o^ age cf patient, interval 
between time cf death and time of enuclea- 
tion, interval between time of enucleation 
and time of culture, lag phase of growth, 
and size of explant, taken separately or 
altogether, wene analyzed statistically with 
the use of Spearman's rank correlation 
coefficient. 


RESULTS 


Light microscopic examination of 
the dissected Descemet’s membrane- 
endothelium preparations from three 
specimens showed no contamination 
by stromal fibroblasts. The plane of 
shearing is at the interface of Desce- 
met’s membrane with the posterior 
surface of the most posterior collagen 
lamella. The most posterior layer of 
stromal fibroolasts is at the anterior 
face of this collagen lamella.* 

The relaticnship between potential 
for cell growth in culture and age of 
donor corneas is displayed in Table 1. 
There was a significant negative cor- 
relation; as age increased, potential 
for growth decreased (r, = —.59, 
P < .001). Thirteen of 19 (68%) cor- 
neas from donors who were under the 
age of 20 years grew to confluency. In 
contrast, twc of 61 6%) corneas from 
donors who were more than the age of 
20 years grew to eonfluency. There 
was no significant (P < .05) correla- 


Arch Opnthalmol—Vol 97, June 1979 





CONFLUENCY 


Fig 1.—Average rate of growth of human corneal endothelial cells in culture (N = 15); 
mean + SE. 


Table 2.—Morphologic Differences Between Human Endothelial Cells From 
Young and Old Donors* 


Morphologic 
Characteristic 


Cell size 
Cell shape 


Nucleus 


Number of nucleoli 
Nucleoli 


3? 


Young Donors 
Mean, 5.£ y; range, 3.8-7.8 u 
Small, compact growth 


Generally oval; some round or 
teardro»ped; multinucleated 
uncommon 

Mean, 2.5 range, 1-5 

Round cr oval, tend to be cen- 
tral 





*Cells were grown in culture. 


Old Donors 
Mean, 7.2 p; range, 5-22 p 


Large and irregular, sparse 
growth 


Generally round; some oval; mul- 
tinucleated more common 


Mean, 2.5; range, 1-7 


Shape varied, more often at pe- 
riphery of nucleus 





Fig 2.—Initial outgrowth from explant from 3-week-old donor. Descemet'sgmembrane 
appears dark at top left. Specimen was fixed five days after explantation (Giemsa stain, 
x 100). 
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Fig 3.—Initial outgrowth from explant from 3-week-old donor. 
Descemet's membrane appears dark at lower left. Specimen was 
fixed five days after explantation (Giemsa stain, x 480). 





Fig 5.—Healthy, near-confluent cells. Donor was 3 months old. 
First passage is shown. Specimen was fixed three weeks after 
trypsinization (Giemsa stain, x 480). 
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Fig 7.—Mosaic-like pattern, rarely seen, is indicative of poor 
growth. Dgnor was 60 years old. Primary culture is shown. 


Specimen was fixed three weeks after explantation (Giemsa stain, 
x 480). 
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Fig 4.—Multinucleated cells typify poor cell growth. This pattern 
invariably precedes cell death. Donor was 60 years old. Primary 
culture is shown. Specimen was fixed three weeks after explan- 
tation (Giemsa stain, x 480). 


~ a 





E un mme, r 
"ta 


Fig 6.—Streaming pattern of cell growth, occasionally seen. 
Donor was 6 weeks old. Second passage is shown. Specimen was 
fixed three weeks after trypsinization (Giemsa stain, x 120). 





> 


Fig 8.—Basal lamina formation between cells (removed) and 
bottom of culture dish. Donor was 6 weeks old. Primary culture is 
shown. Specimen was fixed 14 weeks after exptantation 
(PAS, x 400). 
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Age of Time in 
Donor wk Passage Culture, wk 
6'2 1 9 

12 


2 
7 
5 
7 
5 


tion between cell growth and the 
followinz factors separately or com- 
bined: time of death to time of 
enucleation, time cf enucleation to 
time of culture, total time, lag phase 
of grow:h, and mass of explant. 

In twe instances, we grew endothe- 
lium frem young donors (ages, 2% 
months and 1 year) to confluency 
after a 20-hour delay from time of 
death to time of enucleation. Although 
time of death to time of enucleation 
was usually short, endothelium from 
young donors grew well in two 
instances, in which time of enuclea- 
tion to time of incubation was 18 and 
20 hours. When time of enucleation to 
time of incubation exceeded 39 hours, 
we obtained no growth. 

Initia. outgrowth zsually began one 
week after explantation. We observed 
outgrowth as early as three days. The 
younger the donor was, the earlier the 
start of outgrowth. Proliferation may 
have occurred even earlier, since we 
left the culture dishes undisturbed for 
the first three days. On one occasion, 
outgrowth began 20 days after ex- 
plantation. Figure 1 depicts the rate 
of growth ef those donor endothelia 
that grew to confluency in primary 
culture. Thirteen of 15 cultures grew 
to confluency without trypsinization. 
The twe cultures that were trypsin- 
ized grew at a greater rate after tryp- 
sinizaticn than those cultures that 
were no: split. Their slopes after split- 
ting were 19.14 and 19.29, respective- 
ly. After a variable lag period of 
several weeks, growth increased by 
approximately 15% weekly. There was 
a significant (P — .01) direct correla- 
tion between lag phase and age of 
donor. The average ef the slopes of all 
confluent cultures after the lag phase 
was 1426 — 2.87 SD. We achieved 
confluent primary cultures in 74 to 13 
weeks in 18 of the 15 cultures. Two 
cultures reached confluency in 16 and 
21 weeks after a lag phase of 12 and 16 
weeks, respectively. In ten instances, 
we found 0.8 to 3.8 x 10* cells in a 
confiuent culture that was grown in a 
20-sq-em flask. We have grown one 
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Table 3.—Chromosome Counts of Human Corneal Endothelial Cells in Culture . 


Chromesome 


continuous cell line with six passages 
during a period of 15 months. 

On one occasion, we kept z culture 
from a young donor several weeks 
after it became confluent. These cells 
would not grow after trypsir zation. 
It is relatively easy to split primary 
cultures as they approach comluency. 
Subsequent cultures reach comfluency 
in six to nine weeks. The morthologic 
characteristics of these cells do not 
differ from cells that are grown in 
primary culture. 

Cells from older donors grow poorly. 
Even when trypsinized early, these 
cells fail to grow or grow poor y. This 
appears to be independent o age of 
culture. In an attempt to improve 
growth of cells from older domors, we 
grew them in a medium, dæwn off 
from rapidly growing endothelial cells 
from young donors, after 4* hours 
from flasks that were at least 50% 
confluent. This medium, which was 
collected from different donors and 
pooled, diluted 1:2 with the complete 
medium, passed through a millipore 
filter to exclude cells, and changed 
three times weekly, failed to improve 
growth to cells from older donors. 
Periodic cultures from Mycaplasma 
were always negative. 


MORPHOLOGIC 
CHARACTERISTICS 


Observation of Descemet* mem- 
brane-endothelium by phase micros- 
copy, immediately after stripp.ng and 
placement in culture, sugmests a 
reasonably accurate judgment can be 
made as to whether the cells wall grow. 
In a healthy culture, most often from 
younger donors, the endothetal cells 
usually appear plump, like ‘rays of 
eggs. Cells from older donors tend to 
be flat. As growth proceeds from the 
explant, the lead edge may be jagged 
(Fig 2) or smooth (Fig 3). The jagged 
edge is contributed to in part by the 
sharp angulation of each cell body and 
in part by the comparatively large 
spaces between the cells. Cels from 
young donors are smaller aud more 
uniform in size and exhibit a more 


Total Cells 
43 44 45 46 47 48 Counted 
|! ta oe ges 17 








compact growth Cells from older 
donors tend to grow more sparsely 
and are larger and more pleomorphic. 
Morphologic differences between cells 
from young and old donors are 
presented in Table 2. Cells from both 
young and old donors exhibit multiple 
nucleoli, usually two or three. Occa- 
sionally, we observed five to seven 
nucleoli. Cells that soon cease to grow 
(Fig 4) appear even larger and more 
irregular with a greater number of 
multinucleated cells. Vacuoles seem to 
be related to cell viability. Cells from 
younger donors that grow more vigor- 
ously have fewer vacuoles than do the 
more slowly growing cells from older 
donors. Large, degenerating cells con- 
tain many vacuoles. In a healthy 
culture, cells behind the lead edge are 
smaller and more densely packed than 
the peripheral cells. The more central 
compact areas exhibit a variety of 
morphologie appearances. The most 
common pattern (Fig 5) is composed 
of small compact cells of varying 
shapes—oval, polygonal, and short 
fusiform. Occasionally, we observed a 
streaming pattern (Fig 6) composed 
of fascicular-like cells. Rarely, an area 
of larger mosaic-type cells (Fig 7) was 
seen. This pattern, occurring in cul- 
tures from older donors, indicated 
cells in poor health, and growth soon 
ceased. Endothelial cultures grew in 
monolayers at al! times. 

Light microscopic evidence of base- 
ment membrane development was 
seen in dishes in which cells were 
maintained from three to 13 months 
(Fig 8). Chromosomal counts are 
displayed in Table 3. 


COMMENT 


We have described a technique for 
growing pure cell lines of human 
corneal endothelial cells in mass 
culture. Cultures from donors who 
were under 20 years of age grew well 
and maintained characteristic mor- 
phologie qualities. We found it diffi- 
cult to support long-term growth from 
donor tissue that was more than 20 
years of age. A typical culture from a 
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young donor exhibits outgrowth with- 
in one week After explantation. After 
an initial lag phase, mass was found to 
increase by 15% weekly, and conflu- 
ency was approached in eight to nine 
weeks. Although we used confluent 
cultures for biochemical experiments, 
we grew one cell line through six 
passages during a 15-month period. 
Most cultures were grown to conflu- 
ency without trypsinization, since we 
initially believed outgrowth of human 
endothelium in the early stages of 
eulture would suffer after trypsiniza- 
tion and because growth without tryp- 
sinization proceeded well. Trypsiniza- 
tion after four and eight weeks on two 
occasions suggested an enhancement 
of cell growth. The lag phase of 
growth during the first few weeks 
correlated directly with the age of the 
donor, but we found no significant 


1. Smith AU, Ashwood-Smith MJ, Young MR: 
Some in vitro studies on rabbit corneal tissue. 
Exp Eye Res 2:71-87, 1963. 

2. Mannagh J, Irvine AR Jr: Human corneal 
endothelium: Growth in tissue cultures. Arch 
Ophthalmol 74:847-849, 1965. 

3. Newsome DA, Takasugi M, Kenyon KR, et 
al: Human corneal cells in vitro: Morphology and 
histocompatibility (HL-A) antigens of pure cell 
populations. Invest Ophthalmol 13:23-32, 1974. 
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(P < .05) correlation between growth 
and times from death to enucleation 
and enucleation to culture. There was 
also no correlation between growth 
and size of initial explant, but it might 
approach significance as the sample 
size increases. In two instances, we 
encountered a lag phase of growth of 
12 and 16 weeks that was followed by 
a normal rate of growth to confluency. 
We are unable to account for the 
variability of this lag phase of growth 
among our cultures. Once a culture 
reached confluency and was main- 
tained in a confluent state for more 
than a few weeks, the cells became 
vacuolated. This was followed by a 
decreased cell density. We also found 
it either difficult or impossible to pass 
these cells. 

Light microscopic evidence of base- 
ment membrane formation by human 
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corneal endothelial cells in culture was 
observed. Synthesis of a basal lamina 
by rabbit corneal endothelial cells in 
culture has been reported previous- 
ly.^* The chromosome counts demon- 
strate the modal number for human 
corneal endothelial cells in culture to 
be 46. Because of the known artifacts 
associated with karyologic analysis in 
vitro, the modal number is the real 
number.’ 
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Institute, National Institutes of Health. 
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Origin of the Retrocorneal Membrane in the Rabbit 


Alan M. Silbert, MD, Jules L. Baum, MD 


e Electron microscopic studies have 
offered presumptive evidence that the 
origin o! both cellular and extracellular 
components of the retrocorneal mem- 
brane (RCM) derive ‘rom corneal endo- 
thelia! cells. In an attempt to demonstrate 
conclusively the origin of the cell in the 
RCM, we performec 8-mm exchange, 
penetrating keratoplasties between male 
and female rabbits. After allowing for 
complete healing and using only clear 
corneas, we produced central RCM by 
freezing the central cornea after inducing 
intraocular inflammation. Care was taken 
to ensure that the membrane was 
surrounded by normal donor endothelium 
and Desceme!'s membrane was intact. 
Sex chromatin counts of the cells in the 
RCM of a female host with a male graft 
showed an average of 2% Barr bodies. 
Cells in the membrane of a male host with 
a female graft showed an average of 40% 
Barr bodies. The experimental and control 
sex chromatin counts were almost identi- 
cal. This studv provices conclusive evi- 
dence that central retrocorneal, fibro- 
blast-like cells and membranes in rabbits 
are derived from corneal endothelial 
cells. 

(Arch Ophthalmol 97:1141-1143, 1979) 


ormation of a retrocorneal mem- 
brane (RCM) may occur after inju- 
ry to the corneal endothelium, either 
after ehemical, mechanical, or inflam- 
matory insult or after surgical or acci- 
dental perforating corneal wounds.'” 
Numerous authors have attempted to 
identify the origin of the fibroblast in 
this membrane, but to our knowledge, 
there have been only presumptive 
morpholegic studies to date. 
Werb thought thet stromal fibro- 
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blasts participated in RCM forma- 
tion.’ This belief was supperted by 
Sherrard and Ryeroft: The corneal 
endothelium, as the possible erigin of 
the RCM, was first suggested by 
Morton et al and later restated by 
others who speculated metaplasia of 
either endothelial cells* or momocytes.’ 
Michels et al,* in a histologic stady of a 
central RCM in rabbits, showed that 
the stroma! keratocyte did not partici- 
pate in its formation and offered 
presumptive evidence that endothelial 
cells are responsible for both the cellu- 
lar and extracellular components of 
the membrane. This study, however, 
did not exclude the possibility that 
cells participating in RCM formation 
arose from sources other than the 
cornea. 

The present study was undertaken 
in an attempt tc determine the precise 
cell of origin of the fibroblast-like cell 
in central RCMs. 


MATERIALS AND METHODS 


Exchange  keratoplasties wese per- 
formed on 3- to 4-kg adult New Zealand 
albino rabbits. All animals were received 
three days prior to surgery. Corneas were 
inspected by slit lamp to ensure nermalcy. 
The rabbits were used in pairs, one male 
and one female; each donated a corneal 
button to its mate and received fom it a 
graft of the same size. The sex of each 
rabbit was carefully checked on arr val and 
again just prior to surgery. 

Dilation of the pupil was achieved by 
instillation of 1% atropine sulfate, 10% 
phenylephrine hydrochloride, amd 0.5% 
indomethacin eye drops before surgery at 
12 hours, one hour, and 30 minw:es. We 
found that indomethacin eye drops were 
required to ensure sustained mydriasis, 
which significantly lowers the incidence of 
postoperative complications." 

The animals were anesthetizel with 
intravenous pentobarbital sodium after 
intramuscular administration of ealorpro- 
mazine hydrechloride. After indwetion, a 
pair of rabbits were placed on adjacent 
operating tables. The entire surgical proce- 
dure was carried out under sterile condi- 
tions with the use of an operating micro- 
scope. An &mm trephine was used to 
prepare the first corneal button. The first 
button was left ir place until the second 


button was prepared. The corneas were 
then exchanged and secured with a 
running 10-0 nylor suture. 

Intraoperatively, heparin sodium drops 
(1:1,000) were instilled to prevent clotting 
of aqueous humor. In all cases in which the 
iris remained away from the wound edges, 
the anterior chamber reformed sponta- 
neously. At the close of the procedure, 1% 
atropine ointment, a mixture of polymyxin 
B sulfate, neomycin sulfate, and bacitracin 
zinc (Neosporin Ointment), 10% phenyleph- 
rine eye drops, and 0.5% indomethacin eye 
drops were instilled in the operated eyes. 

Each animal was examined daily with a 
flashlight and loupe and weekly at a slit 
lamp. Atropine (1% eye drops and Neospo- 
rin Ointment were applied daily. Sutures 
were removed on the tenth postoperative 
day, at which time superficial host corneal 
vascularization was approaching the 
wound edges. These vessels disappeared 
rapidly on flashlight examination after 
suture removal. 

The transplanted corneas were observed 
for four weeks. Only those grafts that were 
clear throughout the entire postoperative 
period were included in the study. Four 
weeks after surgery, inflammation was 
produced in both the experimental eyes 
and a control group by an intravitreal 
injection of 0.15 mL of 20% sterile 
proteose-peptone. An RCM was then 
induced in the experimental and control 
groups with the use of the method de- 
scribed by Michels et al; One week after 


Table 1.—Sex Chromatin Counts in 
Cells of Central Retrocorneal 
Membrane of 
Control Rabbits 


Cells With Barr Bodies? 


Observer 


Observer 
2 


Eye/Sex* 





*All females showed a percentage of sex 
chromatin (mean + SE) of 41.8e- 1.6; males, 
26 + 0.5. 

Each observer counted 50 cells. 
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Fig 1.—Central retrocorneal membrane (Giemsa stain, x 50). 





Fig 2.—Layered connective: tissue and fibroblast-like cells of 
retrocorneal membrane (Giemsa stain, x 400). 





Fig 3.—Edge of retrocorneal membrane continuous with single 
layer of endothelial cells (Giemsa stain, x 150). 


Table 2.—Sex Chromatin Counts in 
Cells of Retrocorneal Membrane 
of Grafted Rabbits 


Cells With Barr Bodies* 


A ee o 
Eye Observer 1 Observer 2 
Female Donor, Male Host? 





*Each observer counted 50 cells. 


TPercentage of sex chromatin 
e(mean + SE) = 40.7 + 1.0. . 
tPercentage of sex chromatin Fig 4.—Retrocorneal membrane cell showing Barr body (outline 
(mean + SE) = 2.8 + 0.3. arrow) (Giemsa stain, x 1,000). 
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the intravitreal injection, each cornea was 
frozen by central placement of an 8-mm 
copper cone for 30 seconds twice weekly. 
The cone was cooled to a temperature of 
—78 °C by a mixture of 95% ethanol and 
dry ice. After five freezes, we killed the 
animals with intravenous pentobarbital. 
The corneas were fixed in 40% buffered 
formaldehyde solution for 48 hours. They 
were then embedded in paraffin, and 
stepped serial sections were prepared at 
5-u intervals. Hematoxylin-eosin- and 
Giemsa-stained sections were studied in all 
cases. 

Sex chromatin counts of the cells in the 
RCM were performed on Giemsa-stained 
sections by two independent observers in a 
masked manner. Fifty morphologically 
distinct cells were counted by each. The 
experimental group consisted of seven 
females with male corneal transplants and 
seven males with female buttons. Utmost 
care was taken to include only those 
rabbits that demonstrated clear grafts 
throughout the entire four-week postoper- 
ative period. Similar sex chromatin counts 
were performed on RCMs that were 
created in corneas of five male and five 
female rabbits and prepared identically to 
the experimental group; however, these 
rabbits never underwent keratoplasty. 


RESULTS 


The results-of control sex chromatin 
counts in five male corneas and five 
female corneas are Gisplayed in Table 
l. The results of both independent 
observers showed close correlation. 
Clinically, the contrcl corneas showed 
superficial corneal neovascularization, 
usually limited to the periphery. 
Central corneal haze and edema were 
present in all specimens. The RCM 
measured 1.0 to 1.5 mm in length and 
50 to 100 » at its thickest part (Fig 1). 
We identified no breaks in Descemet’s 
membrane on serial sectioning. 

Freezing produced more rapid opac- 
ification and more extensive neovas- 
cularization in the experimental cor- 
neas than in the control eyes. Light 
microscopic examination of the donor 
button showed considerable stromal 
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edema and inflammatory 2ells. An 
RCM was present in all speeimens. It 
was central in location and hed similar 
dimensions to the control ECM. The 
membrane was composed of layered 
connective tissue and fibroolast-like 
cells (Fig 2) and was campletely 
surrounded by normal-appesring en- 
dothelial cells in all cases (Fiz 3). The 
cells on the surface of the membrane, 
bordering the anterior char ber, ap- 
peared more like endothelial cells but 
did not form a continuous layer. Care- 
ful examination of serial sections at 
50-4 intervals demonstrated intact 
Descemet’s membrane in al speci- 
mens. Sex chromatin couats are 
displayed in Table 2 and showa highly 
significant (P < .001) difference be- 
tween cells (re: Barr body) in male and 
female membranes (Fig 4). 


COMMENT 


The use of sex chromatin in this 
study clearly demonstrates that the 
corneal endothelial cell is the cell of 
origin of the central RCM in rabbits. 
Sex chromatin is widely used as a cell 
marker. In general, it is present in 
more than 50% of female celle and in 
less than 5% of male cells.'^ Nwmerous 
ocular studies have used sex chroma- 
tin as cell markers. Basu et al. ' using 
cat stromal cells in tissue -ulture, 
demonstrated that 45% of female 
corneal stromal cells showed sex chro- 
matin; male stromal cells umformly 
showed no sex ehromatin. Tw» other 
studies reported sex chromatin in flat- 
mount sections of rabbit cornesl endo- 
thelial cells.'*'* Each showed 35% to 
92% Barr bodies in female end»thelial 
cells; male endothelial cells showed 1% 
to 476 Barr bodies. These percentages 
were constant from four to 21 months 
after penetrating keratoplasty. 

The percentages of nuclei showed 
that identifiable sex chromatn can 
vary according to technique. Factors 
responsible for such variation include 
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the method of obtaining the specimen 
and the type of tissue. Monolayers 
without intervening connective tissue 
or overlapping cells show a higher 
percentage of sex chromatin. We used 
tissue sections with its inherent prob- 
lems, including distortion of nuclei, 
overlapping of cells, partially sec- 
tioned cells, and intervening connec- 
tive tissue. These factors may explain 
our lower percentage ef sex chromatin 
in female RCMs. However, we believe 
that the absolute percentage of cells 
exhibiting sex chromatin is relatively 
unimportant compared with the dif- 
ference in percentage between male 
and female cells. 

Aware of the fact that cells of the 
central RCM could possibly take 
origin from a number of different 
cells (stromal keratocytes, donor 
endothelial cells,*-* or host cells**), we 
took precautions to exclude or identify 
these sources. A previous electron 
microscopic study based on an intact 
Descemet's membrane concluded that 
the stromal keratocyte did not partici- 
pate in the formation o? central RCM.* 
Serial sections in our study also 
demonstrated an intact Descemet's 
membrane. Other authors have impli- 
cated stromal keratocyte overgrowth 
through poor posterior wound apposi- 
tion; Our RCMs were completely 
surrounded by normal-appearing en- 
dothelium, again ensuring against 
stromal keratocyte participation in 
RCM formation. Since the cells in the 
RCM of this study are of the same sex 
as those of the donor, hest cell partici- 
pation is excluded. We conclude that 
donor corneal endothelial cells serve as 
the cell of origin of the central RCM in 
rabbits. 
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è Capillary and cavernous hemangio- 
mas are often grouped together as if they 
were modulations of the same entity. To 
clarify this nosologic question, three 
capillary hemangiomas in children and 
four cavernous hemangiomas in adults 
were studied by transmission electron 
microscopy. The capillary hemangiomas 
consisted of two variably admixed zones, 
solid cellular zones and zones with open 
vascular lumens. However, both zones 
had similar organization. Each vascular 
unit was composed of endothelial cells 
and pericytes, which persisted in a tumor 
three years after its clinical appearance. 
Macrophages and degenerating cells 
were found in the interstitium and may be 
related to the clinical feature of partial 
spontaneous regression. The cavernous 
hemangiomas had much larger lumens, 
and wider and more heavily collagenized 
trabeculae. The vascular walls were 
created by multilaminar smooth muscle 
cells. Therefore, capillary hemangioma is 
completely different from cavernous he- 
mangioma, which resembles a venous 
tumor. 

(Arch Ophthalmol 97:1144-1153, 1979) 


(Ç əpillary and cavernous hemangio- 

mas are frequently discussed to- 
gether,’ as if they were interchange- 
able and existed on a spectrum, or as 
if features of both types of tumor 
were frequently combined in a given 
lesion. However, there are compelling 
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Ultrastructural Comparison of Capillary and 


Takeo Iwamoto, MD, Frederick A. Jakobiec, MD 


clinical, pathologic, and ultrastructur- 
al grounds for making a clear-cut 
distinction between capillary and cav- 
ernous hemangiomas of the orbit.’ 
Capillary hemangioma, which has also 
been called by a variety of terms 
including angioblastic hemangioma, 
hemangioblastoma, and benign he- 
mangioendothelioma,' initially ap- 
pears within the orbit during the 
neonatal period and certainly not later 
than the first year of life, whereas 
cavernous hemangioma almost exclu- 
sively occurs in the orbits of adults." 
Capillary hemangioma displays an 
infiltrating growth pattern, and even 
if it is circumscribed or lobulated, it 
does not possess a capsule. Cavernous 
hemangioma, on the other hand, is 
always an encapsulated growth. Capil- 
lary hemangioma frequently has an 
explosive onset, but ultimately it 
undergoes spontaneous regression to 
a variable degree, while cavernous 
hemangioma has an insidious onset 
and apparently never disappears on 
its own. On arteriography, capillary 
hemangioma brilliantly opacifies be- 


- cause of its direct arterial feeders; on 


the other hand, the same technique 
fails to highlight caverneus hemangio- 
ma, which has a stagnant circulation 
that is unconnected to the major orbit- 
al arterial vessels. In an attempt to 
solidify this separation of the two 
entities, we have undertaken ultra- 
structural studies of classical exam- 
ples of each type of tumor. 


MATERIALS AND METHODS 


Two male infants and one female infant 
with capillary hemangiomas of the orbit 
were studied. They were aged 2 weeks to 5 
weeks at the onset of proptosis, and the 
severity of proptosis ranged from 3 to 5 
mm at time of presentation. In two of 


these patients, biopsy specimens were 
taken at two and three months after symp- 
toms began; one patient was followed up 
for three years, and when regression failed 
to occur, a biopsy specimen was taken at 
that time. All four of the patients who had 
cavernous hemangiomas were women who 
ranged in age from 33 to 66 years. Propto- 
sis varied from 1 to 6 mm and had been 
present from one to nine years. 

In each tumor, tissues were divided into 
two parts. One part was fixed with a 10% 
formaldehyde neutral buffered solution, 
routinely processed for light microscopy, 
and used for histopathologic diagnosis. 
Another part was prepared for electron 
microscopy following procedures that have 
been reported elsewhere’; tumor tissues 
were fixed with a 3.5% glutaraldehyde 
solution in a 0.05 M phosphate buffer for 
more than three days, and postfixed with a 
1% osmium tetroxide solution in Caulfield's 
buffer for two hours. They were then dehy- 
drated with graded alcehols and embedded 
in resin (Durcupan ACM). Sections mea- 
suring 1 to 2 in thickness were made and 
stained with Giemsa (pH, 8.0) for prelimi- 
nary light microscopy and for locating the 
areas to be studied. Thin sections were 
stained with uranyl acetate and lead 
citrate and observed with an electron 
microscope (Zeiss EM9S). 


RESULTS 


The light microscopic features of 
the three capillary hemangiomas con- 
sisted of the proliferation of endothe- 
lial-type cells, forming capillary-sized 
lumens. The tumors could be divided 
in varying proportions into two appar- 
ently different zones, that is, a solid 
cellular zone and a zone of open vascu- 
lar lumens (Fig 1). A careful analysis 
of the solid areas by electron micros- 
copy showed that the tumor consisted 
of back-to-back units or groups of cells 
that were composed of endothelial 
cells and pericytes (Fig Z to 4). The 
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endothelial cells were arranged in a 
single layer that was connected by 
tight junctions (mainly maculae occlu- 
dentes). Both the endothelial cells and 
the pericytes were surrounded by a 
common basement membrane (Fig 3). 
Each urit consequently satisfied the 
ultrastructural criteria for a capillary- 
type channel, excep: that the central 
lumens were usually very narrow or 
totally compressed (Fig 2 to 4). Indi- 
vidual units were separated from each 
other by a thin interstitial tissue, 
composed mainly of multilaminar 
basement membrane material 
(Fig 3). 

Zones of more patent units (lumens 
measuring not greater than 100 y) 
consisted essentially of the same cells 
as the solid cellular zones (Fig 5 and 6). 
In each unit the number of endothelial 
cells forming the lining increased. The 
pericytes ase were somewhat more 
numerous, usually forming a discon- 
tinuous layer of associated cells, and 
they were always devoid of evidence 
of frank smooth muscle differentia- 
tion. The interstitial tissue mani- 
fested multilaminar basement mem- 
brane material, but the number of 
collagen fibrils was inereased com- 
pared with the more solid cellular 
region (Fig 6). Degenerating cells, 
macrophages, and fibroblasts im- 
parted a hypercellularity to the inter- 
stitium of beth the sclid and the open 
vascular zones (Fig 2. 4 to 6). 

The septal connective tissue that 
subdivided :he tumers into lobules 
containec fibroblasts, thiekly textured 
collagen, and larger-caliber arteries 
and veins that fec and drained, 
respectively. the neoplastic lobules. As 
these vessels approached the lobules 
and ramified into the capillary prolif- 
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eration, some cavernous-sized vessels 
with smooth muscle in their walls 
were identified as juxtaposed with the 
previously described capillary units 
(Fig 7). 

Four cavernous hemangiomas were 
studied by electron microscapy. By 
light mieroscopy these tumors were 
uniformly composed of massive vascu- 
lar lakes that measured from 250 to 
1,000 u in diameter. There were usual- 
ly several layers of mural cells present 
in the walls of the vascular channels, 
which were typically separated by 
thick fibrous trabeculae (Fig 8). By 
electron microscopy, the walls of the 
cavernous spaces consisted of a single 
layer of endothelial cells with intercel- 
lular junctions (mainly maculae occlu- 
dentes) and multiple layers of smooth 
muscle cells, but there were as many 
as 12 cells in some channels (Fig 9). 
The mural smooth muscle cells were 
separated from the endothelium, as 
well as from each other, by basement 
membrane material, which was often 
admixed with collagen fibrils (Fig 9). 
No elastic fibers were found in the 
vascular walls. Occasional vascular 
walls were made up of only a few 
layers of attenuated, poorly developed 
smooth muscle cells (Fig 10). The 
interstitial trabeculae contained large 
numbers of tightly packed collagen 
fibrils and scattered fibroblasts (Fig 
10). Smooth muscle cells generally 
were not present in the interstitium. 

Rarely, organizing thrombi were 
found in some of the cavernous spaces 
(Fig 11). The central portion of the 
thrombus that was undergoing orga- 
nization evinced thin and thick colla- 
gen fibrils and electron-dense granu- 
lar substances, which were probably 
calcium salts (Fig 12). Myofibroblasts, 
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ie, cells with features of both smooth 
muscle cells and fibroblasts, consti- 
tuted the cellular elements of the 
organizing thrombus, and were gener- 
ally covered by a monolayer of endo- 
thelial cells (Fig 11 and 12) The 
capsule of the cavernous hemangio- 
mas was found to contain collagen 
fibrils, granular groumd substances, 
elastic fibers, and fibroblasts (Fig 13). 
Small blood vessels with one or two 
layers of smooth muscle cells were also 
observed to penetrate the capsule. 


COMMENT 


A recent report, without biopsy 
verification, on the spontaneous invo- 
lution of two orbital “cavernous 
hemangiomas” in children exempli- 
fies the persistent belief that capillary 
and cavernous hemangiomas are dif- 
ferent forms or modulations of the 
same basic condition.’ In spite of the 
simplicity and attractiveness of this 
concept, there is no evidence in its 
favor. In a review of 80 periocular 
capillary hemangiomas,’ the oldest 
patient from whom a biopsy speeimen 
was taken was 3!? years of age (this 
patient’s lesior had oceurred shortly 
after birth); in a series of 66 orbital 
cavernous hemangiomas, the youn- 
gest patient from whom a biopsy spec- 
imen was taken was 32 years of age. 
Surgeons with considerable experi- 
ence in orbital disease who have oper- 
ated multiple times on capillary 
hemangiomas of infancy have never 
observed, as the child ages, a tendency 
toward encapsulation (as opposed to 
circumscription) or transformation 
into the gross honeycomb appearance 
that characterizes cavernoys heman- 
gioma. Lesions that were previously 
diagnosed in our laboratory as orbital 
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Fig 1.—Light micrographs of capillary 
hemangioma. Æ, Typical orbital lesion. B, 
Solid cellular zone with closed lumens. C, 
Zone with open vascular lumens (Giemsa 
stain; A, x 180; B, x 500; C, x 510). 


- Fig 2.—Solid cellular zone of capillary 
hemangioma. Each vascular unit consists 
of endothelial cells (E) and pericytes (P) in 
which lumen (L) is closed. Units are sepa- 
rated by interstitial tissue (Is) containing 
degenerating cells and macrophages (M). 
Scale indicates 1 u ( X 5,600). 


Fig 3.—Higher-power electron micrograph 
of unit in solid cellular zone. Endothelial 
cells (E) are characterized by many cyto- 
plasmic filaments (f), some microvilli (mv), 
short profiles of rough-surfaced endoplas- 
mic reticulum (re), and intercellular tight 
junctions (j). Note that lumen (L) is closed. 
Pericytes (P) have fewer filaments and 
more rough-surfaced endoplasmic reticu- 
lum than endothelial cells. Interstitium is 
composed of multilaminar basement mem- 
brane (mb) Scale indicates 1 uz 
(x 14,900). 


Fig 4.—A, Adjacent to capillary unit, 
composed of endothelial cells (E) and 
pericytes (P) that have compressed lumen 
(L), is degenerating cell (D) with many 
vacuoles (v). B, Macrophage (M) with 
lysosomes (Is) is also situated in interstitial 
tissue; mb indicates multilaminar base- 
ment membrane. Scale indicates 1 y (A, 
x 9,800; B, x 11,200). 


Fig 5.—Low-power electron micrograph of 
open luminal zone displaying endothelial 
cells (E) and pericytes (P). Lumen (L) is 
ectatic. Also present are interstitial tissue 
(Is) with degenerating cell (D) manifesting 
abnormally electron-lucent cytoplasm, 
macrophage (M) with tysosomes, and 
fibroblast (F). Scale indicates 1! u 
( x 5,700). 


Fig 6.—Higher-power view of ectatic unit of 
cells. Endothelial cells (E) have many fila- 
ments (f), and form microvilli (mv) and tight 
junctions (j). Interstitial tissue is made up 
of multilaminar basement membranes 
(mb) and some negatively stained collagen 
fibrils (c), Shown positively stained in inset. 
Also presené is lumen (L), pericyte (P), and 
fibroblast (F). Scale in main figure indi- 
cates 1u (X 14,900; inset, x 20,900). 
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Fig 7.—A, Inset depicts multiple lobules 
(a-d) of capillary hemangioma with feeding 
vessels (V) in septum. Electron micro- 
graph portrays wall of feeder vessel 
consisting of multilayered smooth muscle 
cells (SM) surrounding endothelium (E). 
Lumen is indicated by L. B, Ectatic capil- 
lary channel adjacent to feeder vessel 
exhibits characteristic ultrastructure of 
open luminal zone. Endothelial cell is indi- 
cated by E; pericyte, P; lumen, L. Scale 
indicates 1 u (A, X 12,700; inset, Giemsa 
stain, x 20; B, x 11,700). 


Fig 8.—Light micrographs of cavernous 
hemangioma. A, Low-power view, showing 
large vascular lumens (L) and capsule (C). 
B, Higher-power view of vascular walls (w), 
which vary in thickness; t denotes intersti- 
tial trabeculae (Giemsa stain; A, x55; B, 
x 184). 


Fig 9.—Electron micrographs of thick- 
walled portion of vascular lumen. A, Multi- 
layered mural smooth muscle cells (SM); E 
indicates endothelial cells; L, lumen. B, 
Higher-power view of mural cells disclos- 
ing typical smooth muscle features with 
filaments (f), fusiform densities (arrows), 
marginal densities (md), pinocytotic vesi- 
cles (p), and basement membrane (bm). 
Scale indicates 1 ju (A, »x5,000; B, 
x 15,600). 


Fig 10.—Thin-walled cavernous channel. 
Interstitial trabecula contaims many colla- 
gen fibrils (c) and fibroblasts (F); E indi- 


cates endothelial cells; j, tight junctions; L, 
lumen; SM, slender mural smooth muscle 
cells. Scale indicates 1 u ( x 15,600). 


Fig 11.—Inset, Light micrograph of orga- 
nized thrombus (arrow) protruding from 
wall into vascular lumen of cavernous 
hemangioma. Electron micrograph of or- 
ganized thrombus consists of central zone 
(CZ) surrounded by multilayered con- 
centric myofibroblasts (MF) covered by 
endothelium (E). Vascular lumen is indi- 
cated by L. Scale indicates 1 u ( x 5,500; 
inset, Giemsa stain, x 74). 


Fig 12.—Organized thrombus in cavernous 
hemangioma. A, Higher-power view of 
multilayered concentric cells shown in Fig 
11 shows that myofibroblasts have fea- 
tures of both fibroblasts and smooth 
muscle cells. Rough-surfaced endoplas- 
mic reticulum is denoted by re; f. filaments; 
d, marginal and fusiform densities; bm, 
basement membrane; c, thin collagen 
fibrils. Scale indicates 1 p. B, Low-power 
view of central zone (CZ) of organized 
thrombus. Scale indicates 1 4 C, Higher- 
power view of central zone consists of thin 
(a) and thick (b) collagen fibrils and dense 
granules (arrows) (A, 22,300; B, 
x 5,200; C, x 26,600). 


Fig 13.—Capsule of cavernous hemangio- 
ma displays collagen fibrils (c), finely gran- 
ular substance (g), and fibroblasts (F) 
Inset, Elastic fibers in capsule. Scale of 
main figure indicates 1 u ( x 14,600; inset, 
x 43,500). 
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capillary hemangiomas in adults have 
been reclassified, en reinterpretation, 
as hemangioperieytomas or well- 
vascularized fibrous histiocytomas. 

Confusion has probably arisen be- 
tween capillary and cavernous heman- 
giomas because of the careless use of 
the descriptive morphologie term 
“cavernous.” When biopsy is per- 
formed at the stage of rapid growth, 
capillary hemangiomas are usually 
solid tumers in which plump endothe- 
lial cells erowd out the bloodless 
lumens. With the passage of time, and 
as the lesion begins to undergo involu- 
tion with fibrosis, the capillary lumens 
become more ectatic and are frequent- 
ly filled wita blood. This new feature 
has often been interpreted as a sign of 
the "cavernous transformation” of a 
capillary hemangioma. However, the 
use of the term “eavernous” in this 
connection blurs major qualitative 
and quantitve differences from true 
cavernous hemangiomas of adults. 
Although taey may become more 
obvious, the largest lumens (100 y in 
diameter) in such ezpillary hemangio- 
mas are stillonly a fraction of the size 
of the smaliest (250 u) in cavernous 
hemangiomes, and the lumens are 
never uniformly composed of the typi- 
cal massive spaces (500 to 1,000 u) of 
the latter. | 

Despite the fact that capillary and 
cavernous hemangiomas are among 
the most common orbital neoplasms," 
a detailed ultrastructural study has 
not been devoted to either one. An 
electron microscopie study that was 
performed en a case of capillary 
hemangioma of the caruncle identi- 
fied only encothelia! cells as compris- 
ing the *hanuels.' However, our elec- 
tron miceres copie investigations on 
three orbital capillary hemangiomas 
have disclosed the constant associa- 
tion of pericytes with the endothelial 
cells. The endothelial cells maintained 
a single layer in both the hyperplastic 
and the morexctatic zones; the forma- 
tion of papillae or redundant endothe- 


l Ashley DJE- Evans’ Histological Appear- 
ances of Tumeurs, ed 3. New York, Churchill 
Livingston, 1978,wol 1, pp 68-71. 

2. Henderson JW: Orbital Tumors. Philadel- 
phia, WB Saunders Co, 1973, pp 124-192. 

3. Kopelew SM. Foos RY, Straatsma BR, et al: 
Cavernous hemangioma of the orbit. Int Ophthal- 
mol Clin 1E113-1:4, 1971. 

4. Jakobiec FA, Jones IS: Vascular tumors, 
malformations, a:d degeneration, in Duane TD 
(ed): Clinical Ophthalmology. New York, Harper 
& Row Publishers Ine, 1976, pp 1-40. 

B. Haik B, Jakebiec FA, Ellsworth R, et al: 
Capillary hemangioma of the orbit. Ophthalmolo- 


gy, to be published. 
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lial cells that characterizes malignant 
tumors was never observed. 

As mentioned above, cap llary he- 
mangioma may display two <pparent- 
ly different zones, solid cellular zones 
and zones with open vasculz- lumens. 
Nonetheless, our results indizate that 
both areas consist of essentially the 
same types of cells with identical 
organization. In the hyperce! ular and 
solid zone, the ultrastructure of each 
individual unit closely resemoles that 
of a true capillary, except that the 
crowding and the hyperplasia that 
accompanied the neovasotsrmation 
resulted in the closure of the central 
lumen. In the areas with ectatic 
lumens, the number of endothelial 
cells and pericytes comprising each 
unit is obviously greater, yet the 
organization of each unit is ur varying 
and pericytes remain associated as a 
single discontinuous layer. Only ex- 
ceptionally and focally did pericytes 
appear to be arranged in a dscontin- 
uous double layer. Due to tke incom- 
plete ensheathment of the endothelial 
cavity, we believe that the morpholo- 
gy of the vascular channelsis more 
consonant with that of a capillary 
than that of a venule.’*'’ Further- 
more, advanced smooth musc differ- 
entiation was never expressed in the 
pericytes. In one of our patien:s, from 
whom a biopsy specimen was taken 
three years after the tumor © inically 
appeared, no difference in uli -astruc- 
ture was observed and no smooth 
muscle differentiation among--he per- 
icytes had occurred, althouzh the 
vascular channels were cons stently 
patent owing to the lesionz dura- 
tion. 

Two additional features should be 
mentioned in connection with capil- 
lary hemangioma. The first is the 
presence of macrophages arc other 
cells that were undergoing cytdlysis in 
the interstitial tissue; this finding 
may correlate with the tendency of 
capillary hemangioma to andergo 
spontaneous involution. The second 
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feature is the presence of larger- 
calibered vessels in the septal tissue 
that ramify into the neoplastic lobules 
on the side bordering the septa. 
Confusion might arise if these vessels 
were interpreted as evidence of a 
cavernous transformation of the capil- 
lary hemangioma. Smooth muscle cells 
were found around these supplying 
and draining vessels, but not in rela- 
tionship to the adjacent proliferating 
units of the capillary hemangioma. 

Cavernous hemangioma differs un- 
mistakably, on the electron microscop- 
ic level, from capillary hemangioma. 
In addition to the lumens of the for- 
mer being vastly larger and the septal 
tissue being much more heavily 
fibrotic and broader, the multilaminar 
mural cells enveloping the endothelial 
cells were always well-differentiated 
smooth muscle cells. Additionally, the 
organizing thrombi that were identi- 
fied in some of our cavernous heman- 
gioma specimens displayed consider- 
able numbers of smooth muscle cells 
or myofibroblasts. It is our belief that 
this ingrowth of smooth-muscle-type 
cells into the thrombus reflects a pro- 
liferative reaction of the mural cells 
and/or the stromal cells of the trabec- 
ulae. 

The long-term maintenance of peri- 
cytes without smooth muscle differen- 
tiation in capillary hemangiomas, as 
opposed to the presence of abundant 
mural smooth muscle with an ability 
to differentiate and perpetuate itself 
in cavernous hemangioma, probably 
speaks for a substantial biological 
difference in the character of the 
vascular organization in each lesion. 
These observations reinforce the oth- 
er clinical and pathologic bases for 
their separate nosologie categoriza- 
tion. 
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The Course of Axons Through the 
Retina and Optic Nerve Head 


Ronald L. Radius, MD, Douglas R. Anderson, MD 


e By identifying degenerating axons in 
tissue specimens from 22 primate eyes, it 
. was possible to demonstrate the normal 
course of axon fibers. Nerve fiber bundles 
from a group of retinal ganglion cells 
travel together with little tendency to 
disperse laterally. In áddition, axons are 
stratified such that processes from more 
central ganglion cells are successfully 
added to the inner strata of the retinal 
nerve fiber layer. Within and behind the 
lamina cribrosa, areas of degeneration 
following retinal photocoagulation were 
well circumscribed and confined to a 
group of adjacent axon bundles. This 
degree of retinotopic organization of 
axons within the nerve head and retinal 
fiber layer is believed to be consistent 
with the premise that isolated lesions 
within the lamina cribrosa could cause 
well-organized paracentral scotomas 
such as those characteristic of early glau- 
coma. 

(Arch Ophthalmol 97:1154-1158, 1979) 


The course of visual fibers in the 
optic nerve and chiasm of primates 
has been studied extensively by 
means of myelin stains and stains 
specific for degenerating axons.'* 
Fibers from ganglion cells lying in 
superior or inferior temporal retina 
occupy superior or inferior lateral 
positions within the optic nerve, 
whereas axons from the nasal hemi- 
retina assume more medial positions 
within the nerve.’ Macular fibers 
occupy a wedge on the lateral aspect 
of the optic nerve anteriorally; poste- 
riorly, they come to occupy more axial 
regions of the nerve. Overlap of zones 
occurs such that, in eyes with acute 
macular lesions, degenerating axons 
can be seen somewhat diffusely 
throughout a specimen of the optic 
nerve examined in cross section." 

In the course of these anatomic 
studies, it has been noted that axons 
from more peripheral retinal ganglion 
cells tend to lie peripherally (cireum- 
ferentially) within the optic nerve.’* 
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In order to assume this more eccentric 
position, axons from peripheral retina 
must, at some point, cross fibers origi- 
nating from more centrally located 
ganglion cells. Due to the difficulty of 
studying unmyelinated axons within 
the retina and optic nerve head, very 
little information is available to docu- 
ment where this crossing might occur 
or to what extent axons are topo- 
graphically organized within the reti- 
nal nerve fiber layer and optic nerve 
head. One theoretical possibility is 
that axons from peripheral retina 
remain near the vitreous-retinal in- 
terface as they travel toward the disc. 
Successive fibers added to the retinal 
nerve fiber layer would come to lie 
beneath these axons. At the optic 
nerve head, axons from peripheral 
retina would then have to cross those 
processes from more centrally located 
ganglion cells in order to assume their 
more cireumferential position within 
the optie nerve posterior to the globe. 
Alternatively, as axons are added to 
the retinal nerve fiber layer, fiber 
crossing could oecur within the retina 
such that axons would already be 
segregated as they enter the optic 





Fig 2.—Retinal sectioning performed in primate eyes 
with experimental photocoagulation lesions. Retinal 
specimens 3 x 1 mm were selected from fundus 
areas between burn and optic nerve head (A and B). 
Untreated retina from comparable fundus regions 
was also examined (C and D). Optic nerve head was 
step-sectioned every 300 y parallel to course of 
nerve fiber bundles as they entered disc (E). Optic 
nerve head and retro-orbital optic nerve were exam- 


ined in cross section. 


nervé head. Processes from peripherals 
retinal ganglion cells would eome to lie 
more deeply within the retinal nerve 
fiber layer as fibers from the more 
central ganglion cells are added. A 
final alternative is that disorderly 
intermixing of nerve fibers predomi- 
nates and that no organized crossing 
or vertical stratification of fiber 
bundles is present within the retina." 

In the present investigation, we 
studied more closely the retinotopic 
organization of these fiber bundles 
within the retina and optic nerve 
head. Following focal retinal photo- 
coagulation, degenerating distal ax- 
onal segments were identified by 
phase and electron microscopy. Distri- 
bution of degenerating axons was 
used to reconstruet topographical 
anatomy of fiber tracts within the 
retinal nerve fiber layer. 


MATERIALS AND METHODS 


Fifteen owl (Aotus trivirgatus) and 
seven rhesus (Macaca mulatta) monkey 
eyes were studied. Axonal segments from 
peripheral retina were interrupted by 
means of xenon are photocoagulation. In 
order to compare anatomy of fiber path- 
ways from various regions of the fundus, 
four different photocoagulation patterns 
were employed (Fig 1). In two eyes, a 
circumferential pattern of photocoagula- 
tion spots was placed in superior retina, 
midway between the disc and ora serata 
(Fig 1, I). In nine eyes, focal photocoagula- 
tion was located within the temporal vascu- 
lar arcade approximately 15? from the 
point of fixation. These lesions were placed 


Fig 1.—Photocoagulation le- 
sions placed in various combina- 
tions in each of 22 primate eyes. 
Superior hemiretinal (I), tempo- 
ral arcuate (IIA and IIB), nasal 
(IA and IIIB), and macular (IV) 
photocoagulation was per- 
formed in monkey eyes one 
week before microscopic exami- 
nation. By identification of de- 
generating axons in histologic 
specimens from these eyes, it 
was possible to reconstruct fiber 
bundle pathways within retina 
and optic nerve head. 


Macula 
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Fig 3.—Nerve fiber layer defects could be 
identified in primate eyes after focal retinal 
photocoagulation (arrows). Obvious nerve: 
fiber layer Cmanges in these specimens 
facilitated selection of involved retinal 
areas for histologic examination. There 
was litte lateral dispersion of involved 
nerve fiber bundles. In fact, fiber layer 
defects seem ophthalmoscopically nar- 
rowed closer to disc margin. 


Fig 4 —In retinal specimens selected near 

to fundus burn (top), cystic degeneration vm rem RE. 
of distal axon segments (A) could be seen m, m | AS att Pg e 
throughou' thickness of retinal nerve fiber coo S R3 cte oe: : 
layer. Axen segments that appeared . : - A a, 
normal by phase microscopy could be 
seen intermixed among these degenerat- 
ing fibers. In specimens taken closer to 
disc margin (center), stratification of 
injured fibers was evident. Degenerating 
axons (A) were more closely applied to 
gangiion cell layer and lay deep to normal 
(B) processes added to nerve fiber layer by 
gangion cells located between nerve 
head and retinal burn. At optic nerve head 
(bottom), tnis stratification of degenerat- 
ing fibers was even more striking. Degen- 
erating axens are seen as cystic spaces 
deep in retina, w^nile superficial tissue, 
including «apillares (Cap), is normal 
(X 375). 





along the course of th» areuate nerve fiber 
bundles at vanious distances from the optic 
nerve head (Fig 1, ITA and IIB). In eight 
eyes, nasal retina was treated (Fig 1, IIIA 
and IIIB); in three eyes, the area of fixa- 
tion was ablaved (Fig 1, IV). 

One week after photocoagulation, 5% 
gluteraldehyde fixative (pH 7.4) was 
perfusec retrograde through the abdomi- 
nal aorta intoethe carotid arteries of anes- 
thetized animals. An incision into the right 
ventricle allowed free fluid egress. This 
partieular time interval was selected in 
light of previeus studies in which progres- 
sive histopataologic features of retinal 
nerve fiber lzyer defects were defined." 
The eyes and attached optic nerves were 
removed and immersed in fixative. Later, 
the optie nerves were cut flush with the 
globe, and twa specimens (at 1 and 5 mm 
behind tne eye) were selected for examina- 
tion. The eye- were opened coronally and 
the retinal burns were identified. Retinal 
speeimems from between the burn and 
optic nérve head, as well as from compara- 
ble untreated fundus areas, were excised 
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Fig 5.—Specimens from more superficial nerve fiber layer (left) contained predominantly normal axons with 
intracellular mitochondria (M) and neurotubules (NT) generally intact. Deeper strata of involved nerve fiber 
layer (right) demonstrated increased numbers of damaged axons (A) with swelling of fibers and mitochon- 
dria (M) as well as general dissolution of cytoplasmic detail ( x 12,900). 


(Fig 2). The plane of section of retinal 
specimens was perpendicular to the course 
of the retinal nerve fiber bundles. Proper 
orientation was maintained by observing 
the location of retinal burns with respect to 
the optic nerve head as well as by identi- 
fying obvious nerve fiber layer defects 
(Fig 3). Sections through the optic nerve 
head were oriented longitudinally, while 
the lamina cribrosa and retro-orbital 
portions of the optic nerve were examined 
in cross section. 

The specimens were postfixed in osmium 
tetroxide and embedded in epoxy resin for 
histologic sectioning. Thick sections (2 u) 
were stained with paraphenylenediamine 
and examined by phase microscopy. Thin 
sections, counterstained with uranyl ace- 
tate and lead citrate, were examined by 
electron microscopy. By studying speci- 
mens containing axonal degeneration, we 
were able to reconstruct fiber pathways 
through the retina and optic nerve head. 


RESULTS 
Superior Hemiretinal 
Photocoagulation 


In eyes with superior cireumferen- 
tial patterns of xenon arc photocoagu- 
lation (Fig 1, I), sections of retina 
selected from areas adjacent to the 
retinal lesion contained degenerating 
axons throughout the entire nerve 
fiber layer thickness (Fig 4). These 
large cystic spaces represented 
greatly dilated axonal fibers with 
general dissolution of cytoplasmic 
detail. By electron microscopy, less 
severely compromised axons and nor- 
mal fibers were recognized within 
these areas of degeneration. Abnor- 
mal neurons could be identified easily 
by their dilated mitochondria and 
dissolution of microtubular structure 
within these degenerating fibers (Fig 
5). | 

Retinal especimens selected from 
regions closer to the optic nerve head 
contained relatively larger numbers 
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of normal axons within the affected 
nerve fiber layer. These processes 
presumably originated from ganglion 
cells located closer to the disc than the 
retinal lesion. Although there was 
intermixing of abnormal and normal 
fibers in these sections, dezenerating 
axons were clearly localized to the 
more external (deeper) strata of the 
nerve fiber layer (Fig 4). 

In sections taken through the optic 
dise, normal axons were more closely 
applied to the vitreous-re-inal inter- 
face; degenerating fibers from more 
peripheral retina were conined to the 
deeper strata of the retinal nerve 
fiber layer (Fig 4). Posterior to the 
globe, bundles of degenerating axons 
were concentrated along tke marginal 
aspect and confined to the superior 
half of the optic nerve. No degenera- 
tive changes were seen in specimens 
selected from uninvolved retinal areas 
and optic nerve. 


Focal Temporal Photocoagulation 


In eyes with spot photocoagulation 
of the superior temporal retina (Fig 1, 
IIA and IIB), bundles of degenerating 
axons could be identified easily. Pre- 
cise demarcation between normal and 
abnormal nerve fiber layer was evi- 
dent ophthalmoscopically as well as 
histologically (Fig 6). In all cases, 
bundles of affected axons, preferen- 
tially located in the deeper nerve fiber 
layer, followed a direct course to the 
optic nerve head. In temporal retina, 
fiber bundles arched around the area 
of fixation much as would be pre- 
dicted from previous clin:cal''^ and 
histologic observations." There was 
no lateral dispersion of affected bun- 
dles. In fact, in retina close to the dise, 
fiber bundles became more compacted 
while increasing in vertical thickness 
as does the entire nerve fiber layer. 


Within the lamina cribrosa, injured 
axons could be identified less easily by 
phase microscopy, perhaps because 
reduced tissue space at the level of the 
scleral lamina prevented swelling of 
damaged neurons. However, in speci- 
mens of the optic nerve head from 
immediately anterior to the lamina, 
bundles of degenerating fibers could 
be identified (Fig 7). With more 
peripheral fundus lesions, bundles of 
injured axons were confined to the 
more circumferential portions of the 
optic nerve head cross section. With 
more central lesions, ie, closer to the 
dise margin, areas of degenerating 
fibers included more axially located 
nerve bundles. Furthermore, there 
was no overlap between areas of 
degeneration in specimens from eyes 
with lesions in different fundus 
regions. For instance, eyes with 
central macular retinal photocoagula- 
tion had axon degeneration limited to 
fiber bundles located temporally with- 
in the nerve head cross section, where- 
as abnormal axons in eyes with para- 
foveal arcuate bundle lesions were 
confined to the superior pole of the 
optic nerve head. 

In portions of the retro-orbital optic 
nerve examined in cross section, 
wedge-shaped areas of degeneration 
could be seen superiorly (Fig 8). In 
specimens taken from more posterior 
portions of the nerve, there were simi- 
lar areas of degeneration. However, at 
this level, there was less exact demar- 
cation between damaged axon bun- 
dles, with increased intermixing of 
normal and affected neurons. In 
general, fiber bundle pathways within 
the orbital portion of the optic nerve 
as observed in these experiments are 
comparable to those previously de- 
sceribed.^* Presumably, intermixing of 
normal and degenerating axons Seen 
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° Dri in retro-orbital portions of the nerve 
reflects reorganization ofeaxons prior 
to their decussation at the chiasm. 


Focal Nasal Photocoagulation 


Similar findings were seen in eyes 
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tion (Fig 1, HIA and IIIB). A cone of 
degenerating nerve fiber bundles 
B could be identified, its apex located at 
ieee ees the nerve head and its base at the 

Ae | retinal lesion. There was stratification 
within the nerve fiber layer with 
normal axons lymg more superficial to 
degenerating fibers. In cross sections 
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TORFA of the optic nerve, well-defined 

| ORRORE wedge-shaped areas of degeneration 

Fig 6.—in retinal specimens taken from margin of a nerve fiber bundle defect, clear could be seen. The closer the retinal 
demarcetion (arrows) between degenerating axons at right anc normal axon bundles at lesion was te the disc, the more this 
left was evident. By examining retinal specimens from various points along the course of ascending degeneration extended 
these defects, nerve fiber bundle pathways through retina and optic nerve head*scould be from the periphery to involve the axial 
reconstructed (paraphenylenediamine, x 360). portions of the optic nerve. In all eyes, 





Fig 7.—In specimens of optic nerve head taken immediately anterior to lamina cribrosa, degenerating axons could be 
identified when examined in cross section (left, arrows). Abnormalities were confined to a few adjacent nerve fiber 
bundles. In this particular case, atrophy was close to margin of superior pole of disc after a superior temporal spot 
photocoagulation corresponding to Fig 1, IIB. In specimens taken from area of scleral lamina cribrosa, swollen fibers 
could not be identified as easily by phase microscopy (Fig 7, right), perhaps because reduced tissue space at level of 
lamina preven:ed extensive degenerative.swelling of injured fibers. Capillaries, Cap (paraphenylenediemine, x 240). 
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Fig 8.—Left, In specimens of retro-orbital optic nerve examined in cross section, bundles of normal axons 
(left) could be distinguished from degenerating tibers (right). Rignt, Affected fiber bundles were grouped e 
in wedge-shaped areas (arrows) of degeneration, with more axial portions of optic nerve involved only 
when photocoagulation burns were near disc margin (parapherylenediamine, left, x 950; right, x 60). 
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intermixing of normal and abnormal 
fibers increased in the more posterior 
Specimens. 


Focal Macular Photocoagulation 


Axonal degeneration in eyes with 
burns placed within the area of fixa- 
tion was seen exclusively in retinal 
specimens taken from between the 
burn and the optic nerve head. There 
was no lateral dispersion of affected 
nerve fiber bundles. Within the optic 
nerve head and immediately behind 
the eye, areas of optic nerve degener- 
ation were concentrated on the tempo- 
ral side of the nerve. In more posterior 
sections, degenerating fibers were 
seen throughout the specimen but 
were more centrally located than 
those identified near the lamina. 

When comparing species differ- 
ences between all of the eyes exam- 
ined, we consistently saw fewer 
abnormal axons and less dramatic 
stratification of degeneration in the 
eyes of rhesus monkeys. 


COMMENT 


In the present study, we have used 
ascending degeneration of damaged 
retinal axons to trace the pathway of 
fiber bundles through the retina and 
optic nerve head. In all of the retinal 
specimens taken from involved fun- 
dus regions in these experimental 
eyes, there was a certain degree of 
intermixing of normal and abnormal 
axons within a given area of degener- 
ation. It is unlikely that these normal 
fibers represent axons that escaped 
injury by the retinal photocoagula- 
tion.^'* Furthermore, axons from 
ganglion cells in regions unaffected 
by focal lesions probably did not 
contribute substantially to adjacent 
areas of degeneration since there is 
normally little, if any, lateral disper- 
sion of individual fiber bundles.'^ At 
least in part, some of these normal 
axons undoubtedly represent pro- 
cesses from retinal ganglion cells 
located between the photocoagulation 
burn and the optic nerve head. In 
order to assume a more superficial 
position within the retinal nerve fiber 
layer (as described in this report), 
these fibers must cross degenerating 
bundles from the more peripheral 
fundus. It is likely that this fiber 
crossing is somewhat gradual, occur- 
ring over some finite retinal distance. 
Consequently, at any given point, 
these normal fibers would appear 
intermixed with the degenerating 
bundles. In addition, intermixing of 
normal and abnormal axons may 
reflect the fact that fiber atrophy 
occurs norsynchronously over a spe- 
cific time interval.''* Consequently, 
some damaged axons may still appear 


1158 


Arch Ophthalmol—Vol 97, June 1979 


normal at one week. Furthermore, at 
any given time, an individual axon 
may not show progressive atrophy 
along its entire extent. Thus, these 
fibers would appear normal in any 
given cross section through areas of 
degenerating nerve fiber layer. 

It is important to note that these 
degenerating axons from ganglion 
cells peripheral to the retinal photo- 
coagulation were confined to deeper 
layers of the retinal nerve fiber layer, 
near to the optic nerve head. The 
superficial layers contained only nor- 
mal axons. Therefore, even if the 
crossing of fibers toward the retinal 
surface takes place over some distance 
within the nerve fiber layer, definite 
stratification of fiber bundles is pres- 
ent. At any given point, axons from 
peripheral retina are more closely 
applied to the retinal ganglion cell 
layer, whereas axons from more 
central retinal ganglion cells lie more 
superficially, adjacent to the vitreous- 
retinal interface. As fibers are added 
suecessively to the nerve fiber layer, 
they must cross processes from the 
more peripheral fundus in order to 
assume this more superficial posi- 
tion. 

It is difficult to explain recent 
observations to the contrary. In exper- 
iments using local retinal radionucleo- 
tide injections to study nerve fiber 
layer anatomy, there was no apparent 
stratification of peripheral vs central 
axonal processes.’ Diffusion of intra- 
retinal injected material incorporated 
and transported by more central reti- 
nal ganglion cells may reduce the reso- 
lution of this technique. In at least one 
specimen, however, good localization 
of nucleotide was documented and 
should have minimized this difficulty. 
Perhaps the resolution was, on the 
whole, inadequate to demonstrate 
stratification in the rhesus monkey 
nerve fiber layer, which, in our study, 
was not as clearly defined as that seen 
in the owl monkey. Furthermore, the 
intermixing of normal and abnormal 
fibers already discussed can only 
compound this difficulty. 

Nevertheless, in the present study, 
we have seen that there is definite 
vertical stratification of axons within 
the retinal nerve fiber layer. In a 
previous study, horizontal organiza- 
tion of axons into fiber bundles also 
was observed. No lateral dispersion 
of axons within the retina and optic 
nerve head occurs. Unfortunately, a 
point-for-point identification of a giv- 
en fiber bundle at the level of the 
lamina cribrosa with a particular 
group of retinal ganglion cells is not 
possible with this degeneration tech- 
nique. Axons from ganglion cells 
peripheral to, as well as included with- 


in, the focal photocoagulation are 
damaged by this retinal lesion. How- 
ever, with both horizontal and vertical 
segregation of axons into individual 
fiber bundles, it is difficult to escape 
the conclusion that retinotopic organi- 
zation of nerve fiber bundles is pres- 
ent at the level of the lamina cribrosa. 
These observations are consistent 
with the premise that injury to a few 
adjacent bundles within the lamina 
could result in a well-defined paracen- 
tral scotoma such as that characteris- 
tic of early glaucomatous optic atro- 


phy. 
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The Human Limbus 


A Scanning Electron Microscopic Study 


Jack V. Greiner, PhD; Henry I. Covington, MS; Mathea R. Allansmith, MD 


è Fourteen human limbal biopsy speci- 
mens were obtained from seven normal 
subjects. The epithelial surface was 
examinec by scanning electron micros- 
copy. Epithelial cell surfaces varied 
greatly in shape and size, and mosaics of 
three- to six-sided irregular polygons 
were formed. Microvillar borders of cells 
were distinct. Zell sizes ranged from 3 to 
20 , across. Light and dark cells were 
present end randomly distributed. A few 
cells were covered with microplicae; the 
remainder of tne cells were covered with 
microvilli. Intercellular crypt openings 
measuring 1 to 10 , in diameter were 
distributed rardomly cver all specimens. 
These openings were believed to be 
related to goblet cells. Many openings 
were plugged with what appeared to be 
mucus. Many surface-level intercellular 
structures were present; they correspond- 
ed in diameter to the surface openings. 
The human limbal epithelium varies from 
both the upper tarsal conjunctiva and the 
cornea. 

(Arch Ophthalmol 97:1159-1165, 1979) 
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he human limbus is affected by a 

variety of diseases, includ-ng su- 
perior limbic keratoconjunctiv i-is, tra- 
choma, and vernal conjunetivitis. 
Knowledge of the electron microscopic 
surface appearance of the normal 
limbal conjunctiva is necessery for 
study and interpretation of cor juncti- 
val disorders that have limbal surface 
changes. No scanning electron micro- 
scopic study of the human limbal 
conjunctival surface cells and surface 
openings has been reported, to our 
knowledge. 

This scanning electron microscopic 
study of the limbal conjrnctival 
epithelium provides standarls for 
comparison so that changes in dis- 
eased tissues may be recognized. 


MATERIALS AND METHODS 
Biopsy Specimens 


A total of 14 biopsy specimers were 
obtained from seven subjects (Table). In 
this study, the limbal area is deained as 
that area located 1 to 3 mm from the 
cornea. Sites of biopsy were at one or more 
of the four limbal areas shown ir Fig 1. 
Anesthesia was done by one of the follow- 
ing methods: (1) subconjunctivally 3y infil- 
tration with a 2% solution of lidocaine 
(Xylocaine), (2) topically by instillation of 
proparacaine hydrochloride drops or (3) 
local nerve block for an unrela-ed eye 
problem (Table). No diagnostic or irrigat- 
ing solutions were instilled in the conjunc- 
tiva before biopsy. After anesthesia, the 
conjunctiva was grasped with a fine-toothed 
forceps and the specimen, measurirg 1 x 2 
mm, was cut with iris scissors. The tissue 
was mounted flat on a supportive »iece of 


cardboard. Mounting the biopsy specimens 
on cardboard prevented the tissue from 
folding during processing (Fig 1). 


Fixation 


Mounted biopsy specimens were immedi- 
ately immersed in 8% glutaraldehyde solu- 
tion in 0.15M of sodium cacodylate buffer 
(pH, 7.2), at room temperature, for three to 
four hours. Specimens were rinsed in 
buffer three times and were refrigerated 
overnight. They were dehydrated in 
graded ethyl aleohois, treated with a tran- 
sitional fluid (Freon 113), and dried in a 
critical point cryimg apparatus using a 
critical point transitional fluid (Freon 13). 
Specimens were mounted with silver 
conducting paint on aluminum stubs and 
coated with thir layers of carbon and gold- 
palladium in a sputter coater. Tissues were 
examined with a scanning electron micro- 
scope operated at 2) kV. 


RESULTS 
Surface Cells 


In general, the limbal surfaces were 
flat (Fig 1 and,2). However, in some 
areas the cells formed a rough surface 
(Fig 3). Occasionally some wrinkled 
areas were observed (Fig 2). This 
wrinkling may have been artifactual, 
caused by pulling on the tissue with 
forceps during biopsy. At low magni- 
fication, randomly distributed light 
and dark cells were seen. Light cells 
were usually smaller than dark cells, 
which appeared slightly depressed 
frem the surface (Fig 2). Surface cell 
boundaries were eutlined by microvil- 
lar borders (Fig 2. inset). Surface cells 
formed a mosaic ef three- t$ six-sided 
irregular polygons on the limbal 
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Anesthesia 
Local nerve block 
Subconjunctival infiltration 


Subconjunctival infiltration 


Nerve block and proparacaine 
hydrochloride 


Retrobulbar and local nerve block 
Retrobulbar and local nerve block 
Retrobulbar and local nerve block 


Limbal Area 
Biopsy Site, 
Clock Position 
12 
12 
12 
12 


12, 3, 6, 9 
12, 3, 6, 9 
12, 9 








Fig 1.—Left, Location of biopsy specimens at 3-, 6-, 9-, and 
12-o' clock positions (squares). Right, Biopsy specimen mounted 
flat on supporting piece of cardboard (scale indicates 1 mm) 
( x 23). 





Fig 2.—Low magnification of limbal surface at 12-o'clock position with light cells (Ic), dark 
cells (dc), and epithelial surface crypts (small arrows). Some surface wrinkling is present. 
Large arrow is area of inset (scale indicates 10 4) ( x 790). Inset, High magnification shows 
irregular size and shape of light (Ic) and dark (dc) call surfaces and surface crypts. Some 
mucous debris is present (scale indicates 1 u) ( x 4,070). 
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Fig 4.—Limbal epithelium at 12- 
o'clock position showing cell 
covered with microplicae (small 
arrows). Other cells have micro- 
villar-tufted structures (large ar- 
rows). Cell boundaries are prom- 





Fig 3.—At high magnification, smooth-surfaced cells (large arrows) hææ matted 
microvilli, whereas rough-surfaced cells have microvilli that vary in lengflh; longer 
ones (small arrows) stand out from surface (scale indicates 1 u) ( X 3,320). inset, Low inen 


(scale 
magnification of 'imbal surface at 6-o'clock position with some raised cls. Some 


( X 4,620). 


indicates 5 uw) 


cells (arrows) have smoother surfaces than others (scale indicates 10 u) “x 727). 


surface. Cells varied greatly in shape 
and size. Size ranged from 3 to 20 u 
across. In general, cell surfaces were 
covered with microvilli. At high mag- 
nification, microvili showed some 
variation in length but were generally 
similar in diameter (0.25 u). Microvilli 
of light celis appezred longer than 
those of dark cells. There were areas 
with light cells showing substantial 
variatiom in length of microvilli (Fig 
3). Microvilli of dark cells appeared 
matted. A few cells among the light 
cells showed tuft-like aggregations of 
mierovili (Fig 4). Microvilli were 
densely packed in both light and dark 
cells. Although mos: cells were cov- 
erede with microvilli, a few cell 
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surfaces were found to be cowered by 
microplicae. 

Mucous debris was seen m some 
places as white particulate masses on 
the cell surfaces. Occasionally 3pheroi- 
dal granules measuring 0.05 tc 0.2 u in 
diameter were seen (Fig 5). 


Surface Crypts 


Round or elliptical intercellw ar sur- 
face crypt openings, measuring 1 to 10 
u in diameter, were randomly listrib- 
uted over the surface, usually at the 
junction of three or four surfaee cells. 
Some areas showed no crypt cz enings 
(Fig 3) but others showed greupings 
of them (Fig 6). Crypt openings were 
often surrounded by a mi --ovillar 


border. Some crypts appeared empty, 
and cytoplasmic processes were seen 
at their bases (Fig 7). Many openings 
were plugged with what appeared to 
be mucus (Fig 6). Mucus was common- 
ly observed extruding from some 
crypt openings onto the epithelial 
surface (Fig 6). Other, more shallow 
openings were bridged by cytoplasmic 
processes resembling microvilli (Fig 
7). Some round intercellular surface 
structures had diameters similar to 
those of the crypt openings and were 
covered with a plasma membrane with 
some microvillartike processes. Some 
of these struetures appeared almost 
level with the general sufface and 
others appeared to be either shallow 
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Fig 5.—Limbal epithelial surface at 12-o'clock position showing small spheroidal 
structures adherent to microvilli covering surface. Large arrow indicates area of inset; 
microvillar borders are shown by small arrows (scale indicates 5 u) ( x 4,660). Inset, High 
magnification of spheroidal structures and microvillar surface. Note mucous material 
between microvilli, indicated by arrows (scale indicates 1 u) ( 19,330). 
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Fig 6.—Top, Low magnification of limbal biopsy specimen at 12-o'clock position with numerous crypt 
openings with mucus plugs (arrows). Surface wrinkling (upper right) and artifact of tissue crecking 
(upper left and along top) are present. Black square outlines region shown in bottom micrograph 
(scale indicates 50 u) ( x 400). Bottom, High magnification of cry 5t opening showing mucus appearing 
to be extruding onto limbal surface (scale indicates 5 u) (X 7,550). 
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Fig 7.—A, Specimen from 6-o'clock position s 
microvilli are of various lengths. Long microvillus (small arrow) is present (scale indicates 1 u) 
(x 11,540). B, Specimen from 12-o'clock position with microvilli (arrow) inside of empty crypt opening 
(scale indicates 1 u) (X 13,240). C, Specimen from 12 o clock position. Circular surface structure is 
covered with microvilli showing mucus-like forms centrally (scale indicates 1 u) (Xx 10,520). D, 
Specimen from 12-o'clock position. Round surface structure shows microvilli centrally (scale 
indicates 1 u) (x 13,240). E, Specimen from 12-o'clock position. Mucus (arrows) is from round surface 
structure sparsely populated with microvilli (scale indicates 1u) (x 9,200). F, Specimen from 6-o'clock 
position. Microvilli show through mucus in mucus-filled crypt, and mucus particle is located centrally 
(scale indicates 1 u) (x 6,000). G, Specimen from 12-o'clock position showing mucus-filled crypt 


e 
(scale indicates 1 u) ( X 9,200). H, Specimen from 12-o'clock position. Mucus-filled crypt opening is i 
filled with smooth mucus, appearing to be extruding mucus onto epithelial surface. Particle of mucous X 
debris is present (scale indicates 1 u) ( x 5,400). Y 
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depressiens or raised elevations of the 
epithelia! surface (Fig 7). These struc- 
tures usually appeared to have micro- 
villar borders. 


COMMENT 
Surface Cells 


A comparisen of the limbal conjunc- 
tival surface with the upper tarsal 
conjunctival surface’ shows that the 
epithelia’ cells over the limbal con- 
junctiva are much more irregular in 
shape and larger in size. The presence 
of light and dark cells has been seen 
previous on rabbit conjunctiva? and 
human conjunctiva.’ Although most 
cells were covered with microvilli, a 
few cells.on the limbal area had curvi- 
linear microplicae, similar to those 
reported by Pfister and Burstein? on 
the human corneal surface. 


Surface Crypts 


As in the rabbit eonjunctiva? and 
the human upper tarsal conjunctiva, 
small intercellular crypt openings 
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tiva epithelium: A-scanning electron microscopic 
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thalmol Visual Sci 16:614-622, 1977. 


Arch/Ophthalmai—Vol 97, June 1979 
4 


were found at the junction of three or 
four cells. These were thought to be 
the openings of underlying erypts. 
Since we know that goblet cells are 
present in the limbal conjunctiva®? 
and since the crypt openings appear 
identical to crypts that are fommed by 
goblet cells in other tissues,’ it seems 
reasonable that the small crypts we 
found in this study are the collapsed 
surfaces of empty goblet cells. Fur- 
ther evidence for the relationship 
between these surface openings and 
goblet cells is provided by seanning 
electron microscopic studies by Pfis- 
ter? and Greiner and associates, who 
have shown mucus extruding from 
conjunctival crypt openings. Many of 
the surface crypt openings in the 
limbal areas examined in this study 
were larger in diameter than those 
found over the upper tarsal conjuncti- 


' va. This enlarged diameter is ex- 


pected since goblet cells in the limbal 
area are generally slightly wider in 
diameter and shorter in height than 
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those in the upper tarsal conjunctiva.’ 
This is due to the difference in the 
type of epithelium; on the tarsal 
conjunctiva, the epithelium is strati- 
fied columnar epithelium, and on the 
glebe the epithelium is flattened. This 
results in a change in goblet cell 
shape.’ 

In this study the appearance of the 
human limbal conjunctival epithelial 
surface showed variations from that 
of the upper tarsal conjunctival epi- 
thelium and that of.the corneal epithe- 
lium. 
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Contraindications: Acute superficial herpes 
simplex kerattis. 
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eases of the cornea and conjunctiva. 
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Hypersensitiwty to a component of this medica- 
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occur with the use of topical steroids. 
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topical steroids have been used following cata- 
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Viral and fungal infections of the cornea may be 
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edetate in the OCUMETER, sodium hydroxide 
to adjust pH in glass bottles, hydrochloric acidto 
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assures a sensitive control 
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ection Perimeter today. 
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inest central scotoma 
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records both the EOG and the ERG. 
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recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
expands system Capability to include 
visual evoked responses (VERs) and 
low-level ERGs (eg., with eyelid rather 
than contact lems electrodes). Both 
ERG /EOG anc &verager are available 
in either single- cr dual-channel 
versions. Also available is a complete 


selection of accessory instrumentation, 


including stimulators, electrodes, and 
monitor oscilloscope. 












LEFT 


RIGHT _ 
OCCIP 








OCCIP ——^ A yo 







2. Visual evoked responses 
recorded from right and left occiputs 
(dual channel system). The patient 
has an optic chiasm lesion. 


ACCURATE: ERG and VER responses 
are stored in digital memory to acireve 
the high frequency response 
necessary to record the ERG and WER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls allow technical personne! o 
obtain high-quality records with 
minimal training. Al! responses are 
plotted at relatively slow paper speed 
to create compact records. Repeased 
activation of playback switch makes 
multiple copies of stored ERG or VER 
waveforms for teaching, reporting-and 
multiple filing. 


VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 





OD STIM 
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averaged. 


4 "s ^ | (ueni | tomy 


—A 


100 150 200 
MSEC 


3. ERG recorde= from lower eyelid 
with averaging. '*J"s at left of traces 
indicate the numsBer of responses 


BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase of a 
complete ERG system, trained 

Life- Tech medical instrumentation 
specialists will provide on-site 
installation and operator instruction. 

All Life- Tech instruments are backed 
by a nationwide service center network 
supported by a comprehensive factory 
service department 


For additional infarmation. call or 
write: 


Life-Tech 
Instruments, Inc. 


BOX 36221- HOUSTON, TEXAS 77036 - 713) 783-6490 






NORMAL 


temen ctii 


RETINITIS PIGMENTOSA 








4. Above: normal EOG with 
light-peak /datk-trough ratio of 2.4. 
Below: abnormal EOG in retinitis 
pigmentosa with light-peak / dark- 
trough ratio of 1.0. (EOG mode, 0.5 
mm chart speed). 
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Calendar of Events 


1979 


June 


Colorado Ophthalmological Society, Marriott 
Hotel, Denver, June 2. 

American Association for Pediatric Ophthalmol- 
ogy and Strabismus, Four Seasons Hotel, 
Toronto, June 3-6. 

. American Israeli Ophthalmological Society, Je- 
rusalem, June 3-13. 

International Society Clinical Electrophysiology 
of Vision, Friedrichroda, German Democratic 
Republic, June 5-10. 

Alumni Day, Downstate Medical Center, Brook- 
lyn, NY, June 7. 

lowa Eye Association, lowa City, June 7-9. 

Contact Lens Conference of Wills Eye Hospital, 
Atlantic City, NJ, June 7-9. 

Current Concepts in Ophthalmology, Sunriver, 
Ore, June 13-16. 

Highlights of Modern Ophthalmology, Pacific 
Medical Center, San Francisco, June 14-16. 
Washington Ophthalmology Alumni-Resident 

Day, Seattle, June 16. 

International Society of Pediatric Ophthalmolo- 
gy, Parma, Italy, June 20-24. 

Ophthalmology Reunion, Veterans Administra- 
tion Medical Center, Tuskegee, Ala, June 21. 

Intraocular Lens Symposium, St Francis Gener- 
al Hospital, Pittsburgh, June 23-24. 

Canadian Ophthalmological Society, Toronto, 
June 24-27. 

International Congress on Phacoemulsification 
and Cataract Methodology, Rio de Janeiro, 
June 27-29. 


July 


Summer Convention, Colorado Ophthalmologi- 
cal Society, Snowmass, July 2-5. 

Diagnosis and Management of Corneal and 
External Diseases, Hilton Hotel, San Diego, 
July 13-14. 

Oculo-Plastic Surgery Conference, Ann Arbor, 
Mich, July 19-20. 


August 


Montana Academy of Oto-Ophthalmology. Kalis- 
pell, Mont, Aug 3-4. 

Clinical Problems in Cornea and External 
Disease, Kamuela, Hawaii, Aug 4-11. 

Colby College Seminar, Waterville, Me, Aug 
5-9. 

Seminar, Park Ridge Hospital, Rochester, NY, 
Aug 10-11. 

Practical Perimetry, University of British Colum- 
bia, Vancouver, Aug 23-25. 


September 


International Orthoptic Congress, Berne, Swit- 
zerland, Sept 4-6. 

International Lens Implant Course, Sliuskil, The 
Netherlands, Sept 5-6. 

International Society of Geographic Ophthal- 
mology, Rio de Janeiro, Sept 10-14. 

Symposium on the Blood-Retinal Barriers, 
Coimbra, Portugal, Sept 10-20. 

Estelle Doheny Conference, ‘‘Disease and 
Surgery of the Retina and Vitreous,” Hilton 
Hotel, Los Angeles, Sept 12-14. 

e North and South Carolina Society tor Ophthal- 
mology and Otolaryngology, Kiawah Island, 
Sept 13-15. 
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Course on Optics, Refraction, and Contact 
Lenses, San Antonio, Tex, Sept 14-15. 

Vitrectomy Course, Tulane Medical Center, New 
Orleans, Sept 14-15. 

Illinois Society of Ophthalmology and Otolaryn- 
gology, Holiday Inn, Freeport, Sept 14-16. 

International Trauma Symposium, Vancouver, 
British Columbia, Sept 24-28. 


October 


International Retina Symposium, lowa City, Oct 
4-6. 


November 


American Academy of Ophthalmology, San 
Francisco, Nov 4-8. 

Oculoplastic Surgical! Dissection Course, New 
York Medical College, Nov 14-17. 

Basic and Clinical Review, Wayne State Univer- 
sity, Detroit, Nov 22-27. 


December 


World Convention on Microsurgery, Singapore, 
Dec 2-9. 

Kansas City Society of Ophthalmology and 
Otolaryngology, Hilton Plaza Inn, Kansas City, 
Mo, Dec 6-7. 

Aphakia Symposium, Puerto Rico, Dec 26-Jan 1, 
1980. 


1980 


March 


International Glaucoma Congress and Ameri- 
can Society of Contemporary Ophthalmology, 
Orlando, Fla, March 9-15. 

Ocular Toxicology, University of Oregon, Port- 
land, March 13-14. 

Ocular Therapeutics, University of Oregon, Port- 
land, March 15. 


April 


International Symposium on Herpetic Eye 
Diseases, Freiburg, West Germany, April 12- 
14. 

Ophthalmological Society of the United King- 
dom, London, April 16-18. 

European Ophthalmological Congress, Brigh- 
ton, England, April 21-25. 


June 


Symposium on Plastic and Reconstructive 
Surgery, Manhattan Eye, Ear and Throat 
Hospital, June 18-21. 

Diagnosis and Management of Retinal Vascular 
and Macular Disorders, Sun Valley, Idaho, 
June 25-July 1. 


October 


Royal Australian College of Ophthalmologists, 
Sydney, New South Wales, Oct 7-9. 

American Academy of Ophthalmology, New 
Orleans, Oct 14-17. 
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B n CLA WUE TE 4 mop atii 
Albalon mpz Hao Liquifilm relieves discomfort 


ind irritation as it decongests inflamed tissues. 


lany products eh agreed the eye pcb! aK your tre dd AE 
vironmental insults, but none can soothe an en you see eyes inflam y smog, 
5mfort the associated pain quite like Albalon® smoke, swimming or minor allergies, remember 
Albalon is formulated in Liquifilm* (polyvinyl that they hurt. 
cohol 1.4%), the unique artificial tear vehicle i 
iat lubricates and quiets distressed eyes, so Prescribe 
ur patient will feel better fast. 
Plus Albalon goes to ede dt] qe | 
xcongests encorged ocular tissues for white, | i 
gar eyes. Each instillation provides up to (naphazoline HCI 0.1%), the potent 
hours of potent decongestant activity. That | 
eans it's economical and convenient for decongestant that soothes sore eyes. 


"BALON® (naphazoline HC!) 0.1% Liquifilm* sterile ophthalmic solution 

®NTAINS: naphazoline FCI...0.19; Liquifilm (polyvinyl alcohol)...1.4% INDICATIONS: For use as a topical ocular vasoconstrictor. CONTRAINDICATIONS: Hypersen- 
‘Wty to a component of this medication: narrow-angle glaucoma; infants and children. WARNINGS: A severe hypertensive crisis may ensue in patients under MAO 
Wbitor medication from ese of a sympathomimetic drug. CNS depression leading to coma and marked reduction in body temperature may occur in children, especially 
ants. PRECAUTIONS: Use only with caution in the presence of hypertension, cardiac irregularities, hyperglycemia (diabetes), hypertnyroidism dhd when other medi- 
tions are beigf used. ADVERSE REACTIONS: Pupillary dilation with increase ir intraocular pressure, systemic effects due to absorption (hypertension, cardiac irreg- 
irities, hypefalycemia). Drowsiness may be experienced in some patients. Coma may occur in young children. 







Pharmacextticals, Inc. 
> California 22713 


Here's what some of your colleagues && Anyone over three can be run on the 


are saying about Dioptron® ll Diagnostic Dioptron, and the older patients can also be P^ 
Eye Computer and some reasons it run. A lot of these older people, and the 


outsells all other automatic objective young kids, too, have no patience whatsoever 


refractors in the world 2 to 1. Y for having a refraction.99 
| Dr. R.A., New York 



















GG | thought | was a terrific refrac- 
tionist, but | find every once in a 
while some of my patients 
could see better with the find- 
ings that | got with the 
Dioptron. 99 


GG | find that those very tough cases, 
the kids who have three or four 
diopters of cylinder in an off- 
axis, are being picked up by 
the Dioptron. Dioptron takes 
the burden of refraction off 
me. I’m not concerned about 
‘which is better, one or two? 99 

Dr. J.R., California 


Dr. C.B., Illinois 


661 think the Dioptron is probably 
closer to the true refraction than 
what we prescribe. 99 

Dr. D.H., California 


DIOPTIOI I 


Diagnostic Eye Computer 


&& The patients appreciate and are really && | can see more patients with the Dioptfon. 








v impressed with the speed and accuracy Now I’m able tc see 250 patients a week. | 
of the Dioptron. Time I previously spent dc a lot of surgery, and I don't spend all that 
refracting is now spent much time in the office... I’m there to look 
evaluating and discussing \ at tne pathology and the staff does the 


the results of the exam- 
ination with the patient.99 
Dr. E.B., Texas 


basic refraction. 99 
Dr. P.C., Florida 
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If you would like further 
intermation about the 
Dioptron® Ii Diagnostic Eye 

Computer, simply clip this coupon and 
attach it to your letterhead or prescrip- 
tion sheet. 
| would like: 

O technical information 

C a sales representative to call on me 

C a transcript of a panel discussion 

by opthalmologists 

C] an opportunity to try the Dioptron 
My needs are: 

C]immediate O 3-6 months 
Mail to: 

Coherent 

Medica: Division 

3210 Porter Drive 

Palo Alto, California 94304 
Or call, toll-free; 800/227-1914. In Cali- 
fornia, Hawaii and Alaska, call collect: 
415/493-2111. 


of 


wr OUST Rowe qv EN CR v tbe o da RE cmo eire > fap oe, 


o. 
I 
I 
I 
| 
I 
i 
I 
i 
|| 
I 
| 
I 
I 
I 
I 
I 
i 
I 
l 
I 
i 
l 
I 
| 
i 
I 


Q COHERENT 








et "4 aut + .k T tikes te, a VWF 
N x k JA MONET i Ts ea ss à "n A 
et , ‘ee ds *o Weed - /^ 


'u 


4 3! 


VTO*W OCCUPE ee CHE 4 
> T = 4m A 


I< Tee ATII 


Ji Te 
ange Xa 


News and Comment 


Glaucoma Congress Meeting.—The 
fourth annual meeting of the Interna- 
tional Glaucoma Congress will be held 
in Orlando, Fla, March 9-15. For fur- 
ther information contact Dr Rutledge 
Howard, 6 N Michigan Ave, Chicago, 
IL 60602. 


Ophthalmology Meeting.—The an- 
nual meeting of the American Society 
of Contemporary Ophthalmology will 
be held in Orlando, Fla, March 9-15. 
For further information contact Dr 
Rutledge Howard, 6 N Michigan Ave, 
Chicago, IL 60602. 


Microsurgery Convention and Work- 
shop.—The World Convention on Mi- 
erosurgery and Workshop on Micro- 
surgery will be held in Singapore, Dec 
2-9. For further information contact 
Dr Arthur S. M. Lim, Mount Elizabeth 
Hospital, Mount Elizabeth, Singapore 
10. 


Society Meeting.—The annual meet- 
ing of the Canadian Ophthalmological 
Society will be held in Toronto, June 
24-27. For further information contact 
PO Box 8844, Ottawa, Ontario, Can- 
ada, K1G 3G2. 


Oculo-Plastic Surgery Conference.— A 
conference on oculo-plastic surgery 
will be held July 19-20 at the Towsley 
Center, University of Michigan Medi- 
eal School, Ann Arbor, Mich. For 
further information contact Dr Floyd 
C. Pennington, Director, Office of 
Continuing Medical Education, the 
Towsley Center, University of Michi- 
gan Medical School, Ann Arbor, MI 
48109. 
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Postgraduate Ophthalmology Course. 
—The 65th annual postgraduate 
course in ophthalmology and the 
summer convention of the Colorado 
Ophthalmological Society will be pre- 
sented at Snowmass, July 2-5. For 
further information contact the Of- 
fice of Postgraduate Medical Educa- 
tion, University of Colorado School of 
Medicine, 4200 E Ninth Ave, Denver, 
CO 80262. 


Optics, Refraction, and Contact 
Lenses Course. -The University of 
Texas Health Science Center at San 
Antonio will present a course, “Optics, 
Refraction, and Contact Lenses," Sept 
14-15. For further information contact 
the Office of Continuing Education 
Services, University of Texas Health 
Science Center, 7703 Floyd Curl Dr, 
San Antonio, TX 78284. 


International Trauma Symposium.— 
An international trauma symposium 
wil be held by the University of 
British Columbia in Vancouver, Sept 
24-28. For further information contact 
Dr Stephen M. Drance, Department of 
Ophthalmology, University of British 
Columbia, 2550 Willow St, Vancouver, 
BC, Canada, V5Z 3N9. 


Conference on Disease and Surgery of 
the Retina and Vitreous.-The 11th 
annual Estelle Doheny Eye Founda- 
tion postgraduate conference on "Dis- 
ease and Surgery of the Retina and 
Vitreous" will be held at the Los 
Angeles Hilton Hotel, Sept 12-14. The 
Doheny Memorial Lecture will be 
given by Dr Arnall Patz and the 
Irvine Memorial Lecture by Dr Robert 
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Machemer. For further information 
contact Mr S. William Dowey, Confer- 
ence Office, Estelle Doheny Eye 
Foundation, 1355 San Pablo St, Los 
Angeles, CA 90033. 


Residents’ Day.—The annual Mem- 
bers’ Residents’ Day of the Colorado 
Ophthalmological Society will be held 
June 2 at the Marriott Hotel in Den- 
ver. For further information contact 
Dr William E. Smith, 1701 S Federal 
Blvd, Denver, CO 80219. 


Vitrectomy Course.—A course for 
anterior- and posterior-segment vi- 
trectomy will be held Sept 14-15 at the 
Tulane Medical Center in New Or- 
leans. For further information contact 
the Office of Continuing Education, 
Tulane Medical Center, 1430 Tulane 
Ave, New Orleans, LA 70112. 


Practical Perimetry — Course.—A 
course on practical perimetry, given 
by the University of British Columbia 
and the University of Miami, will be 
held in Vancouver, Canada, Aug 23-25. 
For further information contact Dr 
Stephen M. Drance, Department of 
Ophthalmology, University of British 
Columbia, 2550 Willow St, Vancouver, 
BC, Canada, V5Z 3N9. 


Course.—A basic and clinical review 
course will be held by the Wayne State 
University School of Medicine, Nov 
23-27. For further information contact 
Mr Gerald F. Prieur, Jr, Division of 
Continuing Medical Education, 1206 
Scott Hall, 540 E Canfield, Detroit, MI 
48201. 


News and Comment 
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ANTERIOR AND POSTERIOR 


INTRAOCULAR MICROSURGERY COURSES 
FEATURING THE S.I.T.E. SYSTEM 


sponsored by 


The Retina Service of 
The Wills Eye Hospital and Research Institute, 


Thomas Jefferson University Medical Center, Philadelphia, PA. 


Faculty 
William H. Annesley, M.D. 
Jay L. Federman, M.D. 
P. Robb McDonald, M.D. 
Lov K. Sarin, M.D. 
Jerry A. Shields, M.D. 
William S. Tasman, M.D. 


WHEN: Weekend Courses remaining for 1979: OCT. 13, 14 


WHERE: TRE WEEKEND COURSE WILL BE OFFERED IN PHILADELPHIA AT THE WILLS EYE HOSPITAL. 


Guest Faculty 


Robert Lewandowski, M.D. 
Donelson R. Manley, M.D. 
M. Madison Slusher, M.D. 


Joseph Calhoun, M.D. 
Guy Chan, M.D. 

Malvin Dougherty, M D. 
Brian Leonard, M.). 
Leonard Joffe, M.D. 


REGISTRATION FEE: $350 (Checks payable to Retinal Course Accouat) 


ENROLLMENT: Participants-Registration Fee must be paid 30 days prior to the course. 


THE AGENDA: Instruction will emphasize: basic surgical techniqres, indications, results complications and 
management of complications. A segment of the course will emphasize the operation, functions and 
maintenance of the S.I.T.E. and MINI S.LT.E. instruments in guillotine and rotary modes. 
Instructional methods include: aucio visuals, didactic lectures, discussion periods and eight hours 


of practical surgery. 
REGISTRATION: Fer detailed information, call: 


Jey L. Federman, M.D., Course Director 
Retinal Services, Wills Eye Hospital 
1601 Spring Garden Street 
Philadelphia, PA 19106 


Or Call: (215)879-5162 


TEAM ORIENTATION IS AVAILABLE FREE OF CHARGE. A special in-service program will be provided 
for one of your auxiliary operating room personnel so that he or she is also familiar with the 
various surgical procedures and the ease of care and maintenance of the modular design S.I.T.E. 


system. 
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OCUTOME/FRAGMATOME SYSTEM 
SYMPOSIUM AND WORKSHOP 


Sponsored by the 
SCHEIE EYE INSTITUTE 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF PENNSYLVANIA 


JULY 26-27, 1979 
RESORTS INTERNATIONAL HOTEL 
ATLANTIC CITY, NEW JERSEY 


An anterior and posterior segment course offering didactic lectures as well as practical workshop experience in the 
use of the OCUTOME/FRAGMATOME System. 
















FACULTY: Ronald G. Michels, M.D. 
Alexander Brucker, M.D. Stephen Sinclair, M.D. 
Yale L. Fisher, M.D. Walter Stark, M.D. 
Travis Meredith, M.D. Myron Yanoff, M.D. 


Registration Fee: $450.00 physicians (limited enrollment), $150.00 lectures without workshop. 


Information: Contact Alexander J. Brucker, M.D., Course Director, Scheie Eye Institute, 51 N 39th Street, Philadelphia, PA 
19104, (215) 662-8675. 


To Register: Send check payable to the Scheie Eye Institute. Mail to the above address. 





THE EDWARD S. HARKNESS 
EYE INSTITUTE 
Columbia-Presbyterian Medical Center 


New York, New York f 

a 

announces a 

id 
$ DVORINE 
A BASIC SCIENCE COURSE : COLOR PLATES 

for - SPECIAL FEA : 

Residents of Ophthalmology f * Nomenclature test to distin- 


guish the color ignorant from 
8 the color vision defectives. 


fi 

September 4, 1979—December 21, 1979 E RT dioses i 
8:00 A.M. to 12:30 P.M. Dail : 

; š 


1 e Color vision defectives are 
classified Mild, Moderate or Se- 
vere, depending on the extent of 

Fee: $600.00 B their defect. i 


Complete set with directions 1 


$40.50 


E 
WC 3 
i Inquire: Miss M. Bowen ü 
635 W. 165th St. 5 (Add 5% to cover handling & mailing) 
New York, N.Y. 10032 a The Psychological Corp. E 
4 
tre 


Tel: (212) 694-2725 





757 Third ave., New York, i 
N.Y. 10017 
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A Correspondence 


Misinterpretation ef la Maladie du 
Greffon 


To the Edit^r.—In the article "Subepi- 
thelial Infiictrates: A Probable Sign of 
Corneal Transplantation Rejection” 
in the December 1978 issue of the 
ARCHIVES (%6:2234-2237), the authors 
refer to the classic monograph of 
Paufique et al, “Les Greffes de la 
Cornée.” This monegraph is an excel- 
lent werk aad contains many innova- 
tive surgieal techmiques and astute 
clinieal observations on the reasons 
for the suceess or failure of corneal 
transplants. However, the concept 
that has been most frequently mis- 
quoted from this monograph is la 
maladie du greffon. This was done 
again in the centennial issue of the 
ARCHIVES. I quote from that issue: 
“The cornea’ graft rejection was first 
described by Pauficue et al in 1948." 
They then proceed at the end of the 
paragraph te state, "An allergic reac- 
tion to the transplarted tissue was the 
proposed pathogenesis.” 

Because of our subsequent knowl- 
edge, I assume Krachmer and All- 
dredge were crediting Paufique and 
his co-workers with the observation 
that the allegraft rejection was the 
cause of delayed opacification of the 
graft. This is certainly erroneous. The 
correct interpretation of the French 
authors observations were stated in 
my article, The Influence of Donor- 
Recipiemt Sensitization on Corneal 
Grafts. ™ = 

What the French authors said was 
that there were three types of cloud- 
ing of the corneal graft. 

1. The firs: group occurred in those 
eyes where the disturbance began 
before :he tenth postoperative day. 
The causal factor im these instances 
was the sensitization of the recipient 
by foreign protein in the transplant 
somewhat similar to the Wessely reac- 
tion. This, of course, would have been 
a humoral hypersensitivity and is 
totally different from the allograft 
rejection, which is primarily a cellular 
or delayed allergic reaction. 

2. The seeond group of cases 
included those in which opacification 
occurred from the tenth day to the 
third posteperative week. They 
thought the elouding of these grafts 
wag caused by a toxic or metabolic 
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influence, the nature of whic was not 
described. 

3. The third group includ»d those 
cases in which the graft became 
cloudy after the third postcperative 
week and this type of opacification 
was due to invasion of the donor tissue 
by the fibroblast and blood vessels 
from the diseased recipient cornea. 

We now know that the primary 
cause of early opacification of the 
graft (ie, before two weeks is poor 
donor material and that an zllograft 
rejection, at least to an initial trans- 
plant, seldom occurs before th» second 
or third week following operstion. 

Further evidence that the French 
authors were not familiar with the 
allograft reaction as it was kaown at 
that time was that they did not cite a 
single reference to the brilliaat stud- 
ies by P. B. Medawar on experimental 
tissue transplantation tha- later 
earned him the Nobel Prize. 

A. EDWARD MAUME*EE, MD 
Baltimore 


l Maumenee AE: The influence əf donor- 
recipient sensitization on corneal gra-ts. Am J 
Ophthalmol 34:142-152, 1951. 


2. Müller H, Maumenee AE: Consdérations | 


sur la maladie du greffon. Arch @>ohthalmol 
11:146-154, 1951. 


Blindness Secondary to Sterc id 
Injections 


To the Editor.-We were delighted to 
read your recent article titled "Blind- 
ness Secondary to Steroid Imections 
Into the Nasal Turbinates" by Barton 
Byers, MD (ARCHIVES 97:79-80 1979). 

We recently saw a 60-year-dld man 
at Wilford Hall Medical Center com- 
plaining of sudden diplopia on apward 
and right lateral gaze after a visit to 
his dentist and an injection »f lido- 
caine (Xylocaine) to a right upper 
molar. He explained that his ciplopia 
had disappeared as soon as the anes- 
thetic had worn off. 

The results of an eye exam nation 
revealed that his vision was 20/20 
bilaterally, his extraocular mowements 
were intact, and his pupils were equal, 
round, and reactive to ligkt and 
accommodation. No pain wae asso- 
ciated with the temporary dipiopia. 

Researching the literature revealed 
very few cases of this type." The 
most accepted reason for this phenom- 
enon in the literature appearec to be 


that the injection of the lidocaine 
might have gotten into the inferior 
alveolar artery and, by back pressure 
from the injection against the arterial 
stream, may have entered the internal 
maxillary artery. The anesthetic 
might then rave entered the middle 
meningeal artery, which supplies the 
peripheral part of the sixth nerve, 
causing a lateral rectus muscle paraly- 
sis and thus resulting in the diplopia. 
We hope your readers will find this 

to be of interest in what seems to be 
an increasing number of injuries to 
patients who are receiving injections 
around the face and eye. 

JOYCE G. SCHWARTZ, MA 

Don R. May, MD 

JOEN W. SHORE, MD 


1. Cooper JC: Deviation of eye and transient 
blurring of vision after mandibular nerve anes- 
thesia. J Oral Surg 20:151-152, 1962. 

2. Hales RH: Oeular injuries sustained in the 
dental office. Am J Ophthalmol 70:221-223, 
1970. 


Filatov as a Figure in Russian 
Literature 


To the Editor.—In reading Igor Gou- 
zenko’s novel The Fall of a Titan, 
which concerns itself with an era 
following the Russian revolution, 
there appears an interesting refer- 
ence to the late ophthalmologist Fila- 
tow: 


If one believed what Pravda wrote about 
the eye specialist Professor Filatov, one 
would think that this Odessian had never 
had a failure. According to Pravda, all his 
ineredibly bold operations were crowned 
with restoration of sight to the blind. 

Filatov was € good surgeon; but such a 
good one as Prawda described he had never 
been, and indeed, could not be. Like any 
suecessful doctcr, he had his defeats and 
failures. One sueh failure was his operation 
on Andrei Demn.’ 


The patient was involved in a scuf- 
fle between two students during 
which he was stabbed in the eye with 
irretrievable oss of his sight. The 
background o^ the various machina- 
tions and double crosses in the petty 
fight for power among the characters 
in the novel is mest interesting. 

BEN GLASER, MD 
Orlando, Fla 
e 


1. Gouzenko I: The Fall of a Titan. New York, 
WW Norton & Co Inc, 1954. 
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COHERENT 


SYSTEM 900 ARGON LASER PHOTOCOAGULATOR 


MOST 

WIDELY USED 
PHOTOCOAGULATOR 
INTHE WORLD 


More ophthalmologists a- 
round the world have cho- 
sen Coherent’s argon laser 
photocoagulator than any 
other. Thats because ten 
years of clinical experi- 
ence and research have 
shown Coherent whats 
important in a photoco- 
agulator. 

Most of your colleagues 
agree: ophthalmic sur- 
geons say the System 900’s 
unique and exclusive fea- 
tures add a new dimension 
to ocular surgery. 

They say the safety, dur- 
ability, and reliability built 
into each instrument make 
the System 900 their pho- 
tocoagulator of choice. 

But whatever the reason 
for choosing a photoco- 


agulator, one fact remains: «s 


Coherent System 900 ar- 
gon laser photocoagulator 
outsells all other photoco- 
agulators 3 to 1. 

Look to Coherent when 
you look for a photoco- 
agulator—its become the 
best seller because more 
ophthalmologists think it’s 
the best. 

For further information, 
write Coherent, Medical 
Division, 3210 Porter Drive, 
Palo Alto, California 94304, 
or call toll-free: 800/227- 
1914. In California, Hawaii, 
and Alaska, call collect: 
415/493-2111. 


Q COHERENT 


Applying advanced 
technology to medicine 








OPEN SKY LIMBAL VISC-X 
Your choice Your choice 1 Port System 
of tip s:zes ef tip sizes 1.65 or 2.3 mm 


It's your choice 


with the 
VISC-X 


* Automatic or Manual 
Suctian/Reflux 

e Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 





Your Choice... 


e Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 

e Independent ar concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 

e Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hcoked or straight, with or without infusion. Bright 
enough for insraocular video display, tapes and films. 

e Hand held qu. rtz infusion or quartz floating contact lenses. 

e Wide choice of probes. cannulas, infusion ports and plugs. 

è 1, 2, or 3 port system: for uni or bimanual techniques 

e Hooked or straight needles and pics, with or without infusion, 
for all procedures. 


e Automatic suetion/refiux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired. 


The VISC-X is ightweight and modular - assembles in seconds 
without tools. Rechargeable battery operation for patient safety. 
Surgery is aided greatly by use of special double lip, self- 
sharpening cutfing tips which exert no traction on tissue or 
vitreous. 


linitex ..... 


183{Newbury Street/Danvers, MA 01923/USA 
Phgne 617-774-0415 


varian 


UTENTE PET ETT Y 


segment Surgery 4 











MINI VISC-X MICRO VISC-X OPEN SKY S, 
2 Part System 3 Port System , Your choice y. 
155 mm .1mm of tip sizes 


i 
DL 
oy 

The VISC-X is a revolutionary new concept in systems for anterior- " 

posterior segment surgery. It permits the surgeon to employ a 1 

wide variety of techniques through singular or multiple incisions. 3 

Using the modular building block approach, the surgeon can 

create a system customized for present requirements and 

preference-. As needs change, the VISC-X systems may be 

expanded to permit additional techniques and procedures. > 





Flash Autoclavability 4 


Flash autociavability renders the instrument ready tor 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 
individuallv in its own storage box, or as a system in the special 
see through tray. 


E [ ] Please send more information. 


[ ] Please have representative contact me. 


[ ]I would like a demenstration with my staff attending. 
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Hospital or*Clinic 
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FML (tuorometholone) 01% takes the heat 
off postoperative inflammation. 





Inflammation following surgery can be 
sight-threatening. FML” (fluorometholone) 
helps prevent potential complications by 
reducing inflammation —promptly and 
effectively. A clinical study of almost 
400 surgical procedures showed that flu- 
orometholone significantly reduced the 
incidence of corneal graft rejection and 
post-cataract extraction complications: 

And what's more, FML has a high margin 
of safety. In the same study, there were no 
cases of pressure increases that necessi- 


tated the discontinuation of steroid therapy.’ 
Another post-cataract extraction study 
reported higher pressures with dexameth- 
asone than with FML? 

Patient comfort is another reason to choose 
FML. The Liquifilm® vehicle soothes and 
lubricates ocular tissues and doesn’t inter- 
fere with epithelial regeneration. 


FML (fluorometholone) 
works well under pressure. 








INDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe. 
CONTRAINDICATIONS — Acute superficial herpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the constituents of this medication. WARNINGS — 
Steroid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slit-lamp microscopy 
is mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior sub- 
capsular cataract formation, or may aid in the establishment of secondary ocular infections from fungi or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has been known to occur with use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity enhanced by presence of steroid medication. Safety and effectiveness have not been 
demonstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has not 
been established. PRECAUTIONS — As fungal infections of the cornea are particularly prone to develop coincidentally with long-term local 
steroid applications, fungus invasion must be suspected in any persistent corneal ulceration where a steroid has been used or is in use. Intra- 
ocular pressure should be checked frequently. ADVERSE REACTIONS — Glaucoma with optic nerve damage, visual acuity or field defects, 
posterior subcapsular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation of the globe. 


REFERENCES: 
1. Castroviejo, Ramon. The control of postoperative inflammation with fluorometholone. Klin Mbl Augenheilk 166:518-520, 1975. 


2. Marun, Edgard. Evaluation of a new topical steroid. Fluorometholone, in the postoperative course of the cataract operation. Ann Ophthalmol 
7:139-142, 1975. 


€ 
AJIÉRGAN Pharmaceuticals, Inc., Irvine, California 92713, U. S. A. 
40506 
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Ocular Toxoplasmosis and Pars Planitis, by 
T. F. Schlaegel, Jr, 278 pp, 169 illus, 85 tables, 
New York, Grune & Stratton, 1978. 

This is the first edition of a work 
that is likely to be followed by many 
subsequent editions during the com- 
ing years. It covers both ocular toxo- 
plasmosis and pars-planitis with 
reasonable completeness and superb 
documentation of most of the contro- 
versial issues concerned. 

The book is not intended to present 
an exhaustive treatise on systemic 
toxoplasmosis, although the pathology 
and many signs of the disease are 
covered in detail, even if others are 
covered only sketchily. The section on 
the life cycle of the parasite is some- 
what confusing and, in my opinion, 
would be materially improved by the 
addition of several simple diagrams. 
More than 24 pages are devoted to a 


- discussion of the serologic tests for 


toxoplasmosis. This makes for com- 
pleteness, but the busy clinician might 
have been grateful if it had been 
summarized in a separate section 
instead. 

The section on pars-planitis is very 
well done. History, terminology, and 
diagnosis are followed by an extensive 
discussion of the condition's differen- 
tial diagnosis, treatment, and compli- 
cations. 

The bibliographies on both condi- 
tions are excellent and will be of ines- 
timable value to all categories of read- 
er. 

It seems surprising that the author 
chose to include these two subjects, 
toxoplasmosis and pars-planitis, in the 
same volume and to give the volume 
the title it bears. Although this choice 
would certainly seem to suggest that 
the two subjects are linked in some 
way, I do not think that this was the 
author's intention. * 

Dr Schlaegel’s fine piece of work 
wil be an excellent addition to the 
library of the ophthalmologist, the 
investigator, and the physician or 
student with special interest in infec- 
tious disease. 

H. BRUCE OSTLER, MD 
San Francisco 


Ophtalmologie, ed 4, by H. Saraux, 210 pp, 
with illus, New York, Masson, 1978. 


This i& a short introduction to 
ophthalmology written by the distin- 
guished professor of the Pierre and 
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Marie Curie University in Paris. It is 
part of a series of such monographs 
and this is already the fourth French 
edition (two Spanish editions have 
also appeared). This in itself shows 
how popular this book is among the 
French physicians. 

The book tries to bring ophthalmol- 
ogy back into the realm of general 
medicine. It tries to dispute the rumor 
that ophthalmology is a somewhat 
esoteric science where a few physi- 
cians who are not inclined to take care 
of emergencies prescribe glasses un- 
der the umbrella of a mysterious vo- 
cabulary. The book is directed to the 
family practitioner and the student. It 
describes emergencies in ophthalmol- 
ogy, the conditions that ean be treated 
by the generalist, giving them some 
background with which they can 
follow a more complicated case in 
collaboration with their ophthalmic 
consultants. 

This is certainly a most useful, well- 
illustrated book that fulfills the goal 
the author has set. 

FREDERICK C. BLopr, MD 
Iowa City 


Modern Problems in Ophthalmology, vol 19: 
Colour Vision Deficiencies IV, edited by 
G. Verriest, 348 pp, 146 illus, 37 tables, $99, 
Basel, Switzerland, S. Karger, 1978. 

This book contains the proceedings 
of the Fourth Symposium of the Inter- 
national Research Group on Color 
Vision Deficiencies, held at Parma, 
Italy in 1977. The topics considered 
are as follows: neurophysiologic as- 
pects of color vision and its deficien- 
cies, color vision under reduced illumi- 
nation, practical aspects of color vision 
deficiencies, psychophysical methods 
of examination, objective methods of 
examination, congenital defects, and 
acquired defects, among other sub- 
jects. The quality and length of the 
individual contributions vary greatly. 
Some articles are only ene paragraph 
long, like the leading article on the 
neurophysiology of color vision. Other 
presentations are well-documented re- 
search reports, like the single neuron 
activity in the lateral geniculate body 
of the monkey correlated with behav- 
ior. Some articles promise research 
without available documentation, like 
the one on color deficiency and road 
traffie. Several publications concern 
the use of test glasses using a Wrat- 
ten filter 78AA to convert a tungsten 


light source into a standard illuminant 
C. Practical techniques are discussed 
for the electronic calculation of the 
results of the Farnsworth's 100-hue 
test. Since the symposium was ad- 
dressed by authors from several coun- 
tries, the idioms used are at times at 
variance with common usage in the 
United States. The volume fails to be 
comprehensive and has limited useful- 
ness to the noninitiated person. The 
references are timely, the drawings 
well done, but the translations (all into 
English) and the editing oecasionally 
lack elarity. This book will be useful as 
documentation in libraries. 
HANSJOERG E. KOLDER, MD 
Iowa City 


Ophthalmology Study Guide, ed 3, by the 
American Academy of Ophthalmology and 
Otolaryngology and the Association of University 
Professors of Ophthalmology, 196 pp, with illus, 
Rochester, Minn, American Academy of Oph- 
thalmology and Otolaryngology. 1978. 

This is the third edition of a study 
guide developed jointly by the Ameri- 
ean Academy of Ophthalmology and 
the Association of University Profes- 
sors of Ophthalmology. It is designed 
to help the medical student learn the 
most important concepts of diagnosis 
and management in the field of eye 
care. 

The objectives of the book were 
developed after intensive polls had 
been taken among ophthalmologists, 
nonophthalmologists, and students. In 
that way, the following seven princi- 
pal problem areas were developed: 
visual acuity, ophthalmoscopy, glauco- 
ma, the red eye, ocular injuries, 
amblvopia and strabismus, and, final- 
ly, neurophthalmology. These topics 
are complemented by a short chapter 
on ocular pharmacology and a quiz. 
The book contains the most important 
and valuable references for guiding 
the students in ophthalmology. 

This new edition contains a plate of 
colored microfiche photographs. These 


84 pictures are a valuable addition to 


the usefulness of this book. 

This study guide is certainly a most 
important addition to eur graduate 
teaching efforts. The committee 
should be congratulated on the excel- 
lent result; for many years to come, 
this booklet will be useful to medical 
students all over the country. 

FREDERICK C. BLOw, MD 


Iowa City 
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"The Stereo System 
from Kowa 


KOWA’S HAND-HELD FUNDUS CAMERAS 
WITH STEREO LENS ATTACHMENT AND 
SLIDE VIEWER. 


- e Clip-on stereo lens can be 





used with either Kowa RC-2 
or RC-3 single lens reflex 
fundus cameras. 





e Single slide for best separa- 
tion and optimum 3D view. 


e Stereo viewer provides ex- 
cellent 3D image of optic disc 


cupping. 


e 2x magnification can be 

viewed directly through lens 

. no special extensions 
necessary. 


e Patient numbering device 
superimposes information di- 
rectly on film. 

e Available Polaroid and motor- 
drive backs are easily and 
quickly interchanged. 


e Hand-held flexibility ideal for 
post-op or pediatric use. 


e Kowa joystick also available. 


Stereo components developed by K. E. Schirmer, MD, FRCS; Montreal. 





Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 


E kee 


..wvith the future in Sight 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) + All products serviced in Broomall, PA 2 





THE ORIO STATE UNIVERSITY 
CENTER FOR 
CONTINUING MEDICAL EDUCATION 


announces the 


SECOND ANNUAL 
MIDWEST GLAUCOMA MEETING 
October 12 and 13, 1979 


at 


Eawcett Center For Tomorrow 
2400 Olentangy River Road 
Columbus, Ohio 43210 


This program is-designed to update your knowledge and increase 
your success in ‘he area of glaucoma. In addition to discussions of 
newer modalities of therapy, the skills of gonioscopy, ophthalmos- 
copy, perimetry, and biemicroscopy will be demonstrated. 


Program Chairmen: Frederick M. Kapetansky, M.D. 
Paul A. Weber, M.D. 


Faculty: Carl F. Asseff, M.D. John S. Cohen, M.D. 
Pau R. Lichter, M.D. Charles D. Phelps, M.D. 
Steven M. Podos, M.D. George L. Spaeth, M.D. 


The deadline for registration is September 28, 1979. 
Fee: $100.00 ($50.00—Residents) 


Please contact: Center ‘or Continuing Medical Education 
A352 Starling-Loving Hall 
320 West Tenth Avenue 
Columbus, Ohio 43210 


VITREORETINAL 
FELLOWSHIP 


Scheie Eye Institute 
University of Pennsylvania 


July 1, 1980 


Applications are being accepted for a one year fellowship at 
the Scheie Eve Institute of the University of Pennsyl- 
vania. 


A comprehensive program of Medical Retina! Vascular 
diseases, Retinal Detachment surgery, Retinal Photocoag- 
ulation surgery, and Vitreous surgery is being offered. 


Interested parties please contact: 
Alexander J. Brucker, M.D. 
Retinal Service 
Scheie Eye Institute 
51 North 39th Street 
Philadelphia, Pennsylvania 19104 
Re: Vitreoretinal Fellowship 


The .University of Pennsylvania is an equal opportunity 
employer. 


, 








POST MYDRIATIC 
SPECTACLES 
Lowest price ever 

Available at 15¢ per unit. 

Minimum order 500 units 








f SLIPS IN BACK OF FRAMES 


INSTANT SUNGLASSES 
For glare protection, ideal for 
APHAKIC patients. 

Slips in back of frames. 


The SLIP-IN e WRAP-AROUND is a 
completely new concept in glare protec- 
tion. Extremely lightweight. Cannot 
scratch lenses. The wrap around totally 
occludes side glare. 

12 units displayed per card. Minimum 
order 3 cards at a very low cost of $7.95 
Der Card. 


PRICES SUBJECT TO CHANGE 
WITHOUT PRIOR NOTICE 
SATISFACTION GUARANTEED 
POSTAGE ADDED 


Gentlemen: please send the following A 78-1/2 
—— Post Mydriatic Spectacles (a .15ea Min order 500 units. 


——Instant Sunglasses (a $7.95 per card Min order 3 cards. 


Nz me 
Aadress — 


City SORN E 








#04 Mission St., San Francisco, CA 94105 (415) 982-7966 


TEST EA NE Veo) ees " ais: mE i - ST Pe SS 7vÁ Ta - " PW m 
) > 


Get it 77 
all done 
on one 


e Heavy anodized aluminum construction. 


e Tarnish resistant, lightweight, but extremely 
stable and durable. 


e 4-inch rubber wheels roll freely with 
heaviest patients, yet lock securely 
when desired. 


» 2" thick solid foam rubber mattress 
covered with durable, washable Ebony 
Black vinyl material. Other colors to order. 


» 76” long, 24" wide. Other sizes made 
to order. 








.. . add all five modular accessories shown 
below or as many as you need. 


















Optional Universal 
Overhead Projection 
Fixation Light 


No. 140 


x 


i 

t 

!. Optional Formica 
Sie © Roll-out Storage 

i Compartment 
Í No. 110. 
Interior lined with 
washable plastic 
laminate. 17⁄2” 








wide, 9"' deep, 
22"' long. 
| Optional Formica 
Optional Electric |) Instrument Shelf No. 
Transformer System E res EUG, by 
^a TRO x Fuga [j higher when required 
exclusive. Variable 5 a d E T a 
voltage contro! system - | gs viele 
assures proper | when not in use. 
instrument illumination. | 
Fused and designed for 
any low voltage 
instrument. Electrically 
safe . . . fused, grounded 
pilot light. . 
Also available . . . Steel 


Step Stool No. 170. 
Bright chrome finish. 
Non-skid rubber top 
and rubber-tipped feet. 


For full details 4 doli Designed by 








and complete catalog, Ophthalmologists 
contact: for Ophthalmologists ® 


DA-LAUR INCORPORATED ` 


Dept. A, 140 Crescent Road e Needham Heights, Mass. 02194 e (617) 444-3690 . 
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PRACTICE . 
INDIRECT BINOCULAR 
OPHTHALMOSCOPY 


3ASIC COURSE AND WORKSHOP 
IN 
CONTACT LENS FITTING 


SEPTEMBER 28-29, 1979 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORX EYE AND EAR INFIRMARY 


“HOW TO FT A PATIENT STEP BY STEP" 


Taxing Measurement Designing Lenses 
Ordering Lenses Checking out the Lens 
insertan and Removal Evaluation of Problems 
Assessing the well-fitted Lens Follow-up Care 


LECTURERS 


Jorge N. Buxten, M.D. Phyllis Lamonica 
Herbert Gould. M.D. Solomon Liebowitz, M.D. 
G. Peter Halberg, M.D. Fred Newman, M.D. 
Frank B. Hoefi, M.D. Robert Preston, M.D. 
Ronald Jacobs. M.D. Robert J. Riechers, M.D. 
Stephen E. Ke£y, M.D. David Schafer, M.D. 
James J. Kovesman Laurie Wasserberg 
Michael J. Yellen, 0.D. 


This course is designed for ophthalmologists desiring to start a 


fitting program; and ophthalmic technicians sponsored by 
ophthalmologiss. 






Registration fee: $150.00 
Limited enrollment 
AMA-CME Credits, Category 1: 8 


For registration, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


As described in Arch Ophthal - Vol 85, May 1971 


For information write tc: MODEL EYE 
5827 ConwayRd. Bethesda,Mc.20034 




















Free yourselt from wall cords and 
transformers when using your indirect ophthalmoscope. The Electric Camel™™ is an advanced 
rechargeable power supply in the form of a eemfortable belt. It is ideal for use in the operating 
room. It can be worn under the surgical gown and activated by a pressure switch without breaking 
sterile technique. Its comfort for long wear lies in the fact that it is light and that its weight 
> Is evenly distributed. 
The Electric Camel™ will provide cont nuous bright light for almost two hours. It has a self 

contained charger and can be recharged 500-1000 times. It can be used with A-O, Xonix, 
Keeler, and MIRA indirect ophthalmoscopes. Lnits have been in use for two years without decrease 
in output or capacity to re-charge. 

The Electric Camel™ was developed by Dr. Daniel Weidenthal and Dr. Howard Kohn at the 
Retina Service of one of Cleveland's leading hospitals. $350 Ohio residents add 5.5% sales tax 


OPTICS INCORPORATED + 1104 Euclid Avenue * Cleveland, Ohio 44115 * Phone (216) 421-5210 
Please ship The Electric Camel™ for use wth the indirect ophthalmoscope. 
[C] Check enclosed, Optics, > Inc. ‘pays the postage in USA) 

-— d a [C] Bill me plus postage. 
NAME 





ADDRESS 


ZIP 


LOG 3 


A THikkD 
GENERATION 


XENON ARC 
=PHC )|TOCOAGULATOR 


BASED ON FIVE YEARS OF EXPERIENCE AND OVER 

6 $ 800 LOG-2 PHOTOCOAGULATORS 
" DELIVERED THROUGHOUT 

THE WORLD: 


FEATURES: 


Ti 
? 
) 


Thirty percent more power. & 
) 1.59 aperture for close macula work. 
Unique ‘‘optimatic” control; 
single dial setting for optimum 
chorio- retinal reaction 
New contemporary design 
to complement today 's 
hospital or office decor. 


Standard line voltage operation. 


Direct or indirect” ophthalmoscope 
delivery system. 


*Optional 


CLINITE X< division of varian 


O PLEASE SEND MORE INFORMATION 
O PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 





name title 


hospital or clinic 





e address 





Mua f t c IP E ai eS zip MO a aa L 


CLINITEX< division of (a) 183 newbury street / danvers, massachusetts 01923 / USA * 


varian 


® Lightest, most comfortable indirect on the 
market. 


«9$ Maximum heat dissipation through cool- 
ing cowl. 


@® Convenient filter wheel fitted with inter- 
ference red-free and blue filters. 


® Optional yellow eye pieces. 


= @ Unique, hinged bi-mirror teaching attach- 


ment allows viewing by two additional 
observers simultaneously. 


@ Stereescopic view and pre-focused bulb 
for extremely bright, clear 3D image of 
fundus. 


® Instrument and attachments available 
separately or as complete packace. 


Examine the Fison Indirect Ophthalmoscope. It should change your point of view. 


M $ 
«« Kee E [ 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 * (215) 353-4350 
Philadelphia +e New York ¢ Los Angeles ¢ San Francisco » Houston « Atlanta + Cleveland 


..with the future in sight 








 Eyedrops, 
not teardrops 





 Phospholine 
lodide 


(ECHCTHIOPHATE IODIDE 


FOR OPHTHALMIC SOLUTION? 


. for accommodative 
^ esotropia 





The emotional impact of accommodative esotropia on a 


young chiid need not necessarily be followed by the 


trauma of surgery or the inconvenience and problems 


associated with wearing and caring for prescription 


lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 


the accommodative factor without inconvenience to 
the young patient. 


- Indiagnosis...One drop of PHOSPHOLINE IODIDE 


0125% instilled daily in each eye prior to retiring, for 


two or three weeks, will help to determine if there is an 


accommocative basis for the esotropia. 


In treatment...|fthereisasignificantaccommodative 


factor present, the continued use of PHOSPHOLINE 


IODIDE alane is often sufficient to correct the problem, 


- aslongas tne drug is well tolerated. PHOSPHOLINE 
IODIDE ac's by altering the accommodative conver- 


gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 


effort and fusion can frequently be reestablished. 
If corrective lenses are necessary, PHOSPHOLINE 


stead of bifocals. 

If surgery is necessary, postoperative use of 
PHOSPHCLINE IODIDE may help correct a residual 
deviation. 


- IODIDE mey permit the use of single vision lenses in- 





BRIEF SUMMARY kd 
(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE* . 


(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- 
itor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially giaucoma following 
cataract surgery 

Accomrmaodative esotrop:a — Concomitant esotropias with a 
significant accommodativecomponent 
Contraindications: 1. Active uveal inflammation 

2. Most cases of angle-closure glaucoma, due to the possibility " 
of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: |. Use in Pregnancy: Safe use o! anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects onthe fetus or on the respira- 
tion of the neonate 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or curing general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratoryor cardiovascular collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOL INE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis. because of possible adverse additive 
effects 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy 

2. Wherethere is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
Cautiously because of the intense and persistent miosis and 
ciliary musele contraction that may occur 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize draimage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation 

4. Tempcrary discontinuence of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur a 

5. Patients receiving PHCSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
manufactuning or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorption 
of the pesticide through the-respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of respiratory 
masks, anc frequent washing and clothing:changes may be 
advisable 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia. bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotenic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if atall, where there is a prior history of 
retinal detachment 
Adverse Reactions: 1. Although the relationship. if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in adult 
patients without a previous history of this disorder 

2. Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, browache, induced myopia with 
visual blurring may occur 

3. Activation of latent iritis or uveitis may occur 

4. Iris cysts may form, anc if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually snrink upon discontinuance of the 
medication, reduction in strength of the draps or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treetment of accommodative esotropia 

5. Prolonged use may cause conjunctiva! thickening, obstruc- 
tion of nasotacrimal canals 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany 
clinical use of the drug 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillatiom. This may be alleviated by prescrib- 
ing a sympathomimetic mycriatic such as phenylephrine 
Overdosage: Antidotes are atropine. 2 mg parenterally: 
PROTOPAM® CHLORIDE (oralidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary 
How Supplied: Four potencies are available. 1.5 mg package 
for dispensing 0.03% solution; 3.0 mg package for 0.06% 
solution; 6.25 mg package for 0.125% solution: 12.5 mg 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated to 
adjust pH during manufacturing), chorobutangl (chloral deriva- 
tive), mannitol, boric acid and exsiccated sodium phosphate 
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The University of Miami School of Medicine 
Department of Ophthalmology 
The Bascom Palmer Eye Institute 


Invites you to 


THE 1979 NEURO-OPHTHALMOLOGY COURSE 


December 6-8, 1979 
Key Biscayne Hotel 
Miami, Florida 


THEME = VASCULAR AND ENDOCRINE DISEASES 
IN NEURO-OPHTHALMOLOGY 


Topics to be covered will include Hypertension 1980; Retinal Vascular Disease; Optic Nerve 
Vascular Disease; Radiology for the Ophthalmologist; Thyroid Eye Disease; Ocular Myasthe- 
nia Gravis; Pituitary Syndromes; Intracranial Vascular Disease; and will feature clinical 
conferences with actual case presentations and discussions by the Faculty and audience. 
Free papers are also invited. 


Faculty for the Course will include: 
Dr. Ronald M. Burde 
Dr. John A. Costin 
Dr. J. Donald M. Gass 
Dr. Joel S. Glaser 
Dr. Barry J. Materson 
Dr. John A. McCrary, Ill 
Dr. J. Lawton Smith 


Registration fee is $250 for practitioners. A special rate of $100 is available for residents 
upon application from their Department Head. Remember the last three winters up North, 
folks, so sign up early! Make checks payable to Continuing Education in Ophthalmology and 
mail to: 


Neuro-ophthalmology Course 
Continuing Education in Ophthalmology 
P.O. Box 610326 

. Miami, Florida 33161 
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SYNEMED, INC. 


1215 Fourth St., Berkeley, CA 94710 415/526-5330 


Represented exclusively in Canada by AOCO LIMITED. 
P. O. Box 5500, 161 Bridge St. W., Belleville, Ontario K8N 5C6 
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Now Four patient can examine his own visual fields, 
producing automatic records that are genuinely 
reliable and valid. The Fieldmaster® 101 is 
scientifically accurate. 


Medel 101 offers continuous, precise luminance 
measurement of background and stimulus. All tests 
are truly comparable from time to time and from 
patient to patient. Ultra-silent shutter operation 
ensures reaction only to light stimuli, and patient 
controlled “speed-up” shortens test time. Your 
assistant can oversee the brie* procedure. 


Simple, rapid control of duration, color, intensity, 
and interval minimize set up time. To retest a 
particular stimulus element, flip the address 
switch, and make the check in seconds. Model 
101 È rechecks each missed stimulus for you 
automatically. 


Mcdel 101 PR offers programmability, as well as 
auto recheck. Select normal test function, or any 
of four other programs, to make a quick check 
of a s3ecific region or function. 


|| Please send me your Fieldmaster® Catalog. 
|. | Please have your representative contact nee. 


Narme 
Street 
o! e». Zip 
Tel. No. 

















St. Vincent's Hospital and Medical Center of New York 


Pediatric Ophthalmology and Strabismus Update 
October 4, 5 and 6, 1979 


Preliminary Program 


The Management of Third Nerve Palsy 

Juvenile Xanthogranuloma 

Essential Techniques in Ultrasound Cataract Surgery 
Masked Bilateral Superior Oblique Paresis 
Electrophysiological Testings in Hereditary Vitreoretinal Degeneration 
The Uses of Contact Lenses in Strabismus and Amblyopia 
Penetrating Keratoplasty in Children 

Human Corneal Dystrophy in Animal Eyes 

Koch's Postulates Revisited 

Replacement of the Corneal Endothelium 

Genes, Chromosomes and the Eye 

Nystagmus with Strabismus: Surgical Management 


For Registration or Information, Contact: 
Registration Fee: $240.00 St. Vincent’s Hospital and Medical Center of New York 
$140.00 For Residents 153 West 11th Street 

New York, New York 10011 


Please Mark Your Calendar! miro sh aa 
ARGON LASER 


MID-WINTER TE Qu SEPTEMBER 13-14, 1979 


(314 15 16 17 18 19 


NATIONAL MEETING (basni SPONSORED BY 
THE POST GRADUATE INSTITUTE 


OF THE 


CONTACT LENS ASSOCIATION NEW YORK EYE AND EAR INFIRMARY 
OF OPHTHALMOLOGISTS LOUIS V. ANGIOLETTI, JR., M.D. aa JAMES C. NEWTON, M.D. 


FRANCIS E. CANGEMI, M.D. KENNETH NOBLE, M.D. 
January 10-13, 1980 RONALD CARR, M.D. LOUIS R. PREVITE, M.A. 


Sahara Hotel, Las Vegas, Nevada SEYMOUR FRADIN, M.D. MORTON L. ROSENTHAL, M.D. 
oe 9 CLYDE R. LOCKE, M.D. JOSEPH B. WALSH, M.D. 


ROBERT C. MICKATAVAGE, M.D. GERALD WILSON 
CONRAD BERENS LECTURER THOMAS 0. MULDOON, M.D. BARRY WRIGHT, M.D. 
Oliver H. Dabezies, Jr., M.D. rae 


THEODORE E. P et i E LECTURER The historical development, technique and interpretation of 
fluorescein angiography of the retina, with special emphasis on 
igiene totg sioe SEMINAR the differential diagnosis of macular lesions, retinal vascular 
(9:00 AM-12 Noon Thursday) diseases and intraocular tumors. The basic physics and biophysics 
of the argon laser and its application to various ocular diseases in 
Scientific Program Beginning 2:00 PM Thursday the treatment of maculopathies and diabetic retinopathy. Demon- 
SYMPOSIUM ON CONTACT LENSES stration of fluorescein angiography and argon laser photocoagu- 
AND INTRAOCULAR LENSES lation technique. 
CONTACT LENSES COURSES AMA-CME Credits, Category 1: 16 
PRACTICAL WORKSHOPS Tuition: $200.00 


@OPHTHALMIC TECHNICIAN COURSE For registration and additional information, please write: 
ON SOFT CONTACT LENSES Jane Stark, Registrar 
Post-Graduate Institute 
ree maat no latertnan July 1. 19790: Elis Gruber, M.D. 2620 Jena Street New York Eye and Ear Infirmary 
New Orleans, LA 70115 310 East Fourteenth Street 


New York, New York 10003 








Introducing... 
A New Generation 
Of Retinal Cameras 
rom fopc 


Inclucing two models with tilting facility. 


Our new retinal cameras elevate fundus photography to 

a new level of ease and precision. 

Here's how: 

Simple and Accurate Horizontal Positioning 

All TRC-FE series cameras feature a center of rotation at tre 
pupil ofthe petient's eye. This allows the operator to easily 
pivot tre camera for peripheral photography. Newly- 
designed base also facilitates stereo photography. 
Tilting Mechanism 

The TRZ-FET and FET3 models 
also offer the user the advantage 
of a full 30° vertical tilt for 
greater control in positioning 
than can be achieved by 
altering patient fixation. 
One-Handed Operation 
Controls for alignment of the 
camera, height adjustment, and 
shutter release are all conveniently 
placed on the joystick for smooth, 
single- handed operation. 

Miany Cther Important Benefits 
All four TRC-FE series models provide an 
automatic film advance system, useful in 
fluorescsin angiography. Our unique new 
Polaroic attachment (optional) 
permits taking of two side-by-side 
exposurss on a single piece of 
Polaroic film. Standard features 
include: Spectrotech Matched 
Interference Filter Set; macular fixation 
device; two camera bodies for color work and T 
fluorescein angiography; and an improved hince mechaniek on 
fixation device which reduces the chance of breakage. 
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Best of all, the Topcon TRC-FE series of retinal cameras 

is available for a very moderate price. For a demonstration 
or more information, contact your local Topcon dealer 

or write to us. 


TOPCON 


A New World of Precision Optics 


Topcor Instrument Corporation of America, 9 Keystore Place, Paramus, N.J. 07652 





Problem Solving Products : 
from Richards: 












Around the Entire Eye 
(with 2 drapes) 
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"hor the Eyebrow 
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Ocular 
Occluder 


A sterile, adherent drape for use in surgery or in the clinic, the non-allergenic 
Ocular Occluder is easy to apply... painless to remove. Will not pull the 
eyebrow. The adhesive will not loosen or slip. The drape may be lifted for 
medication, then replaced. Ask your Richards representative about the 
Ocular Occluder. 


Our business is products that 
RICHARDS 


solve your problems. 
ES 
Memphis, Tennessee 38116, U.S.A. 


©Richards Manufacturing Co., Inc. 1979 All Fights Reserved 






F3 P m 2 
"For Secure Occlusion 












Ophthalmic 
Diathermy 


for Electrosurgical 
Procedures 






DIATH 
13.56 we MY TR3000 


B 





e Result of 20 Years of Experience 


e High Frequency 13.56 MHz power 
minimizing scleral damage 


e Timer for scieral marking and for better 
contro! of application 


we Burns of uniform intensity 
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MEDICAL INSTRUMENT ‘ 
RESEARCH ASSOCIATES, INC. 


&7 Rumford Avenue, Waltham, Massachusetts 02154 
ielephcne (617) 894-2200 + Telex 94-0533 
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The Rodenstock 





it Lamp. Should You Buy It Because 


Its Easier To Operate And [Acces More Attachments’ 


Any one of the design and engi- 
neering improvements represented 
by the Rodenstock Slit Lamp would 
earn it a place in yourexamining lane. 

Taken together, they place the 
RO2000 from Coburn so far ahead 
of the competition that comparison 
is virtually impossible. 


SO CLEVERLY DESIGNED YOU 
COULD ALMOST OPERATE 

IT WITH ONE HAND TIED 
BEHIND YOUR BACK. 


The Rodenstock designers have 
placed three adjustment rings in the 
lower section of the slit projector, 
so you can change the length, width 
and angle of the slit — . 
image without chang- 
ing the position of 
your hand. 





tee 








Then, at the base of the lamp, all 
within an inch of each other, are: 

(1) the Joy Stick control for focusing 
vd horizontal movement in all di- 
rections; (2) the electro-mechanical 
height adjustment control; (4) the 
cross slide locking lever; and (4) the 
knob controlling the intensity of the 


slit image. TL 
E 
"4 
* 
fà 
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THE RO2000 CAN BE USED IN 
MORE WAYS THAN ANY 
OTHER LAMPIN PRODUCTION. 


In addition to accepting attachments 
for Pachometry, Applanation Tono- 
metry, Gonioscopy and Fundus 
examinations, you can adapt it for: 
(1) instant anterior segment photog- 
raphy; (2) 35 mm photography; (3) 
simultaneous instant and 35 mm 
photography; (4)stereo photography; 
(5) instant or 35 mm photography 
with one or two additional observers; 
(6) three additional observers; and 
(7) video tape or film recording. 

Rodenstock also produces a Slit 
Lamp (Model RO2001) with bu ilt-in 
photographic equipment, multi- 
flash source and flash generator, for 
slit beam photography. 


(9 mgrum. 
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YES, 600.000 LUX. AND 
ALMOST NO HEAT. 


With the RO2000, Rodenstock in- 


troduces the first optical system that 
combines the lighting system with 
the multilensprojection objective. 
The efficiency of this method 
is so great that you can generate 
400,000 lux of cold, color-corrected 
light with a regular |5-watt bulb. 
Or with the accessory Halogen 
package, up to 600,000 lux. 
The small bulb wattage means 
the RO2900 will never overheat. 
And the unique Optical Heat 
Sync Sysczem — which rejects all heat- 


RO2000, Polaroid u ith Flash. 








R 
RO2000, 35 mm with Flash. 
producing wavelengths (above 0.75 
microns)— means you can use he 
Lamp’s extraordinary brilliance with- 
out causing undue discomfort to 
your patients. 


AN OPTICAL SYSTEM THAT 


ELIMINATES EYE STRESS 
AND ACCOMMODATION. 


The RO2000 Slit Lamp's optical sys- 


tem is based on the principle of the 
surgical microscope. So, instead of 
focusing on a point inthe condeasing 
lens, you just look straight ahead. 
This completely eliminates eve 
fatigue by eliminating accommda- 
tion—an important consideration 
for someone who may spend uf to 
4 hours a day at the Slit Lamp. 


THE RODENSTOCK RETINO- 
METER: AN ACCESSORY 
THAT DESERVES AN AD 

OF ITS OWN. 


For the first time, reliable laser mter- 
ferometry can bé used in the exam- 
ining lane as a routine part of yeur 
diagnostic approach. 

The Retinometer measures ne 
retinal and cortical functions of the 


TUUM 
d J k 


eye, independent of the influence of 
the optical media. 

Properly used, it will give you a 
dependable measurement of retinal 
function —even when cloudy media 
makes direct visua! inspection 
impossible. 

In cataract patients, for example, 
you can reliably predict the visual 
improvement that can be expected 
after cataract removal. 

Although the Retinometer is used 
as an attachment to the Rodenstock 
Slit Lamp (as well as other types), it’s 
such an important development by 
itself that you may wish to request 
technical literature immediately. 


The New Rodenstock Retinometer as an 
accessory to the RO2000. 


For complete technical literature on 
the Rodenstock Slit Lamp, call 


Coburn Professional 
Products Diis 


toll free at 800-446-4831. In Vir- 
ginia, call collect (804) 526-1027. 
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Stay informed 
of the advances in 
sports medicine 


AMA Fitness and 
Sports Publications 


Medical health care for athletes can be only as beneficia! 
as it is current. With the more sophisticated perform- 
ances which are evident in all fields of sport, it is vital 
that you remain abreast of recent developments in 


PEZ Ta 


sports medicine. 


The AMA Fitness and Sports Publications will enable you 
to provide the sound health care and supervision necessary 
to keep pace with medical problems unique to sports. 

You will find them to be extremely helpful for treating 

your sports-minded patients, whether they are week-end 
warriors, professionals, or young superstar hopefuls. 
Compiled by medical sports authorities, these references 
will help you to further optimum health care practices in 


the medical sports arena. 


PUBLICATIONS 


t, 


Sports and Physical Fitness: JAMA Questions and 
Answers (OP-274) $1.50 

Readily accessible guide on physical fitness and 
sports medicine. Significant questions concerning 
athletics and exercise programs in relation to spe- 
cific ailments and injuries are fully explored and 
answered. 


. Standard Nomenclature of Athletic Injuries 


(OP-043) $2.00 

From "Abrasion" to "Zygomatic Arch Fracture", 
medical terms commonly used to describe athletic 
injuries and illnesses are precisely defined. Defini- 
tions explain: additional terms, etiology, symptoms, 
signs, complications, laboratory data, x-rays, path- 
ology. 


. Medical Evaluation of the Athlete--A Guide 


(OP-209) $.80 

Pamphlet sets forth medical guidelines intended to 
provide optimal health protection for athletes, in- 
cluding disqualifying physical conditions for sports 
participation. Sample forms furnished. 


. Comments in Sports Medicine 


(OP-062) $5.00 

Concise illustrated review of current sports medi- 
cine issues which depicts sound health and safety 
practiaes as well as unproven or harmful health 
habits. Volume covers such topics as: rehabilitation, 
female athletics, | androgenic-anabolic steroids, 


sports safety, quackery, injuries, communicable 
disease. 





5. The Medical Aspects of Sports: 16 
(OP-452) $2.00 
Compilation of articles by sports medicine authori- 
ties features: athletic diet programs, sports medi- 
cine programs, effects of steroid drugs cn cartilage 
and tendons, sports injury reports, female sports 
medicine. 


6. The Humanistic and Mental Health Aspects of Sports, 
Exercise and Recreation (OP-459) $7.50 
In-depth discussion of controversial issues sur- 
rounding organized sports and recreational physical 
activity programs. Presents: competitive preadoles- 
cent sports emotional pressure, human aggression, 
leisure life patterns, programs for the handicapped, 
exercise for adults. 


7. Fundamentals of Athletic Training, Second Edition 
(OP-366) $3.00 
Basic illustrated reference covers the athletic train- 
ers role in the health supervision of athletes. Con- 
tents include: physical fitness, nutrition, mental 
readiness, drug use and abuse, protective equip- 
ment, first aid. 


TO ORDER: i 
Write Order Department, American Medical Associ- 
ation, 535 N. Dearborn, Chicago, IL. 60610. Rlease 


specify title, OP number, and include payment with 
your order. Thank you. 


FOURTH ANNUAL 
OPHTHALMIC SURGERY SEMINAR 
JAMES V. AQUAVELLA, M.D., DIRECTOR 
DEPARTMENT OF OPHTHALMOLOGY, PARK RIDGE HOSPITAL 
AND ROCHESTER OPHTHALMOLOGICAL SOCIETY 


ROCHESTER ACADEMY OF MEDICINE—ROCHESTER, NEW YORK—AUGUST 10 & 11, 1979 


CLAES H. DOHLMAN, MD. 
BOSTON, MASSACHUSETTS 
WALDERT MEMORIAL LECTURER 


LECTURES—AUGUST 10, 1979 


James V. Aquavella, M.D. Corneal Complications of Cataract Surgery 
Claes H. Dohlman, M.D. Diagnosis & Treatment of Dry Eyes - 
Corneal Problenes of General Interest 
Mark Hammer, M.D. Management of Traumatic Hyphema 
Richard H. Keates, M.D. Computers in Ophthalmology 
Intra-Ocular Lens Update 
Maurice B. Landers, M.D. Indications for Wtrectomy 
Methods of Vitrectomy 
Henry S. Metz, M.D. Pediatric Cataracts 
Gullapalli N. Rao, M.D. Endophthalmitis 
William E. Scott, M.D. Amblyopia 
Surgery for Congenital Esotropia 
Gwen Stearns, M.D. Ultrasonographic Evaluation 
Following Severe Trauma 
Thomas Zimmerman, M.D. Glaucoma Lecture 
WORKSHOPS—AUGUST 11, 1579 
Microsurgery Vitrectomy 
Strabismus Specular Microscapy/Ultrasonography 


REGISTRATION INFORMATION 


August 10 $100.00 U.S. 
a 


August 10 and 11 $250.00 U Resicents $50.00 U.S. (1st day only) 


OPHTHALMIC PERSONNEL PR@GRAM 


A program of lectures and workshops will be available for office personrel, Ophthalmic Technicians and Assistants 
and Ophthalmic nurses. Subjects will include Applied Pharmacology, Visual Acuity Measurement, Modern 
Techniques in Posterior Segment Disease, Care and Maintenance of Ophthalmic Instruments, Ophthalmic 
Photog-aphy, Contac: Lens Fitting, and Office Management. 


For anysfurther information, please contact Miss Katherine Sgabelloni, Coordinator Ophthalmic Services, Park Ridge Héspital, 
1355 Leng Pond Road, Rochester, New York 14626. Phone: (716) 225-7150. extension 4054. 
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*) SHEETS EYE FOUNDATION 

AND TEMPLE UNIVERSITY 
DEPARTMENT OF 
OPHTHALMOLOGY 

PRESENTS 


Extracapsular and Phacoemulsification Workshops 
August 9, 10, 11, 1979 Odessa, Texas 
February 7, 8, 9, 1980 Odessa, Texas 


INTERNATIONALLY KNOWN 
PERMANENT AND VISITING FACULTY 
LIVE SURGERY DEMONSTRATION 


MULTIPLE LAB SESSIONS WITH ANIMAL AND ARTIFICIAL 
EYES, KELMAN PHACOEMULSIFICATION UNIT AND OTHER 
EXTRACAPSULAR INSTRUMENTS. 


Category | CME Credit 
Fee: $1,000.00, Limited Enrollment E 


(Philadelphia Course May 31, June 1, 2, 1979. Fee to be 
announced) 

































For information and registration contact Barbara Burge, 
Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
Phone: Area Code 915 367-7241. 





NEURO OPHTHALMOLOGY 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


SEPTEMBER 17-18, 1979 


NEURO ANATOMY  *  PAPILLEEDMA  * SUPRA-NUCLEAR 
AND NUCLEAR LESIONS 
CEREBRO-VASCULAR INSUFFICIENCY * NYSTAGMUS 
PUPILLARY DISORDERS * VISUAL FIELD DEFECTS 


Lecturer: Herman D. Barest, M.D., Assistant Clinical Profes- 
sor of Ophthalmology, Albert Einstein College of Medicine 
and Director of Neuro-ophthalmology, Montefiore Hospital 
and Medical Center. 


This course will present a practical approach to Neuro- 
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Registration fee: $150.00 
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New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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More potent than pilocarpin 
_@ Longer duration of action 
-. taan pilocarpine (8 hours)* 


_ ‘The Conservative Replacement 

- After Pilocarpine 

.. When pilocarpine no longer main- 
tains IOP, regain conservative con- 
trol with Isopto Carbachol 3%. 
More potent than pilocarpine, it can 
provide conservative control with- 
ott the patient problems associated 
w-th more potent miotics. 


For Conservative Control 

of Diurnal Variation 

Cae drop of Isopto Carbachol 3% 
keeps IOP down for a full 8 hours’. 
Administered at bedtime, Isopto 
Carbachol 3% keeps IOP under con- 
servative control during the early 
morning hours. 


A Conservative Solution 

te Pilocarpine Sensitivity 

*Di_nce, S.M. and Flindall, R.J.: Canad. J. of Oph. 1: 

Ne 4:292-296, Oct. 1966 

Asailable In: %% 1%% 2⁄4% 3% 
15ml 30ml 
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EEG Gitar n ; Copyright (€ Alcon Laboratories Inc. 1978 
DESCRIPTION Asterile ophthaimie solution Each mi contains Active. Carbachol 0.75%. 15%, 2.25%. or 30% Preservative Benzalkonium Chloride 0 005% wehicle 
Hydrcxypropy! Miihyicellulose 1 Q*s Inactive Boric Acid, Sodium Chloride, Sodium Borate. Purified Water 
CONTRAINDICAT NS Miotics are -ontraindicated where constriction is undesirable such as acute iritis, and in those persons showing hypersensitivity to any Commonent o! 
this preparation 
aam WARNINGS. Cartzzchol should be used with caution in the presence of corneal abrasion to avoid excessive penetrationwhich can produce systemic toxicity, and in pases with 
z acute cardiac failwe, bronchial asthma, active peptic ulcer, hyperthyroidism, gastrointestinal spasm, urinary tract obstruction, and Parkinson's disease As with ai! miotics 
retina: Getachmer has been reported when miotics are used in certain susceptible individuals. The causal relati nship has not been established 
PRECAUTIONS Awoid overdosage 
ADVEESE REACT ONS This preparation is capable of producing systemic symptoms of a cholinesterase inhibitor even when the epithelium is intact. Ocular. Transe ciliary 
aec Canjunctival “jection, headache, and ciliary spasm with resultant temporary decrease of visual acuity may occur Systemic: Salivation syncope, cardiac amythmia, 
gastrontestinal cramping, vomiting: asthma, and diarrhea may occur 
DOSAGE AND ADMINISTRATION instill two drops topically in the eye(s) up to four times daily 
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Allergic 








Conjunctivitis 





It’s the one thing she doesn’t want to blossom 
in her greenhouse. You can help stifle allergic 
conjunctivitis with Albalon-A. 


Relieves itching as it whitens eyes 


The widely accepted decongestant in Albalon® 
(naphazoline HCl) plus the antihistamine, antaz- 
oline phosphate, combine in Albalon-A to calm 
the itch that often accompanies allergic conjunc- 
tivitis and at the same time, decongest and 
whiten engorged ocular tissues. 


Soothes irritation with Liquifilm? 


Further, Albalon-A is the only decongestant- 
antihistamine combination in the soothing 
artificial tear vehicle Liquifilm® (polyvinyl alco- 
hol 1.496). Less irritation. More comfort. Many 


more bouquets. 


Try Albalon-A 


Your next patients with blossoming allergic 
conjunctivitis will thank you. 


Albalon-A™ Liquifilm* 
sterile ophthalmic solution 


CONTAINS: 
n azoline HCl 0.05%, antazoline e ent 
0.5%, with Liquifilm (polyvinyl alcohol) 1.4% 


| *INDICATIONS: Based on a review of a 


related combination of drugs by the 
National Academy of Sciences— National 
Research Council and;or other informa- 
tion, FDA has classified the indications | 
as follows: 


"Possibly" effective: For relief of ocular 
irritation and/or congestion or for the 
treatment of allergic, inflammatory, or 
infectious ocular conditions. Final clas- 
sification of the less-than-effective indica- 
tion requires further investigation. 
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CONTRAINDICATIONS: Hypersensitivity to 
one or more of the components of this prepa- 
ration. WARNING: Do not use in presence 
of narrow-angle glaucoma. PRECAUTIONS: 
This preparation should be used only with cau- 
tion in the presence of hypertension, cardiac 
irregularities or hyperglycemia (diabetes). 
ADVERSE REACTIONS: The following adverse 
reactions may occur: pupillary dilation, increase 
in intraocular pressure, systemic effects due to 
absorption (i.e., hypertension, cardiac irregu- 
larities, hyperglycemia). 


Al IERGAN Pharmaceuticals, Inc. 
C» Irvine, California 92712 
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ECONOCHLOR 


- (CHLORAMPHENICOL) 


Enhanced Contact Time: \sopto® vehicle remains in the corneal- 
conjunctival area 3 times as long as aqueous. 


Greater Comfort: The neutral pH of Econochlor minimizes stinging | 
and drug wash out cue to reflex tearing. 


Economy: New 2.5ml Econochlor is the most economical size 
for the pre-op patient. 15ml Econochlor avoids costly and inconvenient refills. 


ALCON LABORATORIES, INC., FORT WORTH, TEXAS 76101 — 


ECONOCHLOR* (Chloramphenicol) Sterile Ophthalmic Solution and Ointment result in overgrowth of non-susceptible organisms, including fungi. It new infections appear, discontinee and take appropriate 
DESCRIPTION: A sterile ophthalmic solution and ointment. Each ml of solution contains: Active: Chloramphenicol 0.5% (5 measures. Except for very superficial infections, this drug should be supplemented-by appropriaie systemic medication. 
mg/ml). Preservative: Thimerosal 0.01%. Vehicle: Hydroxypropy! Methylcellulose. Inactive: Boric Acid, Sodium Borate (to ADVERSE REACTIONS: Blood dyscrasias may be associated with systemic use. One case of bone-marrow hypoplasia following 
adjust pH), Purified Water. Each gram of ointment contains: Active: Chloramphenicol 1.0% (10 mg/g). Inactive: Mineral Oil, — prolonged tepical use has been reported. DOSAGE: Solution: 2 drops hourly to four times daily. Ointment Apply a small 
Anhydrous Liquid Lanolin, White Petrolatum. CONTRAINDICATIONS: Sensitivity to any component. WARNINGS: Prolonged or amount at tedtime as a supplement to the drops. HOW SUPPLIED: Solution in 2.5m! and 15ml Drop-Tainer® dispensers. 
frequent intermittent use should be avoided because of the possibility of hypersensitivity reactions, including bone-marrow Ointment in 3.5 gram ophthalmic tube. 3/79 (c) 1979 ALCON LABORATORIES, INC 

hypoplasia which may lead to aplastic anemia. Ointments retard corneal wound healing. PRECAUTIONS: Prolonged use may 
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New Naphcon-A" helps you with 
the two things that concern you about 
topical antihistamine/decongestants. We 
set out to take the sting out...and double . 
blind tests* verify that Naphcon-A does just 
that. And, then we addressed ourselves to the 
need far decongestant activity. tower concentra- — 
tion of naphazoline reduces potential for rebound 
congestion associated with higher concentration | 
products. We found that we could achieve an optimal 
level of therapeutic effectiveness with a minimum = 
level ef drug concentration. What happens with — - 
Naphcon-A are the things you expect from an antihis- — 
tamine/decongestant: soothing the eye, calming itching — 
and reduction of ocular congestion, relief from the — 
symptoms of allergic conjunctivitis. So. if you are looking A 
for a comfortable, antihistamine/decongestant, you will be 


happy to know about new Naphcon-A. 
*Alcon Double Blind Studies— Protocol No. 72-2-04 
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INDICATIONS: Based on a review of a related combination of drugs by 
the National Academy of Sciences-National Research Council and/or other in- 
formation, FDA has classified the indications as follows: "Possibly" effective: For 
relief of ocular irritatiom and/or congestion or for the treatment of allergic, inflam- 
matory, or infectious acular conditions. Final classification of the less-than-effec- 
tive indication requires further investigations. 





FE Contraindicated in narrow angle glaucoma and hypersensitivity. Use with caution in 
elderly with cardiovascular disease, arrhythmias, hypertension, diabetes, diabetic keto- 
acidosis. Avoid contamination of dropper tip. The following adverse reactions may occur 
pupillary dilation, increase in IOP, systemic effects; i.e. hypertension, cardiac irregular- 
ities and hyperglycemia. 
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Dual Camera Adapter adds a third port 
to Zeiss Beam Splitter. 


Just “dock the Zeiss-Urban Dual Camera Adapter into 
the Beam S Splitter on any Zeiss Operation Microscope 1, 
6, or 7, and you add the capability of doing 35mm photoq- 
raphy ar d either TV or Cine documentation simulta- 


neously with dual observation. 

On OpMi 1 or 6, the second Beam Splitter port remains 
available for another accessory, such as a stereo co- 
observation tube. 

And now you can even put two cameras on OpMi 7 
a dual observation instrument in its basic 
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which is 
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Carl Zeiss, Inc., 444 
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Designad for “hands-off” operation. 


The lightpath to the TV or movie camera is not broken 
when ycu use the 35mm camera, so you don't have to 
interrup your procedure when you want still-photo- 
graphic documentation. And, if you select the motor- 
driven Contax RTS Automatic 35mm Camera with remote . 
contro! "across-the-room'" shutter release and film 
advance, the photographic unit need never be touched 
at all during the operation— eliminating vibration and 
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Write Dr call for details today. 
Nationwide service. 


5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Heuston, Los Angeles, 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, 
Frederick C. Blodi, MD, University of Iowa Hospitals and Clinics, 
Iowa City, IA 52242. Manuscripts are received with the understand- 
ing that they are not under simultaneous consideration by another 
publication. Accepted manuscripts become the permanent prop- 
erty of the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 


In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: *In consideration of the American Medical Asso- 
ciation's taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA." We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 22 
x 28 cm (8% x 11-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.-Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

Abstract.—Provide an àbstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 

References.— List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbreviated 
in Index Medus), (4) volume number, (5) inclusive page numbers, 
and (6) year, in that order. References to books should include (1) 
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author(s), (2) ehapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 
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augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The AncHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, ineluding all 
headings, on a separate sheet of 22 x 28 cm (8% x 11-inch) paper. 
Do nct use larger size paper. If a table must be continued, use a 
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contribute to a more efficient practice: You can now spend 
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MINI-THERM Heating Unit. Let MINI-THERM become 
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"m POSTGRADUATE INSTITUTE OF THE NEN YORK EYE AND EAR INFIRMARY ANNOUNCES THE 
FIFTEENTH ANNUAL REVIEW COURSE 


i “BASIC SUBJECTS IN OPHTHALMOLOGY” 
DECEMBER 3 through 8, 1979 


TEEN 


SUBJECTS 
PHYSIOLOGY PHARMACOLOGY OCULAR MOTILITY 
NEURO OPHTHALMOLOGY MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY OF THE EYE y 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


Course Director: James C. Newton, M.D. 


Ronald Carr, M.D. 

D. Jackson Coleman, M.D. 
Andrew P. Ferry, M.D. 
David S. Friendly, M.D. 
John S. Hermann, M.D. 


Frank B. Hoefle, M.D. 
Thomas Kuhns, M.D. 

Peter J. G. Maris, M.D. 
Robert C. Mickatavage, M.D. 
Richard Ruiz, M.D. 


Whitney G. Sampson, M.D. 
This six-day intensive course is designed as a comprehensive review of the basic subjects in Ophthalmology and should be especially helpful to those 
physicians preparing for the American Board Certification Examinations and those having to fulfill requirements for continuing medical education. This 
course qualifies for 48 credits in Category 1 for the AMA-CME Physicians Recognition Award. 

Tuition: $500.00 (Luncheons and Cocktail Party included) 
For Application and further information, please write 

Jane Stark, Registrar 

Postgraduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 


THE OHIO STATE UNIVERSITY 
CENTER FOR 
CONTINUING MEDICAL EDUCATION 


announces the 


SECOND ANNUAL 
MIDWEST GLAUCOMA MEETING 
October 12 and 13, 1979 


at 


Fawcett Center For Tomorrow 
2400 Olentangy River Road 
Columbus, Ohio 43210 


This program is designed tọ update your knowledge and increase 
your success in the area of glaucoma. In addition to discussions of 
newer modalities of therapy, the skills of gonioscopy, ophthalmos- 
copy, perimetry, and biomicroscopy will be demonstrated. 


Program Chairmen: Frederick M. Kapetansky, M.D. 
Paul A. Weber, M.D. 


Faculty: ^ Carl F. Asseff, M.D. John S. Cohen, M.D. 
Paul R. Lichter, M.D. Charles D. Phelps, M.D. 


Steven M. Podos, M.D. George L. Spaeth, M.D. 


The deadline for registration is September 28, 1979. 
Fee: $100.00 ($50.00—Residents) 


Please contagt: Center for Continuing Medical Education 
A352 Starling-Loving Hall 
320 West Tenth Avenue 
Columbus, Ohio 43210 


GLAUCOMA 
FELLOWSHIP 


The Department of Ophthalmology, 
Washington University School of 
Medicine offers a one-year Fellow- 
ship in Glaucoma. The next opening 
is July 1, 1980. Applicants must 
have completed an ophthalmology 
residency. The Fellowship stresses 
clinical research in glaucoma as well 
as the clinical management of glau- 
coma patients. Opportunities for 
laboratory research are available as 
well. For further information contact 
Bernard Becker, M.D., 660 South 
Euclid Avenue, St. Louis. Missouri 
63110 
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Liquifilnt Forte provides 
long-lasting efficacy for 
mild to severe dry eye. 
Liquifilm’ Fortes more viscous 
formulation of 3% polyvinyl 
alcohol means a longer retention 
time and greater opportunity for 
therapeutic effectiveness. In fact, 
when comparing viscosity to 
drainage rate, it was found that 
“a 3% polyvinyl alcohol solution 
is the optimum because large 
increases in viscosity result in only 
minor decreases in drainage rate 
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beyond this concentration: 
Yet, Liquifilm Forte has 
minimal effect upon visual 
acuity. 

Liquifilnt Fortes new formulation 
lessens the chance of blurriness 


». 1. Patton, Thomas F. and Robinson, Joseph R. Ocular evaluation of 
e polyvinyl alcohol vehicle in rabbits. ] Pharm Sci 64(8):1312-16, 1975. 





associated with other viscous 

solutions. 

Plus, these other proven 

benefits of Liquifilm Forte: 

© Safety— preserved with 
thimerosal, Liquifilm? Forte 
will not disrupt the stability 
of the lipid layer. 

* Comfort— Liquifilm’ Forte is 
tormulated most like human 
tears in surface tension and 
soreadability. 

* Convenience the oval 
squeeze bottle offers easy 
administration. 

Look for the tear that has 

it all. Clearly, it's 


Liquifilm’ Forte. 


Al ERCAN Pharmaceuticals, Inc. 
C D Irmine, CA 92713 
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llth ANNUAL ESTELLE DOHENY EYE 
‘FOUNDATION CONFERENCE 
DISEASES and SURGERY 

of the RETINA and VITREOUS 


Sponsored by 
ESTELLE DOHENY EYE FOUNDATION 





and i. | 
UNIVERSITY OF SOUTHERN CALIFORNIA ESTELLE DOHENY EYE FOUNDATION 
DEPARTMENT OF OPHTHALMOLOGY 
September 12, 13 and 14, 1979 D 


Los Angeles Hilton Hotel—930 Wilshire Boulevard, Los Angeles, 90017 


DIABETIC RETINOPATHY—LASER PHOTOCOAGULATION—RETINAL DETACHMENT SURGERY— MACULAR 
DEGENERATION—RETINAL VASCULAR DISEASE—VITRECTOMY INSTRUMENTATION FOR 
INTRAOCULAR SURGERY—ADVANCES IN VITRECTOMY 


Wednesday: Principles and Techniques of Fluorescein Angiography, Cystoid Macular Edema, Senile Macular 
Degeneration, Treatment of Senile Macular Degeneration, Branch Retinal Vein Occlusion, Central Retinal Vein 
Occlusion, Toxoplasmosis, Diabetic Retinopathy, Treatment of Diabetic Retinopathy. 


| Thursday: Vitrectomy Instrumentation, Preoperative Clinical Examination, Ultrasound, Electrophysiology, Basic 

L Vitrectomy Techniques, Lensectomy, Diabetic Traction Detachment, Principles of Retinal Detachment Surgery, 
Pseudophakic Retinal Detachment, Management of Giant Retinal Tears, Prophylactic Cryoretinopexy, Massive 
Periretinal Proliferation. 


Friday: Vitrectomy Techniques in Cataract Surgery, Retro-Intraocular Lens Membranes, Vitrectomy in Endophthal- 
i mitis, Vitrectomy for Intraocular Foreign Bodies, Double Perforating Injuries, Complications of Vitrectomy, Future 
Advances in Vitreous Surgery. 
Participating Workshops in Fluorescein Angiography, Ultrasound, Electrophysiology, Vitrectomy Instrumentation, 
Perimetry, Laser Photocoagulation, C-P-C, and Pathology. 


| The Estelle Doheny Memorial Lecture . . . .. . . . Arnall A. Patz, M.D. 

| A. Ray and Wendell C. Irvine Memorial Lecture .... Robert Machemer, M.D. 

| GUEST FACULTY DOHENY EYE FOUNDATION—UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 

| Thomas M. Aaberg, M.D. Ronald H. Akashi, M.D. Glen E. Jarus, M.D. Arthur E. Oberman, M.D. 
Alan C. Bird, F.R.C.S. Janet C. Blanks, Ph.D. Otto H. Jungschaffer, M.D. Thomas E. Ogden, M.D., Ph.D. 
Dean Bok, Ph.D. David S. Boyer, M.D. George K. Kambara, M.D. Ralph S. Riffenburgh, M.D. 
Steven T. Charles, M.D. James R. Brinkley, M.D. Sidney H. Mandelbaum, M.D. Stephen J. Ryan, M.D. 

k D. Jackson Coleman, M.D. Bernice Z. Brown, M.D. Bill Mikam Stephen K. Schaller, M.D. 
Robert Y. Foos, M.D. Stanley Carson, M.D. James B. Miller, M.D. H. John Shammas, M.D. 
H. Mackenzie Freeman, M.D. Edward F. Cherney, M.D. Don Minckler, M.D. Ronald E. Smith, M.D. 
Allan E. Kreiger, M.D. ' Kenneth R. Diddie, M.D. George E. Morgan, M.D. Alan A. Snyder, M.D. 
Robert Machemer, M.D. Jerry F. Donin, M.D. Hugh L. Morris, M.D. Nino Sorgente, Ph.D. 
Ronald G. Michels, M.D. Steven E. Feldon, M.D. A. Linn Murphree, M.D. James R. Wilson, M.D. 

E Arnall A. Patz, M.D. B. John Hodgkinson, M.D. ^ Anthony B. Nesburn, M.D. Warren A. Wilson, M.D. 

A i Francis C. Hertzog, Jr. M.D. John F. Nursall, M.D. T. Rodman Wood, M.D. 

| A. Ray Irvine, M.D. Richard R. Ober, M.D. 

Tuition: $250.00 (includes course abstracts, luncheons, mixers) 





Certified for 22 hours credit, Category |, AMA, CMA 

| CONFERENCE CO-DIRECTORS: Kenneth R. Diddie, M.D., Richard R. Ober, M.D., Stephen J. Ryan, M.D. 
| 

| 


For Application: Conference Office 
e Estelle Doheny Eye Foundation 
1355 San Pablo Street 
Los Angeles, CA 90033 
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Take Precise 
Measurements 
in Microsurgery © 








The Terry Keratometer 
. . . the first Quantitative Surgical Keratometer 
With modular modifications to your Zeiss OPMI 6 or OPMI 6S, 
you, the surgeon, will now have the control 


necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 


An innovative approach to the elimination 
of corneal astigmatism. 


For more details and course information, write: 


e nng im P E] CORPORATION 


P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 è (714) 628-3318 
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‘Effective for Epithelial Lesions or 
as an Adjunct in Stromal Lesions | 


Choice of Dosage Forms for 
Patient Convenience 


_' «Lower Cost than ara-A* 


*Based on manufacturer's suggested list prices. Check your local pharmacy for actual patient cost. 


Before prescribiag, see complete pre- 
scribing information in SKGF literature or 
PDR. The following is a brief summary. 


Indication: Herpes Simplex Keratitis 
(Topical use only? 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Precautions: If there is no response ofter 
7 or 8 days, other therapy should be 
considered. Recommended frequency 
and duration of administration should 
not be exceeded (usually not longer 
than 21 days). Not effective in corneal 
inflammations if herpes simplex is not 
present. Boric acid should not be used 
concomitantly. To insure that stability is 
maintained, the solution should not be 
mixed with other medications. Studies 
of mutagenicity and oncogenicity have 
been inconclusive. 


Administer with caution in pregnancy or 
women of chilcbearing potential. In 
animal studies, fetal abnormalities have 
been reported. |i is not known whether 
‘Stoxil’ is secreted in human milk. In 
general, nursing should not be under- 
taken while on drug therapy, since many 
drugs and their metabolites are ex- 
creted in human milk. 


Adverse Reactions: Occasionally, irrita- 
tion, pain, pruritus, inflammation, or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a 
manifestation of the infection), corneal 
clouding, and stippling of the corneal 
epithelium have Deen observed. 


Supplied: 0.1% Ophthalmic Solution (1 
mg./ml.) in 15 ml. bottles with dropper; 
0.5% Ophthalmic Ointment (5 mg./ 
gram) in 4 gram tubes. 


Smith Kline &French Laboratories 
Philadelphia, Pa. e 


SI46tT 


a SmithKline company 
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The 500 Series of 


Silicone 
Scleral Sponge 


for Retinal Detachment Surgery 


A new line of silicone sponge explants 
by Medical Instrument Research 


Associates, Inc. 


e Available in standard 3 mm. 
4 mm, and 5 mm cylinders 
and a 5.5 mm x 7.5 mm oval 


PLUS 


e Two new shapes... 


— Frederick Design, a 4 mm x 
12 mm rectangle for large 
retinal tears or multiple 
breaks 


— Vaiser Design, a 3 mm x 
9 mm smaller oval for 
retinal tears that require 
wider buckling but not the 
increased height found in 
other shapes 


Now, a single source for your complete 
requirements for silicone implants and explants 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 Telephone (617) 894-2200 * Telex 94-0533 
Call me for order placement. . 


send full information. — Have your representative call. 


Name 


Address 


State 








Why not go for 
__ the ori ginal? 


ee — PC’s Tennant intraocular lens is probably ee: 
the most popular, most copied anterior lens design a 
in America. For your next or [EXTRA] E 
capsular extraction, why not rely on E 

PC Tennant lenses and prove for yourself why 


hundreds of doctors in America go for the original. 


Y " 


vie e 


PRECISION-COSMET CO., INC. 
Precision's our first name and first objective 
NEW CORPORATE OFFICES 
11140 Bren Road West, Minnetonka, MN 55343 


In Minnesota, call 612-933-1215 collect 
WATS 1-800-328-3961 


Caution: Intraocular lenses are an investigational device limited by Federal law to investigational use. 
Federal law restricts this device to salas by or on the order of a physician. 2 
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FIFTH ACADEMY PROGRAM 1979 


American Intra-Ocular Implant Society 
SAN FRANCISCO - NOVEMBER 7-10, 1979 





BINKHORST | 
MEDAL | 
RECEPTION | 





PART 1: WED., NOV. 7 BROOKS HALL, CIVIC CENTER 
7:00-10:15 PM ACADEMY 


Cataract Surgery in the U.S. 1968-1976 Daniel J. Nader 
Posterior Chamber Pseudophakia C. William Simcoe 


Intraocular Lens and Cataract Surgery With Previous Filter- 
ing Surgery Cornelius D. Binkhorst 


Pseudophakodenesis K.W. Jacobi 
Interim FDA Report on Intraocular Lens David Worthen 
Discussants: Drews, Galin, Alpar, Binkhorst, Jaffe 
Ridley 30th Anniversary Presentation: Norman S. Jaffe 
Symposium: Intracapsular vs. Extracapsular 

Moderator: Frederick Blodi 


ICCE: Miles A. Galin, Robert C. Drews, Jerrald L. Tennant, 
Walter J. Stark, Malcolm A. McCannel 


ECCE: Cornelius D. Binkhorst, Richard P. Kratz, Norman 
S. Jaffe, John H. Sheets, C. William Simcoe 


Fifth Binkhorst Medal Lecture: The Future of Intraocular 
Lens Implantation Henry Hirschman 


PART Il: FRI., NOV. 9 BROOKS HALL, CIVIC CENTER 
10:00-11:30 AM ACADEMY 


Anterior Chamber Fluorophotometry Manus Kraff 


Mechanism of Inflammation Induced by Intraocular Lens 
(AIOIS Fellow) Edward Fetherolf 


Use of Na-Hyaluronate in IOL Implantation David F. Miller 


Use of Hyaluronic Acid (Healon) in Human Anterior Segment 
Surgery Laurence Pape 


Silicone Lenses for Extended Wear in Aphakia 
Traykovski 


Normal Endothelial Cell Count Range Kenneth J. Hoffer 
Discussants: Galin, Hoffer, Keates, Hiles 


Remember to extend your room reservations 
through Academy Housing. Open to all. No fee. 


Alexander 


PART Ill: FRI., NOV. 9 HYATT ON UNION SQUARE 
2:00-5:00 PM AIOIS NON-ACADEMY 

Legal Aspects of Intraocular Lens Herve Byron 
Wide Field Specular Microscopy Calvin Roberts 
Corneal Endothelial Replacement Jorge Alvarado 


Visual Acuities of Monocular IOL and Non-IOL Aphakic Chil- 
dren David Hiles 


Placement of Anterior Chamber Lenses by Direct Gonios- 
copy Charles D. Kelman 


Secondary Lens Implantation in Traumatized and Aphakic 
Eyes Jan Worst 


Lens Capsule Dimensions  Jerre M. Freeman 
Biometric Results of 5,500 Eyes Kenneth J. Hoffer 


Conservative Approach to Surgical Correction of Postop 
Astigmatism: Technique and Results Thomas Cravy 


Keratoplasty and Intraocular Lens Herbert L. Gould 
New Posterior Chamber Capsular Lens Implant Aziz Y. Anis 


Postoperative Anterior Chamber Depth 
Lawrence D. Castleman 


Binkhorst Medal Reception - Plaza Ballroom West - 5:00 PM 


PART IV: SAT., NOV. 10 HYATT ON UNION SQUARE 

8:30 AM-1:30 PM AIOIS NON-ACADEMY 

Report of Outgoing President: Robert C. Drews 

Symposium: "Intraocular Lens Position " 
Moderator: Henry M. Clayman 


Anterior Chamber: Charles D. Kelman, Robert F. Azar, 
Jerrald M. Tennant 


Prepupillary: Robert C. Drews, Stephen A. Obstbaum, 
Cornelius D. Binkhorst 


Posterior Chamber: William S. Harris, Stephen P. 
Shearing, John C. Pierce 


Pre-operative Ultrasound Measurement of Anterior Chamber 
Diameter Lyle Moses 


Irrigation Aspiration System for Extracapsular Cataract 
Surgery Austin Fink 


Retinal Detachments Behind Posterior Chamber Lenses 
Otto H. Jungschaffer 


Retrospective Study of CME With Posterior Chamber Lenses 
and Intact Posterior Capsule William S. Harris 


New instruments Jerre M. Freeman 
New instruments Aziz Y. Anis 


Extracapsular Cataract Extraction with Cryoprobe 
E. Heersink 


Periphiral Anterior Synechia With lOLs J. James Rowsey 
Free Papers 


Marnix 


RIDLEY 30 YEAR ANNIVERSARY PRESENTATION - WED., NOV. 7, 8:30 PM - BROOKS HALL, CIVIC CENTER 
FIFTH B:NKHORST LECTURE - HENRY HIRSCHMAN - NOV 7, 9:30 PM - BROOKS HALL, CIVIC CENTER 


PARTS Ill & IV APPROVED FOR 8 ADDITIONAL HOURS AMA CATEGORY | v 





THE NEW KOWA RCW 


fundus camera 





@ NEW choice of fields: 45°, 30°, 21? bv using 1.4x 
and 2.0x lenses 

Q NEW pivot capability is standard 

@ NEW optiona! tilt capability provides smoothest 
motion available 

NEW location device can be-used in vertical or 
horizontal position 

@ NEW optional 6” x 7” Mamiya film back 

@ Unsurpassed optical system 

@ Standard 1 frame/second motorized film back 
with data recorder (regular 35mm back and 
small power pack available where fluorescein 
not required) f 

Q Polaroid back (optional) 

@ Built-in Spectrotech interference fluorescein 
filters 

Q Available with NEW counterbalance or 
motorized tables 

3 frame per second high speed RCW now available 
NEW pivot capability with tilt option. A NEW infrared system is also available. Call or 
write for details. 


: | 456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
C € € Philadelphia + New York * Boston + Los Angeles * Chicago * Houston * Atlanta * Cleveland 
Call toll free: 800-523-5820 (in PA call 215-353-4350) - All-products serviced in Broomall, PA 

„With the future in sight 
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. OPHTHALMOLOGY BOARD AND CLINICAL REVIEW COURSE 


Sponsored by 
The Department of Ophthalmology 
The University of Texas 
Health Science Center At Houston 
The Medical School 


Course Directors: Charles A. Garcia, M.D. and Jack T. Holladay, M.D. 


The Ophthalmology Board and Clinical Review Course, an intensive one week course intended to 
prepare practicing ophthalmologists and recent graduates of residency programs for the OKAP and 


American Board of Ophthalmology Examinations, will begin at 7:00 a.m. on Thursday, November 
29th and continue thru Monday, December 3rd, 1979. 


TUITION including lunch: $500.00. 


For more information contact: 


Department of Ophthalmology 


Hermann Eye Center 
Hermann Hospital 
1203 Ross Sterling 


Houston, Texas 77030 
Phone: (713) 797-1777 







OCULOPLASTIC and 
RECONSTRUCTIVE SURGERY 


SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK 
EYE AND EAR INFIRMARY 
OCTOBER 15-18, 1979 















under the direction of 
BYRON C. SMITH, M.D. 


and 
JOHN T. SIMONTON, M.D. 







x k k 





The course will include observation of surgical procedures in the 
operating room, lectures and anatomical dissection. 





AMA-CME Credits, Category 1: 32 






Registration fee: $400.00 (Luncheons included) 






For registration and further information, please write: 













Jane Stark, Registrar 
Post- Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 










SHEETS EYE FOUNDATION 
AND TEMPLE UNIVERSITY 
DEPARTMENT OF 
OPHTHALMOLOGY 
PRESENTS 
Extracapsular and Phacoemulsification Workshops 


August 9, 10, 11, 1979 Odessa, Texas 
February 7, 8, 9, 1980 Odessa, Texas 


INTERNATIONALLY KNOWN 
PERMANENT AND VISITING FACULTY 
LIVE SURGERY DEMONSTRATION 


MULTIPLE LAB SESSIONS WITH ANIMAL AND ARTIFICIAL 
EYES, KELMAN PHACOEMULSIFICATION UNIT AND OTHER 
EXTRACAPSULAR INSTRUMENTS. 


Category | CME Credit 
Fee: $1,000.00, Limited Enrollment 


(Philadelphia Course May 31, June 1, 2, 1979. Fee to be 
announced) 


For information and registration contact Barbara Burge, 
Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
Phone: Area Code 315 367-7241. 
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. MURO 


5% sodium chloride 
sterile ophthalmic ointment and solution 


- 





MURO 128 
^ ; : ‘ (Sodium Chloride 5% Ointment) 
single entity—sodium chloride DESCRIPTION: A sterile ophthalmic ointmert of sodium chloride 5% in a 
-lexibility of dosage base of lanolin, liquid petrolatum and white petrolatum. 
: 1; ; MURO 128 
sterile ophthalmic ointment (Sodium Chloride £% Solution) 
Sterile ophthalmic solution DESCRIPTION: A sterile ophthalmic solution of sodium chloride 5% with 


methyleellulose 0.9%. Also contains methylparaben 0.023% and propylpara- 
ben 0.01% as preservatives, and purified water. 


5% sodium chloride 


Time-tested INDICATIONS: As an aid for reducing edema in conditions of the cornea from 
various causes as bullous keratitis, keratopathy and following cataract sur- j 
gery and Fuchs’ endothelial-epithelial dystrophy. 7 ; 
; CONTRAINDICATED: Hypersensitivity tc anyingredient. 
D 
rolonged retention on cornea ADVERSE REACTION: Slight stinging sensation which is usually transient 
-ess burning and stinging in nature. 


OINTMENT DOSAGE: One or more times a day as directed by physician. 
HOW SUPPLIED: As a sterile ophthalmic aintment in 3.5g tubes. Keep 


Ne tightly closed— store in a cool place. 
Addition of methylcellulose SOLUTION DOSAGE: 1 or 2 drops in affected 2ye(s) three times a day, or as 
Added viscosity directed by the physician. 


HOW SUPPLIED: 15 ml and 30 ml plastic dropper bottles. Keep tightly 
closed—store in a cool place. 
~ ; CAUTION: Federal (U.S.A.) law prohibits dispensing without a prescription. 
Greater reduction of corneal edema WARNING: For topical ophthalmic use only. Do not touch tip of tube or drop- 
3etter patient compliance per tip to any surface since this may contaminate ointment or solution. , 


* Luxenberg, M.N., and Greek, K.: Reduction of Corneal 
Edema with tepical hypertonic agents, Am. J. Ophth. 71:847, 1971. 








MUR 
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WILLS EYE HOSPITAL RETINA SERVICE 


announces a course on 





co-sponsored by Thomas Jefferson University 


This course will emphasize the practical aspects of neuro-ophthalmology. 
It is designed for clinicians in both ophthalmology and neurology. 





GUEST SPEAKERS 


ALAN BIRD, M.D. JOEL S. GLASER, M.D. 
Professor of Clinical Professor of Ophthalmology 













Ophthalmology and Neurosurgery 
Moorfields Eye Hospital Bascom Palmer Eye Institute 
London, England University of Miami 






School of Medicine 
Miami, Florida 


WILLS EYE FACULTY 
















William Annesley, M.D. L. K. Sarin, M.D. 
William Benson, M.D. Peter J. Savino, M.D. 
Jay Federman, M.D. Norman J. Schatz, M.D. 
Richard Goldberg, M.D. Jerry A. Shields, M.D. 
Richard Lanning, M.D. John Siegfried, Ph.D. 
Alfred Lucier, M.D. William Tasman, M.D. 
Larry Magargal, M.D. and Others 
TOPICS 






Indications for the use of new Diagnostic Modalities 

How to Distinguish Between Neurologic and Retinal Disease 
Congenital Abnormalities of Retina and Optic Nerve 

How to Distinguish Papilledema from Pseudopapilledema and Papillitis 
Trauma to the Optic Nerve and Visual Pathway 
Optic Neuropathies 

Work-up and Management of Amaurosis Fugax and 
Retinal Artery Occlusions 


CNS Syndromes Associated with Retinitis Pigmentosa 
Phakomatoses 














DATE: Work-up and Management of Headache 
September 
14 and 15, 1979 
PLACE: 
FEE: $250 Hilton Hotel 
$100 for Residents 34th and Spruce Streets 
(with letter from Department Chairman) Philadelphia, Pa. 19131 


AN A.M.A. 16-HOUR ACCREDITED COURSE FOR CONTINUING MEDICAL EDUCATION IN CATEGORY 1 


Ms. Ginny Suhoskey (215 - 972-6275) Name 

Retina Service 

Wills Eye Hospital Address — ~~ 
1601 Spring Garden Street City i 





Philadelphia, Pa. 19130 


— Problem Solving Products 
— from Richards: 


The 

- Ophthalmic 
Bayonet 

Knife 


Made of tough stainless steel 





Richards Ophthalmic Bayonet Knife provides the surgeon another valuable 
tool for use in retinal and vitreous procedures. It is useful in conjunction 
with incisions of scleral tissue for drainage of the subretinal fluid. ..and may 
be used for making the incisions for insertion of a fiber optic light source 


(in addition to other applications). Ask your Richards representative about 
! the Ophthalmic Bayonet Knife. 


Our business is products that 
HICHARDS 


solve your problems. 
| SES: | 
Memphis, Tennessee 38116, U.S.A. 


GRichards Manutacturing Co., Inc. 1979 





All Rights Reserved 


WE IC TARTS © 


and we’re 
making them 
...one lens at a time. 


Introducing the Intermedics Posterior Chamber lens... 


Lathe cut and polished from Perspex(CQ)* the Posterior Chamber lens is a handsome 
addition to our line of fine quality intraocular lenses. We have given special 
attention to forming our loops to achieve dimensional consistency. As 

requested, small beaded tips and 0.5mm centering holes are 

provided to facilitate ease of implantation. 


The result? A lens that combines the benefits of lathe- 
cutting with desirable handling characteristics and 
the good looks of professional craftmanship. 
In short, it is a lens that is good enough be 
an Intermedics lens. 
*Trademark Imperial Chemical Industries, Ltd. 


Model 019 C Posterior Chamber Lens 
(Clear Polypropylene Loops) 
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lntermedics ® 
Intraocular Inc. 


©Intermedics Intraocular, Inc. 1979 
P.O. Box 617, Freeport, Texas 77541 


WATS: 1/800/231-2330 
in Texas: 1/713/233-8611 


CAUTION: Investigational Device. 
Limited by United States law to investigational use. 
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{Anterior or Posterior Segment Surgery 


OPEN SKY LIMBAL VISC-X 
Your choice Your choice 1 Port System 
of tip sizes of tip sizes 1.65 or 2.3 mm 


It’s your choice 


with the 
VISC-X 


* Automatic or Manual 
Suction/Reflux 

* Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 


Your Choice... 


* Oscillating, forwarc, reverse cutting modes - variable to 1,080 
cuts per minute. 


* Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 


è Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 
enough fcr-intraocular video display, tapes and films. 


e Hand held quartz infusion or quartz floating contact lenses. 

* Wide choice of probes, cannulas, infusion ports and plugs. 

* 1, 2, cr 3 port systems for uni or bimanual techniques 

e Hooked or straight needles and pics, with or without infusion, 
for all procedures. 

* Automatic suction/reflux achieves instantaneous pressure 
equilibrium within *he eye. Manual suction if desired. 


The VISC-X is lightweight and modular - assembles in seconds 
without tools. Rechargeable battery operation for patient safety. 
Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
vitreous. 


clinitex ..... 


183 Newbury Street Danvers, MA 01923/USA 





MINI VISC-X MICRO VISC-X OPEN 5KY 
2 Fort System 3 Port System Your choice 
1.65 mm 1mm * of tip sizes 






The VISC-X is a revolutionary new concept in systemsfor anterior- 
posterior segment surgery. It permits the surgeon to employ a 
wide vaziety of techniques through singular or multiple incisions. 
Using the modular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded to permit additional techniques and procedures. 





Flash Autolak 


Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 
individually in its own storage box, or as a system in the special 
see through tray. 


a [C] Fwould like a demonstration with my staff attending. 


[ ] Flease have representative contact me. 


z [ ] Please send more information. 
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a ~ (TIMOLOL MALEATE | MSD) » 
: OPHTHALMIC SOLUTION 








the only agent you'll need 
_ for most patients with chronic 
: open-angle glaucoma. 
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TIMOPTIC alone: 
greater efficacy and safety 


e Significanty more effective than pilocarpine or 
epinephrine in reducing IOP* 

e Adverse effects commonly caused by pilocarpine 
and epinephrine (as reported in the literature) 
rarely enccuntered with TIMOPTIC. 


TIMOPTIC (Tmolol Maleate, MSD) alone 
controlled "6% of patients (485 of 638) 

Based on clinical studies of 638 patients maintained 
on therapy from 14 :o 477 days: 


e approximazly 76% (485 of 638) of patients 
Satisfactorily managed on TIMOPTIC alone 
(IOP less than 22 mm Hg). 


e approximasly 93% (593 of 638) of patients 
satisfactorily managed with TIMOPTIC alone or 
administered concomitantly with other 
antiglaucoma agents. 


TIMOPTIC alone: 
highly efective long-term therapy 


TIMOPTIC crone maintained control of IOP 
with no evicence of tolerance observed in 
102 patients for over 2 years 
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Treatment Period (Months) Normal Range 


In a tong-term maintenance study, the mean IOP was reduced from 
an umtreated level of 27.5 mm Hg to 18.9 mm Hg after three months 
of treatment. The mean IOP remained below this level at all 
subsequent inte-vals up 10 28 months. 
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TIMOPTIC alone: 

greater patient comfort 

and convenience 

TIMOPTIC alone offers: 

e little or no change in pupil size 

e little or no blurring of vision 

e little or no effect on tear production ' 
e little or no hyperemia 

e no dimming of vision 

e no night blindness 


e simple "one-drop'' b.i.d. dosage may encourage 
long-term compliance 


There are significantly fewer and less severe side 
effects than with pilocarpine or epinephrine.* 


TIMOPTIC 
compatible with other agents: 


Helpful in the management of a broader range 
of patients. 


e For the patient who needs reduction of IOP greater 
than that provided by one drop 0.5% TIMOPTIC 
twice a day, concomitant therapy with pilocarpine 
and other miotics, and/or epinephrine, and/or 
systemically administered carbonic anhydrase 
inhibitors, such as acetazolamide, can be 
used with TIMOPTIC. 


e In some patients who respond inadequately to 
maximum available drug therapy, the addition of 
TIMOPTIC may result in satisfactory management 
of intraocular pressure, thus possibly postponing 
the need for surgery. : 


TIMOPTIC is contraindicated in patients who are 

hypersensitive to any component cf this product. 

Occasionally, mild ocular irritation has been reported. 
Sufficient clinical data have not been obtained 

to show safety or efficacy in narrow-angle or 

angle-closure glaucoma. TIMOPTIC is not 

recommended for use in children at this time. 


“Based on controlled multiclinic studies, evaluating over 1000 patients. 


MSD For a brief summary of 


SHAR Prescribing Information, 
HME please see following page. copyright © 1979 by Merck & Co.. Inc. 
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(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic 
blocking agent 
in ophthalmic solution 


a significant advance in the treatment of: 

e chronic open-angle glaucoma 

ocular hypertension 

aphakic glaucoma 

some patients with secondary glaucoma 


some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.2596 TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 


1. On the first day: continue with the agent(s) already 
being used and add one drop 0.2596 TIMOPTIC in 
each eye b.i.d. 


2. On the second day: discontinue the previously 
used agent(s) and continue with TIMOPTIC in each 
eye b.i.d. 1 


If clinical response is not adequate: 
Dosage may be increased (from the 0.2596 solution) 
by changing to one drop 0.596 TIMOPTIC 
twice a day in each eye. If the intraocular pressure is 
maintained at satisfactory levels, the dosage 
schedules may be changed to one drop once a day 
in each eye. Dosages above one drop of 0.596 
TIMOPTIC twice a day generally have not been 
shown to produce further reduction of IOP 
Because of diurnal variations in intraocular 
pressure, satisfactory response to the once-a-day 
dose i$ best determined by measuring the 
intraocular pressure at different times during the day. 
In patients with a history of severe cardiac 
disease, pulse rates should be checked. 





CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 
greater than first-degree block; cardiogenic shock; 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the 
intraocular pressure or on the known systemic effects 
of beta blockade. 

Sufficient clinical data have not been obtained tc 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 
Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 
ADVERSE REACTIONS: Occasionally, signs and 
symptoms of mild ocular irritation have been 
reported. Slight reduction of the resting heart rate 
(mean reduction 2.9 beats/minute, standard 
deviation 10.2) has been observed in some patients. 
Local hypersensitivity reactions have occurred rarely. 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 
HOW SUPPLIED: 

TIMOPTIC Ophthalmic Solution, 0.2596 

TIMOPTIC Ophthalmic Solution, 0.596 
Both are available in 5-ml plastic OCUMETER* 
Ophthalmic Dispenser with a controlled drop tip. 
J8TMOS (DC7046004) 


M c D For more detailed information, 
consult your MSD Representative or 


ERCK see full Prescribing Information. 
x Merck Sharp & Dohme, Division of 
OHME merck & Co., Inc., West Point, Pa. 19486. 





iViore than an objective retractor... 
an uncommonly valuable diagnostic tool. 


Topcon RM-100 
nfrared Refractometer 


Today's practitioners find that trained on value. Of all the bene- 
the Topcon RM-100 affords fits which the RM-100 affords, 
them much more than accurate affordability is paramount... 
objective findings of power and it can be yours for a modest 
axis. Its magnified visual test fraction of the cost of fully auto- 
pattern provides a distinct ad- mated refractometers. Contact 
vantage over fully automated your Topcon distributor for a 
systems: rather than a demonstration. 
simple readout of re- = Why not today? 
sults, the opportunity to = SPEC 
analyze and interpret 
your findings every step 
of the way. It makes the 
RM-100 an integral link 
inthe Ciagnostic chain, 
as well as a means 
to confirm subjective 
refract ve data. 

Of course, Topcon 
engineers always 
keep a sharp eye 


! 
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A New World of Precision Optics 
Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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Intraocular Lens 
Implantation 


Course 


All Lens Styles 
Intracapsular and Extracapsular 


Special Course Addition 


Extracapsular Technique 
First day $200 Attendance optional 


Standard Course covering all lens styles 
Second and third days $600 


Combined Special and Standard Courses 
Three days $750 


October 4-5-6 December 6-7-8 


Check one 


The oldest continuous 
implantation course 
in the United States 


TOPICS 
Observation Live Surgery 


Video Observation 
of All Techniques 


Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 
Practice Session — 

Animal and Cadaver Eyes 


Retinal and Corneal Care with 
Intraocular Lenses 


Manual 


FACULTY 

John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 

C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
James F. Kleckner, M.D. 
Jeremy E. Levenson, M.D. 
Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 

Clifford Terry, M.D. 

Murry K. Weber, M.D. 


GUEST LECTURERS 


John J. Alpar, M.D. 

Aziz Y. Anis, M.D. 

Robert Azar, M.D. 

Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A. Galin, M.D. 

Henry Hirschman, M.D. 
Malcolm A. McCannel, M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe, M.D. 


Fee: First day: $200 Second and third days: $600 Three days: $750 


1979 Residents: Half Fee Lunch and amenities included 


|_| October 4-5-6 
|_| December 6-7-8 


Name  . 3 
Address_ 


Be a tr Pt a À 


Cancellation: $50 non-refundable service charge 


Approved for 9 units each day continuing medical education 


credit CMA and AMA, Category 1 


Phone 


State. £m 


Make check payable to Santa Monica Hospital Medical Center 


and mail to Jeanne Harris 


Charlie Ruggles Ophthalmology Department. 


santa Monica Hospital Medical Center 
1225 Fifteenth Street, Santa Monica, California 90404 = (213) 451-1511, Ext. 2148 
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ba. pactinvestigavonal Device Limited by 


Model 101 


They exert over 100 tons of pressure 
during the molding processto guarantee 
exacting optical tolerances 


These mechanical technicians utilize 
the latest advancements im computer 
technology to “think” through their 
processes. 


These machines are thoroughly reliable. 


They manufacture precision optical 
lenses around tne clock to tolerances 
found difficult at the hand tabor level. 


Injection molding -the answer to the 
need for consistent quality in intraocular 
lenses. Carried further by IDLAB 
technology. 


IOLAB Intraccular Lenses are distributed 
by Physicians Dispensing Corporation. 
For more information, please call: 

Toll Free: 800 854-1761 

Toll Free in California: 

800 472-7770/800 472-7815 

Telephone: 714 594-2625 


Our 
Technicians 
Carry 


a Lot of 
Weight 


CORPORATION 
The Precision Optics People. 


Physicians Dispensing Corporation is an 
A _— = A ft) ~ Om 









AN ADVANCED MULTIDISCIPLINARY SEMINAR 
ON FACIAL AESTHETIC SURGERY IS BEING GIVEN 
AT THE BALBOA BAY CLUB, 
NEWPORT BEACH, CALIFORNIA 
SEPTEMBER 12-15, 1979 


The FACULTY will consist of: 
@ Richard L. Goode, M.D., Stanford, California 
e Pierre Guibor, M.D., New York 
e Sheldon Kabaker, M.D., Oakland, California 
e Clyde Litton, M.D., Washington, D.C. 
€ Robert A. McClintock, Jr., DDS, Westchester, California 
e Mark F. Rafaty, M.D., Palo Alto, California 
€ Samuel Stegman, M.D., San Francisco, California 
€ M. Eugene Tardy, M.D., Chicago, Ill. 
@ H. George Brennan, M.D., Newport Beach, California 
This course will be an intense, in depth approach to the concept of total facial aesthetic improvement including: 
e Structural Surgery € Rejuvenative Surgery € Ancillary Procedures € Cosmetics and Hairstyle 


This course is co-sponsored by The American Academy of Facial Plastic and Reconstructive Surgery and The 
Foundation for Facial Plastic Surgery and is approved for continuing medical education credits. 


Tuition: $300.00 Practicing Physicians $150.00 Residents 
(Spouses may register at no additional fee for cosmetic and hairstyle courses.) 


Accommodations available on first come basis at the Balboa Bay Club. 


For further information and brochures, please contact H. George Brennan, M.D., 1441 Avocado Avenue, Newport 
Beach, California 92660 




































THE AMERICAN SOCIETY OF 


OPHTHALMIC PLASTIC AND RECONSTRUCTIVE SURGERY — .,...., : à 
1 12 13 14 15 K: 4 
8 19 20 21 22 
5 26 27 28 29 


10th ANNUAL SCIENTIFIC SESSION 





Immediately following the Academy Meeting 
12:00-5 pm Friday, 9th Nov. 1979 
8 am-12 Saturday, 10th Nov. 1979 
san Francisco Hilton Towers Hotel 


HIGHLIGHTING 
The Management of Eyelid Burns and Scars 
A Symposium on How to 
Avoid Pitfalls during Commonly Performed Procedures 


FEATURING 
David G. Bowers MD, Richard C. Webster MD, 
Richard R. Tenzel MD, Robert B. Wilkins MD, 
Robert R. Waller MD, and John L. Wobig MD. 



















$75 Practicing Physicians For information contact 
$40 Resident Physicians with Arthur J. Schaefer MD 
l'etter from Department Secretary A.S.0.P.R.S.° 





4766 Main Street 
Buffalo, NY 14226 





8 Hours Category | Credit 
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12.5mm 13.5mm 44.5mm 





Here's why so many professionals are prescribing 


Bausch & Lomb 14.5mm lenses. 
FASTER FITTING: Fit nearly every patient with only six lens series using the First Fit System. It's 


fast, easy and effective. 


BETTER COVERAGE: Larger diameter provides greater corneal coverage and improved 


acuity for more patients. 


GREATER COMFORT .07mm center thickness Ultra-Thin series 


permit better oxygen transmission. 


EASIER LENS REPLACEMENT: Unique spincast process 


gives dependable results, lens after lens. 


If you haven't tried the 14.5mm lenses yet, call your Bausch 
& Lomb representative today and find out how the 14.5mm 


lenses can help your practice. 


BAUSCH & LOMB and SOFLENS are trademarks of Bausch & Lomb Incorporated. 





VISION CORRECTION USE 


INDICATIONS: SOFLENS* (polymacon) Contact Lenses are indicated for vision correction use in persons 
with non-diseased eyes and in aphakia. CONTRAINDICATIONS: SOFLENS* (polymacon) Contact Lenses are 
contraindicated in the presence of any active untreated infection or abnormality of the anterior segment of 
the eye with the exception of ametropia and aphakia. WARNINGS: Abrasions and Infections — f a lens 
becomes less comfortablethan it was when first placed on the wearer's cornea, the lens should be removed 
immediately and the wearer's eye and the lens examined for the possible presence of a foreign body If any 
eye abrasion, ulceration, irritation or infection is present, or any abnormal eye condition is observed 
concurrent with lens wear, the lens should be removed immediately and a physician consulted. Infectious 
corneal ulcers have been reported, usually associated with failure to follow the recommended procedures 
for care of the lenses. Aphakic Patients—Aphakic patients should not be fitted with SOFLENS* 
(polymacon) Contact Lenses during the postoperative period until, in the opinion of the surgeon, the eye 
has healed completely. Lens Sanitation and Handling — Persons who require only vision correction and 
who would not. or could not, adhere to the recommended daily sanitary care of SOFLENS* (polymacon) 
Contact Lenses or who are unableto place and remove the lenses should not be provided with them. Failure 
to follow handling and sanitation instructions could lead to serious eye infections which might result in 
corneal ulcers. Malfunction and rusting of the metal interior of the BAUSCH & LOMB™ Disinfecting Unit | 
(ASEPTOR®) as well as discoloration and cracking of the lens case has been reported after varying periods 
of use. If such occurs, appropriate replacement is indicated to avoid interference with the disinfection 
procedure. Keep the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) clean and dry at all times 
Medicants and Eye Drops—When the lenses are used by persons requiring only vision correction no 
ophthalmic solutions or medicants, including conventional (hard) contact lens solutions and eye drops. 
except BAUSCH & LOMB™ Lens Lubsicant should be used by SOFLENS® (polymacon) Contact Lens wearers 
prior to placement, or whilethe lens is in place on the eye. Also, no solutions, including conventional (hard) 
contact lens solutions other than daily cleaner, lens lubricant, saline, and the solution made from the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS* (polymacon) Contact 
Lens when the lens is off the eye. Wearing Restrictions — SOFLENS* (polymacon) Contact Lenses when 
used only for vision correction should be removed before sleeping or swimming and in the presence of 
noxious and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses. PRECAUTIONS: Storage — SOFLENS* (polymacon) 
Contact Lenses must be stored ONLY in saline solution. If left exposed to air, the lenses will dehydrate, 
become brittle, and break readily. If a lens dehydrates, it should be resoaked in saline solution until it 
returns to its soft. pliable state which may take as long as forty minutes. Fresh saline solution must be 
used DAILY for cleaning, storing, and disinfection of lenses. The carrying case must be emptied and 
refilled with fresh saline solution just before disinfecting the lenses. If using BAUSCH & LOMB™ Salt 
Tablets to make saline solution. the solution MUST BE PREPARED FRESH DAILY. As this saline is not 
aseptic, it should not be used te clean a lens that is to be replaced immediately on the eye, nor should 
this solution ever be placed in the eye. If the patient wishes to remove a lens, clean it, or wet it and 
replace it on the eye. the solution in the carrying case should be used, as it will have been disinfected 
or Preserved Saline Solution may be used. Hygiene —Hands must be washed, rinsed thoroughly, and 
dried with a lint-free towel before handling the lenses. Cosmetics, lotions, soaps, and creams must 
not come € contact with the lenses since eye irritation may result. If hair spray is used while the 
lenses are being worn, the eyes must be kept closed until the hair spray has settled. Handling—A 
SOFLENS* (polymacon) Contact Lens may be damaged by nicking or tearing if care is not exercised 
during placement on or removal from the eye, replacing or removing it from the carrying case or in the 


BRIEF SUMMARY (FOR FULL PRESCRIBING INFORMATION SEE PACKAGE CIRCULAR). 


BAUSCH «LOMB 
SOFLENS” 


(polymacon) 
Contact Lenses 





cleaning process. Lenses must be placed very carefully in the carsying case to avoid damaging the 
edges of the lenses. Disinfecting — Fresh saline solution must be used DAILY for cleaning, storirg and 
disinfection of lenses. If using BAUSCH & LOMB™ Salt Tablets to make saline solution, the solution 
MUST BE PREPARED FRESH DAILY. After removal from the eye, the SOFLENS* (polymacon) Centact 
Lens must be rubbed gently with Daily Cleaner then rinsed with saline solution to remove mucus and 
film fromithe lens surface. The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) must be emptied 
and refilled with fresh saline solution just before disinfecting the lenses. In order to remove protein 
deposits which may form on the lenses, wearers should use the SOFLENS™ Enzymatic Contact Lens 
CleaningTablets according to the directions for use which accompany the tablets. To help remove tear 
residues and mucus as well as other deposits that tend to accumulate on the lens surface, patients 
should use Daily Cleaner according to the directions for use which accompany the preduct 
Disinfect:ng with a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) or Il (ASEPTRON™) is necessary 
to kill microorganisms. If a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) or Il (ASEPTRON™) is not 
available the lenses may be disinfected by boiling them in their carrying case in a pan of water for ten 
minutes. When this boiling method of disinfection is used, the lenses can be damaged if the boiling 
water is allowed to completely evaporate. The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) 
must always be 2 full of fresh saline solution before disinfecting and must always be tightly closed 
to prevert leakage of the saline from the case and subsequent dehydration of the lenses 
Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses will 
become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline so'ution 
and wait at least one hour before replacing the lenses. Earlier replacement may cause the lenses to 
absorb residual fluorescein. ADVERSE REACTIONS: Serious corneal damage may result from wearing 
a SOFLENS” (polymacon) Contact Lens which has been soaked in a conventional contact lens 
solution. Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of the 
lens will lieve the irritation. A lens adheres very rarely to an eye as a result of sleeping with the lens 
on, or wearing a hypotonic lens. If a lens adheres for any reason, apply fresh saline and wait until the 
lens moves freely before removing it. Clinical studies indicate that corneal edema, as manifested by 
symptoms such as rainbows, halos around lights, or foggy vision, may occur in less than 5% of 
SOFLENS* (polymacon) Contact Lens wearers. If these symptoms occur, the lenses should be removed 
and professional consultation obtained. Excessive tearing, unusual eye secretions, and photophobia 
are not narmal. If these symptoms occur, the patient should be examined to determine their cause A 
faint blue haze. believed to be located in Descemet's membrane, has been reported in the Spokane 
Washington area. As yet. the cause is unknown and the phenomenon has not been found elsewhere 
The wearers report no subjective symptoms and there is no detectable effect on their visual ecuity 
There have been approximately 29 cases, and in 10 of these patients the blue haze has cleared or is in 
various stages of regression. Neovascularization of the cornea has been observed in some aphakic 
patients fitted with the SOFLENS ~ (polymacon) Contact Lens. which may require discontinuation of 
the lens Medical consultation should be obtained in such an instance 
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ANNOUNCES 
A COURSE ON 
CORNEAL DISEASES AND SURGERY 


NOVEMBER 30, and DECEMBER 1, 1979 
AT the “new” FAIRMONT HOTEL, PHILADELPHIA, PENNSYLVANIA 


GUEST SPEAKERS: 
Dan Jones, M. D. 
Richard Keates, M. D. 
George Waring, M. D. 


CORNEA SERVICE WILLS EYE 
Peter Laibson, M. D., Director 
Juan Arentsen, M.D. 

Dion Ehrlich, M.D. 

Michael Naidoff, M. D. 


Registratien Fee: $175.00/includes luncheon and banquet (Residents and Fellows $75.00). Checks should be made 
payable tə Corneal Conference and mailed to Cornea Service, Walls Eye Hospital, 1601 Spring Garden Street, 


Philadelphia, Pa. 19130 


For registration and further information please contact: 


Nadine Alexandroff, Cornea Service, 
Wills Eye Hospital (215) 972-6273 


PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 


This permament hair remover features the only patented self- 
correcting meedie in existence. Battery operated instrument 
sterilizes, itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cesmetiz purposes only). 


Thousands ef units sold for such varied professional application 
as removal ef inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 

D Invoice a'ter 30 days 

O Check erclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-112 

1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 


$22.95 


STREET 


C/S 


BASIC COURSE AND WCRKSHOP 
IN 


CONTACT LENS FITTING 
SEPTEMBER 28-29, 1979 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 


NEW YORK EYE AND EAR INFIRMARY 
"HOW TO FIT A PATIENT STEP BY STEP" 


Taking Measurement Designing Lenses 
Ordering Lenses Checking out the Lens 
Insertion and Removal Evaluation of Problems 
Assessing the well-fitted Lens Follow-up Care 


LECTURERS 


Phyllis Lamonica 
Solomon Liebowitz, M.D. 
Fred Newman, M.D. 
Robert Preston, M.D. 
Robert 1. Riechers, M.D. 
David Schafer, M.D. 
Laurie Wasserberg 
Michael J. Yellen, OLD. 


This caurse is designed for ophthalmologists desiring to start a 
fitting program; and ophthalmic technicians sponsored by 
ophthalmologists. 


Jorge N. Buxton, M.D. 
Herbert Gould, M.D. 
G. Peter Halberg, M.D. 
Frank B. Hoefle, M.D. 
Ronaid Jacobs, M.D. 
Stephen E. Kelly, M.D. 
James J. Koverman 


Registration fee: $150.00 
Limited enrollment 

AMA-CME Credits, Category 1: 8 
For registration, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 












Worth Four Dot Near Test No. 250 


Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for 
greater accuracy at near. Operates on 2 "D" 
batteries (not incl.). Equipped with hanging hook. 


Allen Lorgnette Pinhole Occluder 
Trotter Modified No. 200 


Held by patient — leaves your hands free! For any 
age. Even children catch on quickly. Very difficult 
for patient to "cheat" when using. Attached 
multiple pinhole flips down easily. Made of high 
impact, black linen phenolic. Virtually indestructible. 








Make testing 
easier and more 
serm m ever... 


DA LA UR 
Ophthalmic 
Testing Aids. 














1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 
felt screen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
system permits 18" vertical adjustment with 
fingertip pressure. Stays put wherever you let go. 


e 5,10, 15 and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 





Opticokinetic Drum 

No. 300 

Professional quality, lightweight, ball bearing drum 
which spins effortlessly at a flick of the thumb. 
Quarter-inch recess keeps drum body neat and 
clean in normal office use. Comfort-grip handle of 
enameled hard wood with hang-up hook. 


No. 301, Pediatric Model 
same as No. 300, except features lively, full-color, 











cartoon animal characters to hold the youngster's black thread. 
attention. e Generous supply of printed recording charts 
No. 303 included. 





e 1-1 /2 and 2 meter screens available on 
special order. 


same as Style 300, except for smaller size, which 
fits in medical bag. 






For full details and complete line catalog, write or phone: 


«i i) DA: -LAUR INCORPORATED 


Dept. A., 140 Crescent Road e Needham Heights, Mass. 02194 (617) 444-3690 
Designed by Ophthalmologists for Ophthalmologists ® 
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FML (ftuorometholone) 01% takes the heat 


off postoperative inflammation. 


inflammation following surgery can be 
signt-threatening. FML” (fluorometholone) 
he ps prevent potential complications by 
reducing inflammation —promptly and 
effectively. A clinical study of almost 
406 surgical procedures showed that flu- 
orcmetholone significantly reduced the 
incidence of corneal graft rejection and 
post-cataract extraction complications: 

And what’s more, FML has a high margin 
of safety. In the same study, there were no 
cases of pressure increases that necessi- 





tated the discontinuation of steroid therapy.’ 
Another post-cataract extraction study 
reported higher pressures with dexameth- 
asone than with FML? 

Patient comfort is another reason to choose 
FML. The Liquifilm® vehicle soothes and 
lubricates ocular tissues and doesn’t inter- 
fere with epithelial regeneration. 


FML (fluorometholone) 
works well under pressure. 





IND CATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment ef the globe. 
COPTRAINDICATIONS — Acute superficial herpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other 
virabdiseases ef the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the constituents of this medication. WARNINGS — 
Stereid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slitJamp microscopy 
is mendatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior sub- 
capsalar cataract formation, or may aid in the establishment of secondary ocular infections from fungi or viruses liberated from ocular tissue. 
In tEpse diseases causing thinning of the cornea or sclera, perforation has been knewn to occur with use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity enhanced by presence of steroid medication. Safety and effectiveness have not been 
demenstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has not 
beer established. PRECAUTIONS — As fungal infections of the cornea are particularly prone to develop coincidentally with long-term local 
steræd applications, fungus invasion must be suspected in any persistent corneal ulceration where a steroid has been used er is in use. Intra- 
oculer pressure should be checked frequently. ADVERSE REACTIONS — Glaucoma with optic nerve damage, visual acuity or field defects, 
posterior subcapsular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation ef the globe. 


REFERENCES: 


i. Castroviejo, Ramon. The control of postoperative inflammation with fluorometholone. Klin Mbl Augenheilk 166:518-520, 1975. 
2. M&run, Edgard. Evaluation of a new topical steroid. Fluorometholone, in the postoperative course of the cataract operation. Ann Ophthalmol 


7::39-142, 1975. 


AJIÉRGAN Pharmaceuticals, Inc., Irvine, California 92713, UeS. A. 


40506 
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1980 
INTERNATIONAL CATARACT 
SURGERY SYMPOSIUM 
February 18-19-20, 1980 








LaPosada Resort Hotel Scottsdale, Arizona 
FACULTY 
Eric J. Arnott D. Peter Choyce Charles D. Kelman Edward L. Shaw 
England England United States United States 









Ronald W. Barnet Kenneth J. Hoffer Donald L. Praeger Harold Stein 
United States United States United States Canada 









For information please write: Arizona Foundation for Ophthalmic 
Research and Education 
421 North 18th Street, Suite 105 
Phoenix, Arizona 85006 
Phone: (602) 257-1077 








10TH ANNUAL COURSE OF THE 
EDWARD S. HARKNESS EYE INSTITUTE 
College of Physicians and Surgeons, Columbia University 
September 27 & 28, 1979 


THE MANAGEMENT OF APHAKIA 


14 hours of credit in Category 1 of the A.M.A.’s Physician's Recognition Award 


The course will provide a balanced over-view for the proper use of spectacles, hard and soft contact lenses, extended 
wear contact lenses and intra-ocular lenses. Experts in these areas will present their experience with each of the 
modalities, including a discussion of advantages and limitations. The complications of aphakia will be covered, 


including the management of aphakic glaucoma, cystoid macular edema, bullous keratopathy and aphakic retinal 
_ detachment. The Course will also deal with the handling of aphakia in the infant, covering the treatment of 
unilateral and bilateral infantile cataract. 


Registration fee $200; ESHEI Alumni $100; residents $100 (with letter from the Director of the Department 
certifying status) 


For further information and application forms, please write to: 


Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
630 West 168th Street 
New York, New York 10032 
(Telephone: 212-694-3682) 






\ 











wiHighPlus — — 
AGUAFLCX 


tetrafilcon A 
Hydrophilic Contact Lens 


New Standard of Performance. Crisp, sharp vision, often as 
good as with hard contact lenses or spectacles, can be 
achieved. The Aquaflex High Plus Lens provides excellent 
centration and fast, efficient fitting. 


Outstanding Visual Acuity. |n a recent study using an Aquaflex 
trial lens and over-refraction, 51% of the patients achieved 
20/20 vision or better, and 76% achieved 20/25 or better.' 


Rapid, Predictable Fitting. Precise lens centration aids in 
efficient fitting of Aquaflex High Plus Lenses. With the 
Aquaflex "Vault" fitting system, reliable over-refraction and 
excellent lens reproducibility, fast and predictable fitting is 
assured. You can fit from a five lens diagnostic set. Available 
powers range from *10.00 D to *20.00 D, in 0.25 D steps. 


Fewer Problems. Clinical data indicates that over 8 out of 10 
patients fitted with Aquaflex High Plus Lenses will experience 
no adverse effects.’ Also, lens damage by patients will be 





minimal because Aquaflex lenses are very durable and easy to ^ 


handle. Both thermal and chemical disinfection methods 
can be used. 


For more information or to orcer, write or call toll-free: 
800-828-4580 (in New York State, 800-462-4332). 


AQUAFLEX Contact Lens Products 


Rochester, New York 14623 


AQUAFLEX is a registered trademark of UCO Optics, Inc. 
See secompany ng nage for full prescribing information. 
1. Data on file: UCO Optics, Inc., Rochester, N.Y. 14623 


VÀ ÀÀÓÁ we 


UCO Optics, Inc., 3000 Winton Road South | AME C 
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(tetrafilcon A) 


Hydrophilic Contact Lens 


.. DESCRIPTION 


AQUAFLEX* (tetrafilcon A) Hydrophilic Contact Lens is a hemispherical shell 
which covers the cornea and may cover a portion of the adjacent sclera. The lens 
material, tetrafilcon A, is a hydrophilic random terpolymer of 2-hydroxyethyl 
methacrylate, N-vinyl-2-pyrrolidone and methylmethacrylate. The polymer is a 
three-dimensional network of terpolymer chains joined by divinylbenzene cross- 
links. It consists of 57.5% tetrafilcon A and 42.5% water by weight when fully 
hydrated in normal saline solution. 


ACTIONS 


In its hydrated state the AQUAFLEX* Hydrophilic Contact Lens is soft and pliable. 
When dry, the lens becomes hard and brittle. These states are completely revers- 
ible and a lens which has been permitted to dry out will recover all of its hydrated 
properties when placed in normal saline for a period of two hours. When placed on 
the human cornea the hydrated lens acts as a refracting medium to compensate 


. spherical ametropias. The material has a refractive index of 1.43 and the lens has 


a visible light transmittance greater than 97%. 


INDICATIONS 
AQUAFLEX® Hydrophilic Contact Lenses are indicated for the correction of vision 
in persons with non-diseased eyes who have spherical ametropias, corneal astig- 


. matism of 2.50 diopters or less and/or refractive astigmatism of 2.00 diopters 


or less. 


_ CONTRAINDICATIONS 


AQUAFLEX® Hydrophilic Contact Lenses are contraindicated in the presence of 
any of the following conditions: (1) Acute and subacute inflammation of the anterior 
segment of the eye. (2) Any eye disease which affects the cornea or conjunctiva. 
(3) Insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic 
disease which may affect the eye or be exaggerated by wearing contact lenses. 


WARNINGS 


__ Medications and Eye Drops: AQUAFLEX* Lenses must be stored in an appro- 


priate solution when off the eyes, the type of solution being dependent on the sys- 
tem used for disinfection. When the lenses are disinfected with the thermal 


- disinfection system, they may be stored only in BOILNSOAK® Sterile Preserved 


Saline Solution. When lenses are disinfected with the chemical disinfection sys- 
tem, they may be stored only in FLEXSOL* Disinfection and Storage Solution. 

No ophthalmic solutions or medications, including hard contact lens solutions, 
except ADAPETTES* Sterile Lubricating Solution, can be used by AQUAFLEX* 
Lens wearers prior to or while the lenses are in place on the eyes. Also, no 
solutions, including hard contact lens solutions, other than BOILnSOAK* Solution, 
FLEXSOL® Solution, PREFLEX* Cleaning Solution, NORMOL* Rinsing Solution, or 
ADAPETTES* Lubricating Solution may be used on AQUAFLEX* Lenses when they 
are off the eyes. 

Since liquids and vapors may be absorbed by AQUAFLEX* Lenses, they should 
not be placed in the mouth for wetting, nor wiped with a cloth or tissue. 
Abrasions and Infections: If a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately and 
the wearer's eye and the lens examined for the possible presence of a foreign 
body. If any eye abrasion, ulceration, irritation or infection is present, or any abnor- 


 . mal eye condition is observed concurrently with lens wear, the lens should be 
. removed immediately and a physician consulted. 


Aphakic Patients: Aphakic patients should not be fitted with AQUAFLEX” (tetra- 
filcon A) Hydrophilic Contact Lenses during the postoperative period until, in the 
opinion of the surgeon, the eye has healed completely. 

Wearing Restrictions: AQUAFLEX* (tetrafilcon A) Hydrophilic Contact Lenses 


. Should not be worn while swimming, sleeping, or in the presence of irritating 


fumes or vapors. 

Visual Blurring: If visual blurring occurs, the lens must be removed until the con- 
dition subsides. 

Lens Care Regimen: Patients must adhere to the recommended daily care 
procedures for AQUAFLEX® Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular infections. 


. PRECAUTIONS 


Storage: AQUAFLEX* Lenses may be stored only in the appropriate storage solu- 
tion: BOILNSOAK® Solution or FLEXSOL* Solution depending on disinfecting 
methods used. If left exposed to air, thé lenses will dehydrate, become brittle and 
break readily. If a lens dehydrates, it should be soaked in either BOILnSOAK® 
Solution or FLEXSOL® Solution until it returns to a soft, supple state. 

Cleaning and Disinfecting: AQUAFLEX* Lenses must be both cleaned and 
disinfected daily. Separate procedures and products are needed to clean and to 
disinfect. Two methods of disinfection, thermal or chemical, have been shown to be 
equally effective. The choice of disinfection system should be made in consultation 


. with your eye care practitioner. 


Cleaning: Daily cleaning is necessary to remove mucus and other deposits which 
may have accumulated on the lens surface. Each time the lenses are removed 
from the wearer's eyes, both surfaces of the lenses must be cleaned using several 
drops of PREFLEX* Cleaning Solution. Lenses must be cleaned before they are 
disinfected, as deposits on the lenses tend to harden and become more difficult 
to remove after the lenses are disinfected. 

Disinfecting: AQUAFLEX* Lenses may be disinfected with either a heat c or chem- 
ical regimen. One method or the other must be selected, but not both. The user 
must not alternate between methods. 

Thermal Disinfection Method: AQUAFLEX® Lenses may be effectively disinfected 
after cleaning with PREFLEX® Cleaning Solution with use of the AQUASEPT® 
Patient Unit or the AQUASEPT® II Disinfecting Unit and BOILnNSOAK® Solution. 
Fresh BOILnSOAK* Solution must be used for daily storage of lenses or each 
time the lens is stored. The AQUASEPT® Patient Unit requires distilled water. The 
AQUAFLEX® Lens Storage Container or the AQUAFLEX® Lens Carrying Case must 
be emptied and filled with fresh BOILnSOAK? Solution just prior to cha 
the lenses. 


Chemical Jisinfection: Disinfection Msn PRERE ahna Solution, FLEXSOL® ; 
Solution and NORMOL* Rinsing Solution has also been shown to be an effective 
disinfection system for daily care of AQUAFLEX* Lenses. AQUAFLEX* Lenses 
must be cleaned and rinsed daily (or after wearing) with PREFLEX* Cleaning 
Solution and NORMOL® Rinsing Solution. The AQUAFLEX* Lens Stofage 
Container must be emptied and refilled with fresh FLEXSOL* Solution each time 
the lens is stored. Fresh FLEXSOL* Solution must be used daily for storage and 
disinfection. WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION AND 
STORAGE SYSTEMS. FLEXSOL* SOLUTION SHOULD NOT BE USED WITH HEAT. 
Hygiene: Before handling the lenses, hands must be washed, rinsed thoroughly 
and dried with a lint-free towel. Cosmetics, lotions, soaps, oils and hand creams 
must not come in contact with the lenses since eye irritation may result. If hair 
spray is used while the lenses are being worn, the eyes must be kept closed until 
the spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, flush 
the eyes with normal saline solution and wait at least one hour before replacing the 
lenses. Too early replacement may allow the lenses to absorb residual fluorescein. 


ADVERSE REACTIONS 

Serious corneal damage may result from wearing lenses which may have soaked 
in hard contact lens solutions. Eye irritation may occur within a short time after 
putting on a hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of a patient sleeping with 
the lens on, or as a result of wearing a hypotonic lens. If a lens adheres for any 
reason, the patient may be instructed to apply a few drops of BOILnSOAK* 
Solution (if using a thermal disinfection regimen) or ADAPETTES* Lubricating 
Solution (if using a chemical disinfection regimen), and wait until the lens moves 
freely before removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms such 
as rainbows or halos around light or visual blurring may occur if lenses are worn 
continuously for too long a time. Removal of the lenses and a rest period of at 
least one hour generally relieve these symptoms. If symptoms do not subside 
promptly, professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are nct normal; if 
these symptoms occur, the patient should be examined to determine their cause. 





DOSAGE AND ADMINISTRATION 

Fitting: Conventional methods of fitting contact lenses do not apply to 
AQUAFLEX® (tetrafilcon A) Hydrophilic Contact Lenses. For a detailed description 
of the fitting technique, refer to the Professional Fitting Guide for AQUAFLEX* 
Hydrophilic Contact Lenses, copies of which are available from: UCO Optics, Inc., 
Rochester, New York 14623. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore, the importance of adhering to the following initial daily 
wearing schedule should be stressed to the patient. 


Wear Time Rest Period Wear Time 
Day (Hours) (Hours) (Hours) 
1 4 2 4 
2 4 2 4 
3 5 2 5 
4 6 2 5 
5 7 2 5 
6 7 1 6 
7 8 1 7 
8 8 1 8 
9 9 1 8 
10-14 10 1 balance of 
15 all waking hours waking hours* 


*lenses should never be worn 24 hours a day 


Lens Care and Handling: Care must be taken on the initial visit to assure that the 
patient is supplied with an appropriate AQUAFLEX* Patient Care Kit and fully 
understands all care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health and compliance 
with instructions. 


How Supplied: Each lens is supplied sterile in a glass vial containing normal 
saline solution. The glass vial is marked with the vault number, dioptric power, 
and manufacturing identification number. 


The AQUAFLEX® Patient Care Kit is required for lens cleaning, disinfection and 
storing of the lenses. The Kit may consist of either of the following: 


Thermal Disinfection Regimen: AQUAFLEX* Patient Care Kit: AQUASEPT* Patient 
Unit or AQUASEPT* II Disinfecting Unit; AQUAFLEX* Lens Storage Container or 
AQUAFLEX* Lens Carrying Case; PREFLEX* Cleaning Solution; BOILnSOAK* 
Solution; ADAPETTES* Lubricating Solution; AQUAFLEX* Patient Instruction Book. 


Chemical Disinfection Regimen: AQUAFLEX® Patient Care Kit: AQUAFLEX* Lens 
Storage Container, PREFLEX* Cleaning Solution; NORMOL* Rinsing Solution; 
FLEXSOL® Disinfection and Storage Solution; ADAPETTES* Lubricating Solution; 
AQUAFLEX® Patient Instruction Book. 


AQUAFLEX and AQUASEPT are registered trademarks of UCO Optics, Inc. 
PREFLEX, NORMOL, FLEXSOL, ADAPETTES and BOILnSOAK are registered 
trademarks of Burton, Parsons and Company, Inc. 


CAUTION: Federal law prohibits dispensing without prescription. 


UCO Optics, Inc. Aquaflex Division : 


Rochester, New York 14623 
March 1979 X0303 
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Measurements, 
not estimates 
of IOL power 








The DBR-30C brings extreme precision to intraocular 
lens power determinations. Accuracy to within a quarter of a 
diopter has been proven in clinical use for over 4 years. And 
maximum performance is maintained even in cases of dense, 
mature Cataracts 

Axial length measurements are digitally displayed 
along with the A-scan trace, and the probe mounting design 
minimizes globe distortion and patient discomfort. The result: 
rapid, simple examinations conducted in minutes, easy docu- 
mentation, anc maximum performance. The Digital Biometric, 
Ruler Mode! DBR-300 is as easy to operate as an applanation 
tonometer. Full A-mode diagnostic capabilities also permit 
detection and diagnosis of ocular and orbital pathology. 

The instrument's modular construction allows rapid 
service and economical upgrading to add future develop- 
ments. The clinically proven Ocuscan-400 real-time, A and B- 
mode, contact scanner can be added through modification of 
one module, at considerable savings. 

Accurate. Reliable. Clinically proven. The DBR-300 
gives you the data needed to minimize dioptric errors: Sono- 
metrics also provides the most advanced system for IOL cal- 
culations: the Binkhorst module for easy use in the Texas 
Instruments TI-58/59 printing calculators. 

And the DBR-300 is fully backed by the technical serv- 
ices and assistance o: Sonometrics, the first and most 
advanced company in ophthalmic ultrasound. Call toll-free 
(B00)'223-0412 or mai! the coupon at right for additional 
details. 





LEE «v 
= ` ree 
d + 4? TT O 
TER, Br. 4 ^ } 
E * u 
.. 
- a“ A 
Sy Hehe Spee 
vag POEM - 
R : ` - 
- aa * 
BA Vu pne 
x, » 
— ~~ l 
! . 
" 
r$ r 
» I4 
= 
d e 


DBR-300/Sonometrics Systems, Inc. 
16 West 61st Street, New York, New York 10023 


Name . 
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UM ATROPINE | iere MN & 
(Epinephrine Bitartrate) 


OPTISED 
Sas Decongestant, Astringent 
(Carbachol) mollient Solution) 
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(00 Phone Ho PREBULOSES 
—— FLUORESEPTIC® 


(Prednisolone Acetate) 


x (Fluoroscein Sodium) -15® 
|... HOMATROCEL® e M io 


: (Homatropine Hydrobromide) SULFAPRED® 


á IRIGATE ™ Prednisolone Acetate, Sodium 
E (Sterile Eye Wash) ulfacetamide, Phenylephrine HCI) 
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Professional 
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Heyer-Schulte intraocular lenses' are 
precision designed and are lathe-cut 
and polished from Perspex CQ. 
Deliberate and precise fabrication 
methods, and the research capabilities 
of American Hospital Supply 
Corporation, have resulted in lenses of 
high quality and workmanship that are 
immediately recognized by the 
implanting surgeon. 

Heyer-Schulte has developed a pro- 
prietary process that results in a// edges 
being fully radiused and finely polished. 


Heyer-Schulte 
Medical Optics Center 


Innovations 
for Ophthaimalogy 





The Kelman Anterior Chamber Lens 
is used following intracapsular and 
extracapsular cataract extraction. The 
lens, which has three point fixation, can 
be inserted through a small 5mm. 
incision, making it a better choice for 
secondary implantation. Due to its 
unique design, the Kelman lens is very 
flexible and is lighter than other anterior 
chamber lenses. Tenderness-on-touch 


has been reported to be greatly reduced. 


Model IF-10 Iris Suture, 


UNRETOUCHED PHOTOGRAPHS 


As in the AC-10 anterior chamber 
lens, the "vault" of the optic isa 
consistent 0.5mm. and lenses are 
available in haptic diameters from 
11.5mm to 13.5mm in .5mm steps. 
Lenses from 15.0 D to 22.C D are 
available in .5 D increments. 

Heyer-Schulte is currently 
sponsoring instructional courses on 
implantation of Kelman anterior 
chamber lenses. Please ask us for 
complete details. 


Heyer-Schulte Medical Optics Center -The Innovative Ophthalmology Company 


Model IF-20 "ERE 
Transiridectomy Clip 
(Platinum) 








Subsidiary of American (NP —- you 
Hospital Supply Corporation — Modelic-10 | : = 


1402 East Alton Avenue Iridocapsular, 2 Loop 

Irvine, California 92714 <= 
1-800-235-5785 
1-800-322-6971 (California) 


Model IF-25 
Transiridectomy Clip 
(Polypropylene) 


J Y 


4 \ 
- 


*Sauflon lenses are investigational devices and are 
not commercially available. 


Model IF-30 Iris Clip, 
4 Loop (Binkhorst) 


‘Intraocular lenses are investigational devices, 
limited by U.S. law to investigational use. 


INTRAOCULAR LENSES e ENDOTHELIAL MICROSCOPES e SAUFLON SOFT CONTACT LENSES 





Heyer-Schulte Medical Optics Center —for innovative ophthalmology products 





Today's Challenge 
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Rabbit Endothelium. Scanning 
electron-micregraph (SEM 550x) 


Rabbit Endothelium after dynamic 
touch with uncoated PMMA (550x) 


Even with the most careful surgical 
techniques it is not always possible in 


difficult cases to avoid IOL-cornea touch. 


Heyer-Schulte has spent over two 
years carefully assessing methods to 
modify surfaces of intraocular lenses 
to reduce endothelial damage. This 
research continues to be a major activity 
and commitment at Heyer-Schulte. 

Although surface modified lenses are 
not yet available for distribution, 


Rabbit Endothelium after static 
touch with uncoated PMMA (550x) 


Rabbit Endothelium after dynamic touch with PMMA 
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dramatic advances have been made. In 
vitro testing has shown that intraocular 
lenses with dissolvable, water soluble 
polymer coatings reduce endothelial 
damage during both static and dynamic 


touch between endothelium and PMMA. 


Heyer-Schulte is a concerned 
company, dedicated to ophthalmology. 
Various means of modifying surfaces of 
intraocular lenses will continue to be 


investigated — for your patient's benefit. 


Heyer-Schulte 

Medical Optics Center 
Subsidiary of American 
Hospital Supply Corporation 
1402 East Alton Avenue 
Irvine, California 92714 
1-800-235-5735 
1-800-322-6971 (California) 


coated with a Heyer-Schulte water soluble polymer 





(550x) 


Protecting the Endothelium... 





Human corneal 
encothelium (130x) as 
viewed with Heyer-Schulte 
non-contact endothelial 
microscope (slit lamp 
attachment). 








Eve drops, 
not teardrops 





 Phospholine 
lodide 


(ECHOTHIOPHATE IODIDE 





FOR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


The emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition isthe same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
0125% instilled da ly in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...ifthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 

If corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
stead of bifocals. 

If surgery is necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 
deviation. 


J BRIEF SUMMARY 5 
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(For full prescribing information, see package circular ) 
PHOSPHOLINE IODIDE* 5 
(ECHOTBIOPHATE IODIDE FOR GPHTHALMIC SOLUTION) T 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- “43 
itor for topical use. a 
Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacuteor chronic angle-closure elaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significantaccommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due tothe possibility — — 
of increasing angle block. UM 

3. Hypersensitivity to the active or inactive ingredients. ? a 
Warnings: 1. Use in Pregnancy: Safeuse of anticholinesterase " 
medications during pregnancy has not been established, nor M 
has the absence of adverse effects on the fetus or on the respira- ‘a 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients B, 
receiving anticholinesterase medication because of possible E 
respiratory-or cardiovascular collapse. i V 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- Old 
tions for myasthenia gravis, because of possible adverse additive — - 
effects 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2 Wheresthere is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense andipersistent miosis and E. 
ciliary muscle contraction that may oczur. i 

3. While systemic effects are infrequent, proper use of the drug — 
requires digital compression of the nasolacrimal ducts for a "d 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands E 
should be washed immediately following instillatioh. c 

4. Temporary discontinuance of medication is necessary if T 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities — — 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 3 
manufacturing or formulating such preducts, etc.) should be 3 
warned of the additive systemic effectspossible from absorption 
of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides. the wearing of respiratory 
masks, and frequent washing and clothing changes may be 
advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution. if at all, in patients with marked-vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 4 
nounced bradycardia and hypotension. recent myocardial a 
infarction, epilepsy, parkinsonism, and other disorders that may ^d 
respond adversely to vagotonic effects T 

7. Anticholinesterase drugs should beemployed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema 

8. PHOSPHOLINE IODIDE (echothiaphate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detachment. e 
Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported — 
in a few cases during the use of PHOSPHOLINE IODIDE in adult - 
patients without a previous history of this. disorder. 4 

2. Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatmentis continued, may 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug iS 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE nave been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany 
clinical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- - 
ing a sympathamimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally; 
PROTOPAM* CHLORIDE (pralidoxime c^loride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 1.5 mg package 
for dispensing 0.0396 solution; 3.0 mg package for 0.06% 
solution; 6.25 mg package for 0.12596 solution; 12.5 mg 
package for 0.2596 solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated to 
adjust pH during manufacturing), chorobutanol (chloral deriva- 
tive), mannitol, boric acid and exsiccated sodium phosphate. 
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| THE PALACE HOTEL PUERTO RICO 
$ UNIVERSITY OF PUERTO RICO—MERCY HOSPITAL 


APHAKIA 


REHABILITATION OF THE CATARACT PATIENT 
APHAKIC GLASSES—EXTENDED WEAR CONTACT LENSES 
INTRAOCULAR LENSES 
The symposium will be organized to bring together acknowledged authorities in the three disciplines of aphakia 
rehabilitation. Controversial topics will be explored together with recognized techniques to determine the safe 
method for treating the cataract patient. 
MODERATORS: 
Intraocular lens; Marvin L. Kwitko, John H. Sheets, Ronald Barnet 
Extended wear contact lenses: Herbert Gould, Harold A. Stein, Jack Hartstein 
Aphakic glasses: Manuel Miranda, Oliver Dabazies 
Extracapsular Surgery: Leeds E. Katzen, Charles D. Kelman, Robert F. Azar 
Additional faculty will be announced. 
Free papers related to the three topics are invited. | | 
This course is approved for Credit hours towards Category 1 of the AMA Physicians - 
Recognition Award. 
Registration Fee $175.00 
For information write Stuart Haman 
333 St. Paul's Place 
Baltimore, Maryland 21202 
Interested parties are advised to make travel arrangements immediately to Puerto Rico at 
the hotel of their choice because of travel difficulties at that time of year either on their own 
or through 
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Travel Whirl Inc. 
1301 York Rd., 
Lutherville, Maryland 21208 


FLUORESCEIN ANGIOGRAPHY 
AND 


ARGON LASER 
SEPTEMBER 13-14, 1979 


SPONSORED BY 
THE POST Ee. INSTITUTE A full-time Director of Pathology 


NEW YORK EYE AND EAR INFIRMARY position is available at Wills Eye 
- FACULTY Hospital. An excellent opportunity 


LOUIS V. ANGIOLETTI, JR., M.D. JAMES C. NEWTON, M.D. to be part of one of the largest 
arenis E ee M.D. acm none, M.D. clinically active eye institutions in 
, M.D. IS R. PREVITE, M.A. 

SEYMOUR FRADIN, M.D. MORTON L. ROSENTHAL, M.D. the U.S.A. Large residency and 

CLYDE R. LOCKE, M.D. JOSEPH B. WALSH, M.D. 
ROBERT C. MICKATAVAGE, M.D. GERALD WILSON fellowship i Mo i a Well. as 
THOMAS 0. MULDOON, M.D. BARRY WRIGHT, M.D. research activities. New Eye Hos- 


TE . pital will open in February 1980. 


OPHTHALMIC PATHOLOGIST 


The historical development, technique and interpretation of Affiliated with Thomas Jefferson 
fluorescein angiography of the retina, with special emphasis on University. Academic setting. Sala- 


the differential diagnosis of macular- lesions, retinal vascular d roni Mublé fntasestad 

diseases and intraocular tumors. The basic physics and biophysics PANE Fale nenaante, HLETEStE 

of the argon laser and its application to various ocular diseases in applicants should send their cur- 

the treatment of maculopathies and diabetic retinopathy. Demon- riculum vitae to Thomas D. Duane, 

stration of fluorescein angiography and argon laser photocoagu- M.D., Wills Eye Hospital, 1601 

lation technique. l 
AMA-CME Credits, Category 1: 16 Spring Garden Street, Philadel- 

Tuition: $200.00 phia, Pennsylvania 19130. 


For registration and additional information, please write: 


Jane Stark, Registrar 

Post-Graduate Institute Tele 

New York Eye and Ear Infirmary Wills Eye Hospital is an Equal 
310 East Fourteenth Street Opportunity Employer. 
New York, New York 10003 
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Now Keeier provides relief from the aches and 
pains of surgery, with two new products that 
allow the doctor to operate in comfort: 


The Machemer/Chan Wristrest 

Here's comfort and support for the surgeon. 

Manufactured by  Diversatronics Inc., this 

height-adjustable Wristrest provides complete : 
stability durng an operation. The autoclavable esi pe ormance 

support bar iowers to yield room to position and 

anesthetize the patient. And the Machemer/ in 3 


Chan Wristrest is permanently mounted to the 
operating table for optimum stability. 


& 

The Machemer Hydraulic Operating Stool Sil ortin role 

A unique foot-bar triggers the Machemer Oper- pp eee 
ating Stool’s hydraulic lift, enabling the doctor 
to adjust the height effortlessly (from 22” to 
33"). lock it in the desired position... and use 
it as an additional foot support. The seat is cov- 
ered in conductive fabric. And the substantial 
weight of the stool rests securely on five sturdy 
casters, insuring a “motionless” operation. 


Two brand new ways to relax in the OR . . . avail- 
able exciusively from Keeler. Call or write for 
details. 
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With the future in sight 





456 Parkway, Lawrence Park Industria! District, Broomall, PA 19008 : 
C Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Cleveland | 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 7 








Call or write for a demonstration of our new 


Peyman Wristrest adaptation and the Schulze armrest. 
1439. 
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Aibaion-A 


(naphazoline HCI 0.05%, 





antaron phosphate 0.5%) 


Controls 






Allergic 


Conjunctivitis” 








It’s the one thing she doesn’t want to blossom 
in her greenhouse. You can help stifle allergic 
conjunctivitis with Albalon-A. 


Relieves itching as it whitens eyes 


The widely accepted decongestant in Albalon® 
(naphazoline HCl) plus the antihistamine, antaz- 
oline phosphate, combine in Albalon-A to calm 
the itch that often accompanies allergic conjunc- 
tivitis and at the same time, decongest and 
whiten engorged ocular tissues. 


Soothes irritation with Liquifilm® 


Further, Albalon-A is the only decongestant- 
antihistamine combination in the soothing 
artificial tear vehicle Liquifilm® (polyvinyl alco- 
hol 1.4%). Less irritation. More comfort. Many 


more bouquets. 


Try Albalon-A 


Your next patients with blossoming allergic 
conjunctivitis will thank you. 





Albalon-A™ Liquifilm* 
sterile ophthalmic solution 


CONTAINS: 
naphazoline HCI 0.05%, antazoline phosphate 
0.5%, with Liquifilm (polyvinyl alcohol) 1.4%. 





| “INDICATIONS: Based on a review of a 
| related combination of drugs by the 
| National Academy of Sciences— National 
Research Council and/or other informa- 
tion, FDA has classified the indications 
as follows: 


“Possibly” effective: For relief of ocular 
irritation and/or congestion or for the 
treatment of allergic, inflammatory, or 
infectious ocular conditions. Final clas- 
sification of the less-than-effective indica- 
tion requires further investigation. 
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CONTRAINDICATIONS: Hypersensitivity to 
one or more of the components of this prepa- 
ration. WARNING: Do not use in presence 
of narrow-angle glaucoma. PRECAUTIONS: 
This preparation should be used only with cau- 
tion in the presence of hypertension, cardiac 
irregularities or hyperglycemia (diabetes). 
ADVERSE REACTIONS: The following adverse 
reactions may occur: pupillary dilation, increase 
in intraocular pressure, systemic effects due to 
absorption (i.e., hypertension, cardiac irregu- 
larities, hyperglycemia). 
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Specia! Report 


Recertification in Ophthalmology 


David Paton, MD; Melvin L. Rubin, MD; David Shoch, MD; Bruce E. Spivey, MD; 
Theodore Steinberg, MD; Bradley R. Straatsma, MD; Joseph C. Yarbrough, Jr, MD 


Recertification in ophthalmology is 

a complex and controversial topic, 
and it has been the subject of thought- 
ful and open consideration for several 
years. This report reviews recertifica- 
tion background, presents results of 
the Ophthalmology Performance 
Evaluated Education for Recertifica- 
tion (PEER) program recertification 
survey of September 1978, and de- 
scribes the open hearing on recertifi- 
cation in October 1978. In addition, it 
notes establishment of the widely 
representative Ophthalmology Recer- 
tification Advisory Committee and 
outlines plans for future delibera- 
tions. 


RECERTIFICATION 
BACKGROUND 


During the past decade, physician 
competence (ie, demonstrated qualifi- 
cations) has been the subject of exten- 
sive discussion within the medical 
profession, the government, and the 
general public. Im the context of this 
broad consideration, the American 
Board of Medical Specialties, as the 
coordinating organization for the 22 
American medical specialty boards, 
recommended in 1973 that voluntary 
periedic recertification of medical 
specialists become an integral part of 
all national medical specialty certifi- 
catien programs 
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In 1975, the Ameriean Board of 
Ophthalmology established a Recer- 
tification Committee and agreed to 
develop a voluntary recertification 
program. For the recertification pro- 
gram, the board established, in 
essence, the following guidelines: 

1. Present policies of the American 
Board of Ophthalmology regarding 
certification of diplomates would be 
unchanged and there would be no 
expiration date on the board certifi- 
cate. 

2. Recertification by the American 
Board of Ophthalmology would be 
voluntary. 

3. Recertification would be offered 
in a manner that would permit more 
than one opportunity, and possibly 
more than one mechanism, for a diplo- 
mate to achieve recertification. 

4. Recertification policies and pro- 
cedures would be introdaced with 
ample and thoughtful planning, full 
discussion within the American Board 
of Ophthalmology, consultation with 
representative ophthalmolegy organi- 
zations, review with practicing diplo- 
mates of the board, and broad dia- 
logue within the profession of oph- 
thalmology. 

In accordance with these guidelines, 
a recertification statement and a 
recertification questionnaire were 
mailed in March 1976 to 8,109 diplo- 
mates who were listed im the 1975 
Directory of the American Board of 
Ophthalmology. Subsequently, 481 
questionnaires were returned because 
diplomates were deceased or could not 
be contacted at the stated address; 
4,804 questionnaires were returned 
with responses. 

The cooperation of 4,804 or 59% of 
nonretired diplomates was regarded 
by experts in information processing 
as a reliable expression of opinion. To 


share this information, a summary 
report was published in leading oph- 
thalmology journals and a summary 
report was sent to each diplomate. The 
report noted that a strong majority 
(74%) of the responding diplomates 
recommended that the American 
Board of Ophthalmology, in consulta- 


tion with diplomates and in coopera- . Be 


tion with the American Academy of 
Ophthalmology, develop a process of 
voluntary recertification. 

On the basis of this review and on 
additional advice from representative 
ophthalmology organizations, the. 
board invited the American Academy 
of Ophthalmology to participate in the 
recertification proeess. The academy 
agreed, in June 1977, to extend educa- 
tional program cooperation. Thereaf- 
ter, the joint Ophthalmology Recerti- 
fieation Committee, composed of 
members appointed by the American 
Board of Ophthalmology and the 
American Academy of Ophthalmolo- 
gy, was established. 


OPHTHALMOLOGY PEER 
PROGRAM RECERTIFICATION 
SURVEY 


After extensive evaluation, the 
joint Ophthalmology Recertification 
Committee formulated the PEER pro- 
gram. In essence, the ophthalmology 
PEER program incorporates the fol- 
lowing features. 


Recertification Interval 


Recertification would be available 
to diplomates of the American Board 
of Ophthalmology at nine-year inter- 
vals; diplomates could fulfill require- 
ments at any time during the three- 
year period between six and nine 
years after initial. certffication or 
after most recent recertification. 
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Recertification 


Applicants’ for recertification must 
be diplomates of the American Board 
of Ophthalmology. 


Recertification Requirements 


Licensure.—Applicants for recertifi- 
cation would need a valid and unre- 
stricted license to practice medicine in 
the United States or Canada. If he or 
she is not a citizen of the United 
States, the applicant would need a 
valid and unrestricted license to prac- 
tice medicine in the country where the 
applicant intended to engage in medi- 
cal practice. 

Educational.—Applicants for recer- 
tification would be required to com- 
plete satisfactorily 200 hours of educa- 
tion activities approved for category 1 
credit by the Liaison Committee on 
Continuing Medical Education. Of this 
total, 100 hours would also need 
approval by the joint Ophthalmology 
Recertification Committee as core 
educational activities in the PEER 
program. 


Educational Activities 


Core (100 Hours Required).—Core 
educational activities would be ap- 
proved for category 1 credit by the 
Liaison Committee on Continuing 
Medical Education and would be 
approved for PEER program core 
credit by the joint Ophthalmology 
Recertification Committee. Generally, 
core educational activities would be 
selected by diplomates in accordance 
with personally determined educa- 
tional needs and professional practice 
characteristics. All core educational 
activities in the PEER program would 
include objective evaluation of knowl- 
edge and skills related to the content 
of the core program. Criteria for 
performance, on a "pass or no-pass” 
basis, would be developed by accepted 
standard-setting procedures. 

Elective (100 Hours Required).—Elec- 
tive educational activities would be 
approved for category 1 credit by the 
Liaison Committee on Continuing 
Medical Education. Activities would 
be selected by diplomates in accor- 
dance with personally determined 
needs and professional practice char- 
acteristics. 


Recertification Data Processing 


The PEER program would use a 
central data processing center to coor- 
dinate all PEER program activities, to 
provide diplomates with an accurate 
and current record of completed re- 
quirements? and to minimize the cost 
of program operation. 
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To encourage participation in a 
broad selection of programs, a record 
of core educational activities would be 
generated in the data processing 
center only if a pass grade were 
achieved. In effect, a record of pass 
would be maintained when the pro- 
gram was successfully eompleted; no 
numerical or letter grade would be 
recorded, and no no-pass record gener- 
ated. 


Recertification Program 
Enrollment and Certificate 


Each diplomate of the American 
Board of Ophthalmology who partici- 
pated in the voluntary recertification 
program would submit an application 
and registration fee to the American 
Board of Ophthalmology. This action 
would initiate a PEER program 
record in the central data processing 
center. When program requirements 
were fulfilled, the American Board of 
Ophthalmology would issue a recerti- 
fieation certificate. 


FINAL RESULTS FOR 
OPHTHALMOLOGY RECERTIFICATION 
PROGRAM QUESTIONNAIRE 


In September 1978, the ophthalmol- 
ogy PEER program description was 
mailed to each diplomate with a recer- 
tifieation questionnaire designed to 
assess reactions of diplomates to the 
overall program. A total of 9,578 ques- 
tionnaires were mailed, 326 were 
returned because diplomates were 
deceased or could not be contacted at 
the stated address, and 3,682 question- 
naires were returned with responses. 
The responses of 3,682, or 39%, of 
diplomates who could be contacted 
form the basis for the following state- 
ments. In some instances, a percent- 
age may not add to 100, due to round- 
ing. The questions and responses are 
as follows. 

1. Do you concur with the ophthal- 
mology PEER program provision for 
selection of core and elective educa- 
tional activities by the diplomate in 
accordance with personally deter- 
mined needs and ophthalmie practice 
characteristics? Results: yes, 90%; no, 
6%; no opinion, 2%; no response 
(blank), 2%. 

2. With the American Board of 
Medical Specialties requirement that 
recertification incorporate assess- 
ment, do you concur with the ophthal- 
mology PEER program provision for 
assessment based on the content of 
self-selected core educational activi- 
ties? Results: yes, 86%; no, 8%; no 
opinion, 5%; no response (blank), 2%. 

3. Should a comprehensive written 
and proctored examination be an 


alternate to the core and elective 
educational activities for . fulfilling 
recertification requiremerts in oph- 
thalmology? Results: yes, 35%; no, 55%: 


no opinion, 87; no response (blank), i 


2%. 

4. Should recertification be based, 
at least in part, on medical practice 
profiles and standards of medical 
practice as determined at the state or 
community level? Results: yes, 57%; 
no, 30%; no opinion, 11%; no response 
(blank), 2%. 

5. Should the joint Ophthalmology 
Recertification Committee continue 
to study alternative additional path- 
ways for achievement of recertifica- 
tion in ophthalmology? Results: yes, 
80%; no, 10%; no opinion, 8%; no 
response (blank), 2%. 

6. Would the ophthalmology PEER 
program help you to participate 
systemically in continuing education 
and to evaluate your learning? Re- 
sults: yes, 62%; no, 27%; no opinion, 9%; 
no response (blank), 2%. 

7. Would you volunteer for the 
initial group of 1,000 practicing oph- 
thalmology diplomates invited to com- 
mence the ophthalmology PEER pro- 
gram in 1980? Results: yes, 55%; no, 
30%; no opinion, 12%; no response 
(blank), 3%. 

8. Should ophthalmologists who are 
not diplomates of the American Board 
of Ophthalmology be eligible for 
participation in the ophthalmology 
PEER program? Results: yes, 33%; no, 
52%; no opinion, 12%; no response 
(blank), 2%. 

9. Do you currently devote 50% or 
more of your professional practice to a 
subspecialty within ophthalmology? 
Results: yes, 28%; no, 70%; no response 
(blank), 2%. If yes, please note the 
most appropriate subspecialty eatego- 
ry. Results: anterior segment ocular 
disease and surgery (including cata- 
ract and glaucoma), 8%; corneal and 
external ocular disease and surgery, 
3%; contact lenses and applied physio- 
logical optics, 1%; neuro-ophthalmolo- 
gy, 1%; ophthalmic plastic surgery, 2%; 
pediatric ophthalmology and ocular 
motility disorders and surgery, 4%; 
retinovitreal and choroidal disease 
and surgery, 6%; other, 2%. 

Additional comments and recom- 
mendations were received from 1,105, 
or 30%, of responding diplomates. 
Summarized by major category, the 
principal comments noted the follow- 
ing: interest in alternate or additional 
procedures for recertification, 20%; 
disapproval or reservations about re- 
certification, 17%; disapproval or con- 
cern about examination, 10%; approval 
of recertification, 10%; and concern 
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related to physsxian age or limited 
scope of ophthalmic practice, 12%. 


OPEM HEARING 
ON RECERTIFICATION 


In accordance with the commitment 
to free exchange and epen communi- 
cation, the jomt Ophthalmology Re- 
certification Committee conducted an 
open hearing ox recertification during 
the American Academy of Ophthal- 
mology Annual Meeting in October 
1978. After a «ammary description of 


the ophthalmebgy PEER program, an . 


exceptionally .ively hearing empha- 
sized doubt about the need for recer- 
tification in «phthalmology, concern 
for the problems associated with all 
forms of evauation and assessment 
procedures, and desire for increased 
representation of ophthalmologists in 
full-time private practice on commit- 
tees considering recertification. The 
vigorous si:temen:s presented by 
ophthalmolegists who took part in the 
open hearimz provided valuable in- 


‘sight into vewpoirts on this contro- 


versial subject. Most important of all, 
the open hearing demonstrated the 
ability of opathalmologists to consider 
even the most difficult issues to deal 
with theseanatters in the forum of full 
discussion. 


OPHTHALMOLOGY 
RECEFTIFICATION ADVISORY 
COMMITTEE 


Concurrent with assessment of the 
ophthalmaogy PEER program by 
diplomate. in September 1978, the 
joint Opkthalmology Recertification 
Committees recognized the need for a 
widely rapresentative advisory com- 
mittee to-provide essential advice and 
recommeadations. Therefore, six rep- 
resentatiÀve national ophthalmology 
organiza-ions and six representative 
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state ophthalmology organizations 
were invited to nominate the presi- 
dent-elect, president, or equivalent 
representative, to serve on the Oph- 
thalmology Recertification Advisory 
Committee. This committee is ex- 
pected to elect its own chairman, to 
provide for a rotating membership, 
and to augment its membership by 
several additional representatives 
from ophthalmology, from other fields 
of medicine. or from the general 
public. 

With a favorable response from 
each of the 12 organizations, the 
Ophthalmology Recertification Advi- 
sory Committee, established in Janu- 
ary 1979, is eomposed of the following 
organization representatives: Ameri- 
ean Academy of Ophthalmology, Ed- 


ward W. D. Norton, MD, president- 


elect; American Association of Oph- 
thalmology, Lawrence Winograd, MD, 
speaker of the house of delegates; 
American Society of Ophthalmic Plas- 
tic and Reconstructive Surgery, Ro- 
bert M. Dryden, MD, president; Asso- 
ciation of University Professors of 
Ophthalmelogy, representation under 
consideration; California Association 
of Ophthalmology, David J. Evans, 
MD, president-elect; Contact Lens 
Association of Ophthalmologists, Her- 
bert E. Kaufman, MD, president; 
Florida Society of Ophthalmology, 
Nicholas H. Kalvin, MD, president- 
elect; Illinois Association of Ophthal- 
mology, Joel A. Kaplan, MD, presi- 
dent; Massachusetts Society of Eye 
Physicians and Surgeons, Roland E. 
Houle, MD, president-elect; New York 
State Ophthalmological Soeiety, Abra- 
ham Schlossman, MD, appointed rep- 
resentative; The Retina Society, Alice 
R. McPherson, MD, president; Texas 
Ophthalmological Association, R. Lar- 
ry Brenner, MD, president-elect. 


This committee is scheduled for 
initial meeting in June*1979, as noted 
in the next section. 


FUTURE DELIBERATIONS 


Responses of diplomates to the 
ophthalmology recertification ques- 
tionnaire in 1978, comments pre- 
sented during the open hearing on 
recertification in October 1978, and 
constructive letters frem interested 
ophthalmologists provide an excellent 
framework for future deliberations. 
The issues of concern to ophthalmol- 
ogists are evident, and they warrant 
full consideration before any action is 
carried out. 

Additional information regarding 
current recertification policies and 
practices is being assembled from the 
American Board of Medical Special- 
ties, representatives of American 
medical specialty boards with diverse 
views on recertification, and agencies 
of government with an avowed inter- 
est in physician competence. All avail- 
able data will be reviewed by the joint 
Ophthalmology Recertification Com- 
mittee, the Ophthalmology Recertifi- 
cation Advisory Committee, and other 
leaders of ophthalmology, during a 
conference that is scheduled in June 
1979. All who are concerned with this 
issue must evaluate the alternatives 


. available to ophthalmology, including 


potential benefits, projected costs, 
and potential risks of a recertification 
program. What are the potential 
effects if ophthalmology proceeds to 
develop a recertification program or if 
ophthalmology elects to remain an 
unrecertified specialty? With egali- 
tarian spirit, these deliberations are 
expected to encompass all ophthalmol- 
ogists, and they will be the subject of 
discussions and reports during the 
ensuing months. 
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Optic Disc Parameters and Onset of 


Glaucomatous Field Loss 


I. Methods and Progressive Changes in Disc Morphology 


Alfred Sommer, MD; Irvin Pollack, MD; A. Edward Maumenee, MD 


è Serial stereoscopic fundus photo- 
graphs taken in known relationship to the 
onset of glaucomatous visual field loss on 
12 eyes were intermixed with those from 
206 age- and race-matched controls and 
analyzed in randomized masked fashion. 


. Progressive changes in the size, shape, or 


contour of the disc, and a newly described 
parameter, thickness of the nerve fiber 
layer as it crosses the disc rim, were 
readily apparent by the time of onset of 
glaucomatous field loss in all but two 
abnormal eyes (one case). In the latter 
instance, direct comparison of stereopho- 
tos indicated progressive pallor of the 
remaining disc tissue. Serial stereophoto- 
graphs appear superior to fundus draw- 


ings for anticipating glaucomatous field: 


loss. 
(Arch Ophthalmol 97:1444-1448, 1 979) 


With the failure of tonometry, to- 
nography, and other measure- 
ments of aqueous dynamics to accu- 
rately predict the eventual develop- 
ment of visual field loss, clinicians are 
increasingly reluctant to diagnose 
glaucoma and initiate therapy until 
observing definite evidence of neu- 
ronal damage (usually glaucomatous 
field loss). As an earlier means of 
diagnosis, investigators have sug- 
gested a variety of criteria supposedly 
sensitive and specific for the glauco- 
matous dise, eg, size of the cup and 
narrowness of the remaining disc 
rim,' vertical ovalness of the cup, 
peripapillary pigmentary alterations,' 
and progressive changes in the cup. 
How early and with what regularity 
these and other criteria develop 
awaits analysis of fundus parameters 
at known temporal relationship to the 
onset of glaucomatous field loss. 
Previously, we published just such 
an analysis for a single parameter, 
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defects in the nerve fiber layer, which 
appears to be a sensitive and specific 
sign of impending field loss. In the 
present communication 
study (see p 1449) we undertake a 
similar analysis of more conventional 
fundus parameters: the first article 
deals with changes in individual dises 
over time; the second, with the sensi- 
tivity and specificity of static screen- 
ing criteria. 


METHODS 


Selection of patients and controls has 
been described in detail.* In summary, by 
June 1976, classical glaucematous field 
abnormalities (repeatable Seidel’s scotoma, 
elongation of the blind spot of >60°, 
arcuate scotoma, paracentra! scotoma, or 
nasal step > 10°) on routine kinetic perime- 
try had developed in 24 eyes of 136 patients 
with ocular hypertension observed annual- 
ly in the Glaucoma Clinic of the Wilmer 
Institute. Stereoscopic fundus photographs 
preceding onset of visual field loss were 
available for 15, but only for 14 were they 
of sufficient clarity to permit analysis. 
Serial photos necessary for determining 
changes in the disc over time were avail- 
able for 12 eyes, and these constitute the 
abnormal cases reported in this study. 

Roughly, five age- and race-matched 
controls, individuals observed in identical 
fashion but with intraocular pressures 
consistently below 21 mm Hg and normal 
fields, were selected for each abnormal 
case. 

All slides available on abnormal cases 
and matched controls were assigned ran- 
dom numbers, serially arranged, and 
examined by one of us (A.S.) in masked 
fashion. Limits of the physical and color 
cup were recorded on a ten-square-diame- 
ter grid in a modification of the technique 
of Shaffer et al.’ The geographic center of 
the dise was located on the grid and the cup 
drawn as a series of radii in the four 
cardinal directions, their bisecters, and 
points of particular narrowing of the 
remaining disc rim. These points were then 
connected in approximate shape of the cup 
and results tabulated in terms of the ten- 
square grid pattern, each representing one 
tenth of a dise diameter (DD). Solid lines 
define the boundary of the physical cup; 
dashed lines, the color cup; and small round 
circles, presence of "lamina dots." Absence 
of dashed lines indicates that the bounda- 
ries of the physical and color cups are 
identical. The shape of the cup was record- 
ed in cross section in at least one plane (the 


companion ` 


horizontal meridian), solid lines indicating 
contour of the cup walls, and interruption 
of the solid lines by dashed lines, an inner, 
semitransparent cup wall. 

Additional characteristies of pctential 
significance were also recorded: apparent 
thiekness of the nerve fiber layer as it 
erossed the rim of the cup, illustrated in 
Fig 1 (graded E, thick or "elevated"; F, 
thinned or "flattened"; or L, completely 
flat or "lost"); orientation and locat:on of 
the major retinal vessels in their course 
from the base of the cup to the temporal 
rim; visibility of the lamina "dots". and 
peripapillary pigmentary changes. 

As a measure of reproducibility, 40 slides 
were randomly chosen and reread without * 
knowledge of their previous analysis. 

After all photos were read, the sketches 
were coded for diagnosis and temporal 
relationship to the development of visual 
field loss. 


RESULTS 


As others have already indicated, 
analysis of the size and shape of the 
cup is frequently a difficult and all too 
subjective task. Contours of the physi- 
cal cup can assume a variety of forms 
(Fig 2), and decisions of where the cup 
begins often necessarily are arbitrary. 
Statements that it begins where the 
contour passes below the level of tke. 
retina,’ if taken literally, would result 
in a large proportion of normal ind:- 
viduals with enormous cups. Instead, 
the examiner chose the point where 
the slope first developed a definite 
inward deflection. As will be seen, 
though generally sound, this defini- 
tion raised diffieulties in one abnor- 
mal case (case 8, eyes 9 and 10). Anoth- 
er difficulty arises in stereoscopic 
viewing: one can frequently see two 
slopes—a superficial, thin, transparent 
one, presumably the equivalent of the 
outer limiting membrane, and an 
opaque deeper one, often of very 
different contour (Fig 2, bottom left). 
Except where the superficial slope 
was extraordinarily thin and gossa- 
mer-like, it defined the cup. 

The color cup, read monoscopically, 
was even more evasive. In some 
instances there was a rather sharp 
transition between pale gray cup and 
normal pink rim. Often, however, 
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Fig 1.—System of grading thickness of nerve fiber layer as it crosses temporal disc rim. Left, Thick or elevated; 
center, thinned or flattened; right, completely flat or lost. Dashed line represents retinal surface. 


these blended imperceptibly, again 
requiring subjective appraisal. In oth- 
er instances there were three differ- 
ent color zones: a central, chalky white 
zone; a gray "intermediate zone"; and 
a pink outer zone. Invariably, stereo- 
scopie analysis indicated the gray zone 
to represent thin, semitransparent 
membrane overlying a deeper opaque 
cup of different contour. All analyses 
of cup size in this study are limited to 
the physical cup. 


Reproducibility 


Fourteen of the 40 eyes reread had 
small physical cups (radii equal to or 
less than one tenth DD in all direc- 
tions). Each was reread in exactly the 
same fashion. As would be expected, 
greater variability existed in the 
remaining 26 eyes with large cup/disc 
ratios (Table 1). For comparison with 
other series, the limits of variability 
are presented in Table 2. Since vari- 
ability in the cardinal directions was 
often additive, the magnitude of vari- 
ation of the total horizontal and verti- 
cal cup/dise diameters is greater than 
for the cardinal radii. Horizontally, 33 
were within one tenth DD; six 
between one and two tenths DD, and 
one hetween two and three tenths DD 
of one another. The latter was from an 
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Fig 2.—Examples of wide variety of cup-slopes encountered, complicating defermi- 
nation of exactly where cup “began.” Top left, Symmetrical, gradual. convex slopes; 
top center, steeper, less symmetrical, more concave slopes; top right, "bean-pot'" 
slope temporally; bottom left, double layered wall; inner, dashed line represents 
semitransparent tissue often carrying vessels; solid line, deeper, opaque cup walls. 


abnormal case with a large, dark, 
pigmented patch straddling the tem- 
poral disc margin for one to two 
tenths DD; one reading apparently 
was taken to the inner edge of the 
pigmented area, the other estimated 
the true disc edge as falling 1.5 tenths 
DD more peripheral, in keep ng with 
the nonpigmented margin. These re- 
sults compare favorably with those 
reported by others." ° 

The temporal and nasal slopes of all 
40 eyes were drawn with exactly the 
same shape on both readings. 

Repeat estimations of the thickness 
of the nerve fiber layer passing over 
the temporal rim was the same in 36 
eyes. In the four others they differed 
by only an adjacent reading (ie, E-F, 
or F-L). 

The absence of perfect reproducibil- 
ity explains occasional variation in 
analysis of sequential photos. Direct 
immediate comparisons of a patient's 
photos would have eliminated much of 
the variability but would have intro- 
duced an immeasurable and potential- 
ly large degree of observer bias. 

Peripapilary pigment alterations, 
changes in location and direction of 
the major vessels crossing the tempo- 
ral ridge, and presence of "bean-pot" 
shaped slopes were found ir a large 
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proportion of normal eyes so will not 
be discussed further. 
Subjects 

In ten of the 12 eyes, progressive 
changes in dise morphology would 
have been apparent from stereoscopic 
fundus photographs or drawings by 
the time glaucomatous field loss first 
appeared. Table 3 indieates the rela- 
tionship between onset of field loss in 
each eye and changes in those disc. 
parameters found te have the highest 
sereening potential. A minus sign 
indicates the number of years preced- 
ing visual field loss; a plus sign, years 
following such loss; and a zero, the 
year field loss first appeared. 

Greatest growth in horizontal and 
vertical cup/disc ratios and loss of disc 
rim occurs between —5 and —2 years, 
the period of maximum restructuring 
and potential for change. After that 
time, usually little disc rim remains to 
be altered. Nonetheless, obvious 
changes (20.75 tenths DD) in at least 
one of these three parameters is 
usually apparent for the overall inter- 
val —2 to 0 years, though not always at 
each individual annual increment. 

Vertical ovalness where present, 
was an early finding and rarely repre- 
sented a change during he period of 
observation. Though lamina dots were 
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x Fig 3.—Case 1, eye 1 (OS). In this and all subsequent diagrams, cup/disc relationships are presented in frontal plane and 
(horizontal) cross section, both interpreted from stereophotos. In frontal plane, solid line represents boundary of physical 
cup; dashed line, boundary of color cup; multiple small circles, visible lamina dots (though not necessarily drawn to 
scale). In cross section, solid line represents opaque walls of cup and its surroundings (retinal pigment epithelium, 
choroid, or sclera, depending on status of peripapillary tissue); dashed lines interrupting solid line, as at left, area of 
semitransparent cup wall (superficial to deeper opaque wall); and anterior dashed lines passing over solid disc rim, height 
of retinal surface (thickness of nerve fiber layer). Progressive enlargement of cup, flattening of nerve fiber layer, and 
concavity of temporal slope are evident (left) four years prior to onset of glaucomatous visual field defects (—4 years), 
through —1 year (center), and at time of onset of field defect (0 years) (right). 


Table 1.—Variability of Repeated Estimations of Cup Width* Table 2.—Variability of Repeated 


Estimations of Cup Width* 
Difference Between Readings 
(N = 407) 
re es 


Mean S 


Difference Between Readings 
(N = 261) 


Temporal 
Nasal 
Inferior 
Superior 


Mean S 


Temporal 0.31 0.40 0.47 0.41 


Nasal 0.27 0.48 0.41 0.55 


Superior 0.19 0.22 0.29 0.22 
Inferior 0.27 0.34 0.42 0.34 


Horizontal 0.50 
Vertical 0.39 


0.64 0.77 
0.53 0.60 0.56 


0.66 . 





*Values are expressed in tenths of a disc diameter (DD). 


TAII eyes. 


iExcludes those with cup/disc ratios less than two tenths DD in all meridians. 


also commonly present early on, the 
area exposed often increased with 
time. 

Thinning of the nerve fiber layer as 
it crossed the temporal rim also 
became apparent rather early in the 
course of glaucomatous damage, but 
sufficient additional alteration oc- 
curred so that a change in thickness 
was usually observed between —2 and 
0 years. 

More difficult to quantitate, but no 
less useful, were progressive changes 
in the contours of the disc, as demon- 
strated in the illustrative cases be- 
low. d 

Case 1, Eye 1.—Between —8 and —4 years 
there was only a slight increase in temporal 
cupping and decrease in the convexity of 
the transparent temporal slope. Between 
—4 (Fig 3, left) and 0 (Fig 3, center) years 
there was far more dramatic progression: 
the physical cup enlarged in all directions, 
the inferotemporal rim being reduced, by 
year 0, to less than 0.25 tenths DD. Increas- 
ing concavity of the temporal slope, with 
thinning and flattening in the depths of 
the cup, exposed ever larger amounts of 
bare, dotted, lamina cribrosa. There was no 
longer any thickness to the neural tissue as 
it passed ovgr the temporal rim (lost). By 


+2 years (Fig 3, right), the temporal slope 
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has a bean-pot, undercut configuration. 

Case 2, Eye 2.—Between —5 (Fig 4, left) 
and 0 (Fig 4, right) years, the only photos 
available, there is considerable enlarge- 
ment of the cup (the inferotemporal rim 
entirely lost by year 0), increased concavity 
of the temporal slope, exposure of dotted 
lamina cribrosa through a filmy transpar- 
ent membrane, and loss of all thickness of 
the neural tissue as it passes over the 
temporal edge. 

Case 10, Eve 12.—Dramatic progressive 
enlargement of the physical cup, an 
increasingly concave temporal slope, and 
flattening of the neural tissue are appar- 
ent between —2 and 0 years (Fig 5, top). By 
+2 years (Fig 5, bottom left) the cup has a 
pronounced saucer appearance. The nar- 
rowest rim is reduced progressively from 
one to 0.25 tenths DD between —2 and —1 
years. 

Two eyes of a single patient (case 8, eyes 
9 and 10) yielded wildly erratic estimates 
of cup/disc ratio. Horizontal cross-sectional 
diagrams, however, all showed the same 
funnel-shaped cup (as in Fig 2, top left), 
suggesting the wide variability in deter- 
mining where the physical cup began. 
Retrospective review of the original photos 
indicated the size, shape, and contours of 
the disc remained unchanged throughout 
the seven years of observation. Only the 
color varied, the disc tissue becoming 
progressively paler with time. This pa- 


Horizontal 
Vertical 





*Frequency distribution within tenths of a disc 
diameter. 


tients unexpected course had prompted 
reevaluation, skull x-ray films, and com- 
plete neurologic examination during the 
follow-up period, all of which yielded anre- 
markable findings. This progressive color 
change would have been detectable on 
serial stereophotographs, but not on dia- 
grams. 


Controls 


Serial photos were available fer 35 
eyes of 21 control patients. The inter- 
val between earliest and latest photos 
ranged from one to seven years, with 
a median of three years. Only foar of 
the 35 eyes (11%) demonstrated appre- 
ciable enlargement in the vertical or 
horizontal size of their cup. Nore of 
these four demonstrated any abnor- 
mality or change in the thickness of 
the nerve fiber layer or onset of lami- 
na dot sign. Among the remaining 
eyes, in one mild flattening of the 
nerve fiber layer ( E to F) develcped, 
and, in another, lamina dots ap- 
peared. 


COMMENT 


Indications for initiating therapy in 
individuals with elevated intraoeular 
pressure but normal visual fields 
remain unclear. Some clinicians advo- 
cate beginning therapy in any patient 
with pressures above some arbitrary 
level"; others advocate therapy only if 
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. 
Onset 
Interval, yr, Increase in Increase in Decrease in Vertical Change . Onset 
Case Eye to Field Loss* Horizontal Cup/Disc? Vertical Cup/Disct X Narrowest Rim; Ovalnesst in NFL} Lamina Dots: 
1 1 —8/—4 — | — 0.5 = — * 
—4/—2 1.5 1.75 0.25 * = — 
R —2/—1 0.5 — 0.25 — - — 
—1/0 0.5 = 0.5 — E-L = 
aa 
0/41 — = = = - — 
+1/+2 — — — — — — 
2 2 —5/0 4.5 3.5 2.5 * F-_ + 
3 —2/0 1.5 -= 0.25 = F-. * 
4 —5/—3 0.5 0.75 0.75 (+) F-L — 
4 5 —4/—1 0.5 0.75 0.5 (+) F-. (+) 
—1/0 -— — 0.25 -= -— — 
0/42 = — — = = — 
5 6 —2/0 2.25 1:9 = (+) (O (+) 
0/42 — 0.75 0.75 = - — 
+2/+3 — — — — m — 
*3/45 — 0.5 — — — — 
6 7 —5/—2 4.0 2.5 2.5 + = -— 
—2/0 1.75 2.75 = — E-L $n 
2/42 0.75 1.0 — - so ^S 
7 8 —5/0 4.25 1.5 2.75 = E-F = 
8 9 —2/—1 8 8 8 = d -- 
—1/0 § § § ‘a a = 
0/+1 § § § = - a! 
+1/+2 § § § = pa E 
10 —3/—2 $ 8 $ en E- à 
—2/—1 $ § $ 2 sat zi 
J —1/0 $ $ s - - - 
0/+2 N § § - EF — 
9 11 —2/+3 — 0.5 0.25 (+) (L) (*) 
10 12 —2/—1 0.75 -— 0.75 -— (F) * 
—1/0 0.25 0.75 = + FaL — 
0/ +1 1.0 0.75 = — — -= 
+1/+2 — — — — — — 
*Minus sign, years preceding onset of field loss; +, years following field loss; 0, year field loss first appeared. 
tThese represent change recorded in tenths of a disc diameter (DD). 
tOnly first occurrence of ovalness and lamina dots recorded as positive. Only change in nerve fiber layer, from E to F or Fto L is recorded. Where 
ovalness, nerve fiber layer abnormality, or lamina dots were already present in first available photo, notation appears in parentheses. Vertical 
ovalness is defi sed as presence of concave nasal and temporal slopes. Lamina dot sign is present when clearly seen covering an area of at least two 
Y. tenths DD. 
§Wide variab'/ity of growth and regression (see text). 
| Fig 4.—Case 2, eye 2 (OS). Between —5 
(left) and O years (right), cup enlarged 
greatly with loss of all disc tissue in 
inferotemporal quadrant. Inner wall of 
temporal slope became semitranspar- 
ent over a more concave opaque wall, 
d lamina dots became visible, and tem- 


poral nerve fiber layer flattened 
(graded L, lost). 
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they observe a change in the dise or 
development of a glaucomatous field 
defect.''' Given the greater speed 
and ease of examining the disc, many 
clinicians rely primarily on this crite- 
rion, assuming an observable change 
always precedes loss of field. Ander- 
son," Henkind," and Drance'* have 
cautioned against this practice argu- 
ing that the relationship is not immu- 
table, while Schwartz suggests that 
there are insufficient data on the rela- 
tionship between the two to draw any 
firm conclusions." Shin et al noted in 
passing that progressive cupping of 
the optic nerve was observed in four 
out of six eyes in association with 
development of visual field loss and 
that cupping in the other two was so 
large to begin with that subtle 
progression may have been missed." 
Of the 12 eyes in this study with 
fundus stereophotographs antedating 
onset of field loss, sufficient altera- 
tions developed in ten in the size, 
shape, and contour of their dises to 
permit diagnosis by the time glauco- 
matous field loss first appeared. In 
each case these changes probably 
would have been apparent from either 
serial stereophotographs or sketches 
drawn from a magnified, three- 
dimensional examination of the disc 
with a slit lamp and contact or Hruby 
lens. The cups of two 'eyes, however 
(eyes 9 and 10), from the same individ- 
ual (case 8) maintained a normal size, 
shape, and contour throughout, only 
the color of the disc tissue changed 
from a healthy pink to a pale gray. 
These color changes at first were 
subtle and only apparent on direct 
comparison of-serial photographs. 
This is in contrast with control eyes 
in which apparent growth of the cup 
developed in only 11%—none with 
attendant changes in the thickness of 
the nerve &ber layer. Since many of 
these controls were relatives of ocular 
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Fig 5.—Case 10, eye 12 (OS). Progressive enlargement of physical cup, concavity of 
temporal slope, flattening of temporal nerve fiber layer, and visibility of lamina dots, 
are apparent from —2 (top left) through —1 (top center), 0 (top right), and +2 years 
(bottom left). Semitransparent inner cup wall, visible at O years, has disappeared 
(perhaps through flattening against outer opaque wall in greatly "saucerized" cup at 
+2 years). 


hypertensive patients, it is possible 
one or more of those with a changing 
dise were in fact suffering glaucoma- 
tous damage. Alternatively, some re- 
flected the lack of perfect reproduc- 
ibility inherent in sketching the disc, 
especially without benefit of earlier 
photos in the series. 

Our data suggest that eareful serial 
stereophotography will, in most cases, 
result in a correct diagnosis at least as 
early as repeated routine kinetic 
visual fields. Sketches of the disc 
would be less satisfactory. They would 
certainly have delayed the diagnosis 
in eyes 9 and 10 where only subtle 
changes in color occurred. In addition, 
sketches introduce a variability that 
may amount to as much as two tenths 
DD and, therefore, may obscure mini- 
mal though real progression that 
should be apparent from direct com- 
parison of stereophotographs. 





We do not wish to imply that there 
is no need for repeated careful visual 
field examinations. While our results 
are encouraging, the number of eases 
is small. Final judgment awaits publi- 
cation of additional series. But neither 
serial stereophotography nor repeated 
visual field examinations is ideal. 
While awaiting a change in the disc or 
onset of visual field defects, the 
patient suffers further neuronal dam- 
age and may even be unavailable for 


follow-up. It would be preferable if a 


diagnosis of true, potentially dis- 
abling glaucoma could be made at a 
single sitting, years before field loss 
first occurs. In our companion article, 
we analyze these same disc parame- 
ters as "single-look" screening crite- 
ria, and compare the results with 
those for nerve fiber layer defects, 
already shown to have promise as an 
early basis for diagnosis.‘ 
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Optic Disc Parameters and 


Onset of Glaucomatous Field Loss 


II. Static Sereening Criteria 


Alfred Sommer, MD; Irvin Pollack, MD; A. Edward Maumenee, MD 


è Stereoscopic fundus photographs of 
17 abnormal eyes, taken in known tempo- 
ral relationship to the onset of glaucoma- 
tous visual field loss, and 206 eyes of age- 
and race-matched controls were exam- 
ined in randomized masked fashion. 
Width of the narrowest remaining disc 
rim, size of the vertical and horizontal 
physical cups, cortour of the temporal 
and nasal slopes (vertical ovalness), and 
a newly described parameter, thickness of 
the-nerve fiber layer as it crosses the disc 
rim, were all usetul for distinguishing 
patients with impending or established 
visual field loss. None, however, was as 
effective as defects in the nerve fiber 
layer, the only parameter displaying suffi- 
cient promise as a clinical screening tool 
to warrant initiation of large-scale pro- 
spective evaluation. 

(Arch Ophthalmol 97:1449-1454, 1979) 


variety of fundus criteria have 
been proposed for detecting pa- 
tients with established or impending 
glaucomatous visual field loss." Un- 
fortunately, little data exist on the 
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actual sensitivity and specificity of 
these criteria in known temporal rela- 
tionship to the development of such 
field loss. 

Our review of serial stereoscopic 
fundus photographs taken in known 
relationship to the onset of glaucoma- 
tous field loss (see page 1444) demon- 
strated that readily apparent changes 
in the size, shape, or contour of the 
cup, or color of the remaining disc 
tissue always occurred by the time 
field loss first appeared. But serial 
examination imposes a waiting period 
and delay in diagnosis and treatment 
during which the patient may suffer 
further neuronal damage or even 
become unavailable for follow-up. 

In the present article we assess the 
sensitivity and specificity of these 
same disc parameters as “‘single-look”’ 
screening criteria, to determine 
which, if any, warrant further investi- 
gation. 


BACKGROUND 


Reasonably clear stereoseopic fun- 
dus photographs available on 17 
hypertensive eyes in which classical 
glaucomatous field loss mepeatable 
Seidel’s scotoma, elongation of the 
blind spot > 60°, arcuate scotoma, 
paracentral scotoma, or nasal step 
> 10°) eventually developed and 206 
eyes of age- and race-matched con- 
trols (intraocular pressure eonsistent- 
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ly <21 mm Hg and normal fields) 
were exam ned by one of us (A.S.) in 
masked fashion, and a variety of disc 
parameters assessed. All individuals 
had been followed up at the Wilmer 
Institute with annual tonometry, ton- 
ography, kinetic perimetry, and di- 
lated fundus examination. Stereoscop- 
ie color fundus photography of se-  . 
lected optic discs began in 1966, and ~ 
the discs of all individuals were photo- 
graphed at least once, beginning in 
1968. Limits of the physical cup, area 
of pallor ("color eup"), and exposed 
lamina dots were drawn to scale on a 
ten-square grid in modification of the 
method of Shaffer et al Horizontal 
cross sectons of the discs were 
sketched, indicating the thickness of 
the nerve f ber layer as it crossed the 


. temporal ridge, and the transparency 


and contour of the temporal and nasal 
slopes. Afer all photos had been 
drawn and analyzed, they were reas- 
sembled in their original order and the 
temporal relationship between vari- 
ous parameters and onset of glauco- 
matous field loss in each abnormal eye 
tabulated. 

Forty rendomly chosen slides re- 
read for re»roducibility indicated per- 
fect agreement on the contour of the 
slopes, near-perfeet agreement on the 
thickness of the nerve fiber layer, and 
a mean variation of estfmates of the 
physical eu»/disce ratio of between 0.60 
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(vertical) and 0.77 (horizontal) tenths 
of a disc diameter (DD). 

The validity of a screening tool is 
judged by its sensitivity and specifici- 
ty. Sensitivity is the proportion of 
abnormal individuals detected as be- 
ing abnormal (screen positive), while 
specificity is the proportion of normal 
individuals detected as being normal 

- (screen negative). An ideal screening 
tool would have a sensitivity and 
specificity of 100%, preferably early in 
the disease process before irreversible 
damage had already occurred. Most 
glaucoma surveys rely on tonometric 
screening but aim to distinguish 
between individuals with and without 
impending visual field loss. As a rule 
however, only 0.4% of a target popula- 
tion have established field loss, while 
9% or more have intraocular pressures 
over 21 mm Hg.’ The specificity of 
routine tonometric screening is there- 
fore 91%. 


. METHODS 


In the present study the sensitivity and 
specificity of the following parameters 
were assessed in relation to onset of visual 
field loss: horizontal and vertical physical 
cup/disc ratios, width of the narrowest 
remaining neural rim, asymmetry of the 
two dises of the same individual, vertical 
ovalness of the cup, thickness of the nerve 
fiber layer as it passed over the temporal 
rim of the disc, peripapillary pigmentation, 
area of visible laminar dots, and contour of 
the temporal slope. The physical cup 
demenstrated greater change, reproduci- 
bility, and discrimination than the color 
cup, which is therefore not included. 

For our analysis we required that any 
single parameter have a specificity at least 
as high as that of tonometry (91%) and 
preferably higher. In the case of measure- 
ment-type data (eg, cup/disc ratios, width 
of remaining neural rim, asymmetry of the 
discs), we ensured that this was the case by 
choosing a screening level at which at least 
91% of controls screened negative. In 
nonmeasurement data (eg, vertical oval- 
ness, thickness of the nerve fiber layer, 
peripapillary pigmentation) such choice did 
not exist: we simply observed the specifici- 
ty at the only level possible. 


Sensitivity at the prescribed screening 


level was assessed by pooling all eyes with 
photos taken the same number of years 
(interval) to the onset of their respective 
loss of visual field and determining the 
interval and cumulative proportion posi- 
tive. An eye is included among the "num- 
ber available" (and the "number positive," 
if positive) every time photos are available 
for that interval, but added to "cumulative 
number positive" only once, the first time 
it screened positive. In the latter instance 
we assume that once an eye screened posi- 
tive it remained positive, even if subse- 
quent photos were unavailable. As we shall 
see, this assufhption is valid except where 
the screening parameter represents a ratio 
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Table 1.—Horizontal Cut/Disc Ratio Controls 


Cup/Disc Ratio, Tenths 
of a Disc Diameter 


0.0-1.75 


3.0-3.75 
4.0-4.75 
5.0-5.25 


No. of Eyes 


43 


14 


6.0-6.25 8 4 96 


6.5-6.75 5 


2 98 


7.0-7.25 2 ' 1 99 














No. of eyes with available 
photos} 7 






2 2 5 3 11 4 5 4 
No. of eyes positive? 3 2 1 5 3 8 3 5 4 
3 4 5 8 8 11 11 1106: 28 


Cumulative number posi- 
tivet 


*Includes two eyes with photos available only at this time. One has a diameter of 6.0 tenths DD, the 
other 8.0 tenths DD—both, therefore, screening positive. 

TExcludes patient 8 (eyes 9 and 10). 

fA total of 17 eyes were available (including patient 8: eyes 9 and 10). 
















Cup/Disc, Tenths 
of a Disc Diameter 


4.0-4.75 


— 


of two independent measurements, each of 
which may be changing at different rates 
(asymmetry of the two eyes and vertical 
ovalness of the cup). 

The proportion of cumulative and inter- 
val positive eyes provide a rough estimate 
of the sensitivity of the screening parame- 
ter. The cumulative proportion positive 
makes maximum use of all available 
photos, but underestimates the sensitivity 
achieved at each interval, since some eyes, 
already positive by the time their first 
photos were available, might well have 
screened positive earlier; while others, 
negative early in their course, lacked addi- 
tional photos. The proportion of eyes avail- 
able at each interval that were positive 
(interval proportion positive) provides 
some feeling for the higher sensitivity that 
might have been achieved at that interval, 


Table 3.— Vertical Cup/Disc Ratio: Controls 


No. of Eyes 


25 12 81 


Total 206 yt 


96 Cumulative 96 







but is handicapped by the fewer eyes avail- 
able for comparison and whatever bias the 
lack of photos for the other eyes entzils. 
Between them, these two techniques 
provide sufficient data to indicate which, if 
any, screening parameters deserve further 
investigation. 

One unusual, abnormal case (case 8) 
deserves mention. Both eyes (eyes 9 and 
10) maintained a small, funnel-shaped cup 
throughout their course, repeated skull 
x-ray films and neurologic examination 
findings being unremarkable. In no 
instance would either eye have screened 
positive by any of the parameters investi- 
gated. Being unusual, and consistently 
sereening normal, patient 8 is removed 
from the number of "available" and "posi- 
tive" photos at each interval, but it should 
be kept in mind that the apparent interval 


Optic Disc Parameters—Sommer et al 


Years to Visual Field Loss 
Cup/Disc => 6.0 Tenths — — — — oO 


Disc Diameter (DD) > —3 —2 —1 0 
No. of eyes with available 
photos 


7 2 2 5 3 11 4 5 4 
No. of eyes positives 2 2 1 5 3 10 3 5 4 


Cumulative number posi- 
tive 2 3 4 8 8 


12 12 12 13 





*Includes two eyes with photos available only at this time. One with diameter of 4.5 tenths DD, thus 
negative at this level, the other 8.0 tenths DD, thus positive. 

TExclades patient 8. 

1A total of 17 eyes were available (including patient 8: eyes 9 and 10) 


Table 6.—Width of Narrowest Remaining Disc Rim: Abnormal Patients 


Years to Visual Field Loss 
mwm 0AM -:*O- oo 
—5* —4 —3 —2 —1 +1 +2 +3 


0 
No. ef eyes with available 
photos t 7 2 2 5 3 11 4 5 4 
No. of eyes positive* 2 1 2 5 3 8 3 5 4 
2 3 5 9 10 12 12 12 14 


Cumulative number posi- 
tivet 





Rim Width — 1.0 Tenths 
Disc Diameter (DD) 












*Includes two eyes with photos available only at this time. Both screened positive. 
TExcludes the two eyes of patient 8 (eyes 9 and 10). 
tA total of 17 eyes were available (including patient 8: eyes 9 and 10). 





Table 8.—Asymmetry of the Narrowest Remaining Rim 
in the Two Eyes*: Abnormal Patients 







Years to Visual Field Loss 









Ratio > 3.0 >—5+ —4 —3 —2 —1 O +1 +2 +3 #4 +5 
5 


No. ef cases with paired photos 
availablet 1 1 Sabet 9 1 4 3 A? 

*Comparisoms made only when paired photos available from the same sitting. Eye with the earlier 
or worst initial visual field defect is the denominator. Three eyes had indeterminate ratics: 0.75/0, 
1.25/0, 2.25/0 Since one rim was already “0” (by our earlier rim criteria must have established or 
impending visual field cefect) and asymmetry existed, these were considered positive. 

7Includes tw» pairs for which further photos were unavailable. One ratio was 4.0, hence positive, 
the other 1.0, hence negative. 

iExcludes patient 8 (eyes 9 and 10). 

8A total of 1: pairs of eyes were available for comparison (including patient 8: eyes 9 and 10). 

||One, still negative at + 3 years, had a ratio of 0.25/0.25. By + 5 years it was 0.0/0.0 (by our earlier 
rim criteria must have established or impending visual field defect), hence called positive. 






sensitivity might well be less than shown. 
For comparson these two eyes are 
includec in the "total available eyes" in the 
cumulative column. 

A minus sign indieates the number of 
years preceding visual field loss; a plus 
sign, years following such loss; and a zero, 
the year visual field loss first occurred. All 
abnormal eyes had at least one photograph 
taken at or before 0 years, and all but two 
at or after 0 years as well. 


0 years was still only 65% By +3 
years all eyes ever to screen positive 
(13/17) had already done so. The 
cumulative sensitivity is reduced, by 
an unknown degree, by two eyes still 
screening negative at the time of 
their last available photos, at —3 and 0 
years, respectively, though at the time 
they were still rather far from the 
screening level (5.0 and 3.25 tenths 
DD). The interval sensitivity ap- 
proached 100% by +2 years (excluding 
both eyes of patient 8, which would 
have screened negative). 

Narrowing of the screening level to 
6.5 tenths DD raises the specificity to 
96% without any loss in sensitivity. 
Further narrowing, however, causes a 
fall in sensitivity. 


RESULTS 
Horizental Cup/Disc Ratio 


The first acceptable level of speci- 
ficity, 92%, eecurs at a cup size of six 
tenths DD (Table 1). At this level 
(Table 2), almost half the eyes were 
already identified by  —2 years, 
although the cumulative sensitivity at 
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Table 5.—Width of Narrowest 
Remaining Disc Rim: Controls 














Width, 
Tenths 
of a Disc 
Diameter 


Cumula- 
No. of tive 
Eyes % 


1 
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Table 7.—Asymmetry of the 
Narrowest Remaining Rim in the 
Two Eyes*: Controls 









Ratio of 
Larger to 
Smaller Rim 


% — Cumula- 
Posi- tive 
tive 96 


No. of 
Eyes 











1.6-1.9 
2.0-2.9 





2 
|. Total 96 ev 


*Includes only those individuals with paired 
photos taken at the same sitting. 


Vertical Cup/Disc Ratio 


The first acceptable screening level 
and its sensitivity and specificity are 
similar to those for the horizontal 
cup/dise ratio (Tables 3 and 4). Any 
narrowing of the screening level, 
however, to 6.5 tenths DD, results in a 
precipitous fall in sensitivity (two 
cases positive at the 6.0 tenths DD 
level would screen negative if the 
screening level were 6.5 tenths DD). 


Width of the 
Narrowest Remaining Rim 


At the minimal acceptable screen- 
ing level (<‘one tenth DD) the sensi- 
tivity and specifieity are slightly 
better than for either of the preceding 
parameters (Tables 5 and 6). The 
specificity was 96%. Nine of the 17 
abnormal eyes were already positive 
by —2 years, 12 by 0 years, and 14 by 
+3 years. Of the remaining three 
eyes, two belonged to patient 8 (eyes 9 
and 10), and the other had a rim that 
decreased from four tenths DD at —5 
years, to 1.25 tenths DD by 0 years, 
the last available photo. It is reason- 
able to assume this eyeewould likely 
have screened positive by +3 years, 
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Table 9.—Vertical Ovalness of the Cup: Abnormal Patients | 


Years to Visual Field Loss 


SR D Re ae +3 +4 


+1 +2 
No. of eyes with available photos$ 74 2 2 5 Bs. 1 4 5 4 2 
No. of eyes positives 2 1 2 3 2 j/ 2.35 2 2 


Cumulative number positive || 


Concave slopes plus cup/disc cri- 
terion 


No. of eyes with available photos$ 
No. of eyes positives 
Cumulative number positive || 


*Concave temporal and nasal slopes. 


Fee 210507105 711. TA 


TOf the two eyes with photos available only for this interval, one met the slope criterion, the other 


met neither criteria for positivity. 


iOne case previously meeting both criteria now meets only the slope criterion. It remains in 


cumulative positive column for both criteria. 
§Excludes patient 8 (eyes 9 and 10). 


||A tota! of 17 eyes were available (including patient 8: eyes 9 and 10). 
1 Concave temporal and nasal slopes plus a cup/disc ratio = 0.5 tenths DD greater in the vertical 


than horizontal direction. 


+ Two cases previously positive now negative because cup too large to permit vertical /horizontal 
disparity. They remain positive in the cumulative column. 
**One case previously positive now has larger cup in the horizontal than vertical meridian. It 


remains positive in the cumulative column. 


Table 11.—Thickness of Nerve Fiber Layer: Abnormal Patients 


—5* 
Flat or Lost 
No. of eyes with available photost 7 


Years to Visual Field Loss 


-3 -2 -1 


2 


5 3 10 4 5 3 í 
No. positivet 1 2 3 2 10 4 5 im 
8 8 13 14 14 14 


3 
i 3 4 


Cumulative number positive§ 5 


Lost 
No. of eyes with available photost 7 


No. positivet 
Cumulative number positives 0 


0 0 





10 4 5 4 
8 2|| 5 3|| 
WE 1214 ^ 31. 24] 


2 5 3 
2 1 1 
2 3 4 


*Of the two eyes with photos available only for this interval, one was normal thickness, the other 


flat. 


The border of one eye was out of focus and could not be read; this is excluded from both the 


number available and the number positive. 
iExcludes patient 8 (eyes 9 and 10). 


8A total of 17 eyes were available (including patient 8: eyes 9 and 10). 

||Those missed, read as flat, were previously read as lost, indicating limited variability. Of the eyes, 
one had subsequent photos, all of which were read as lost once again. 

1 The additional case is the one that could not be read at 0 years. 


leaving only the two eyes of case 8 
undetected. 

Interval sensitivities were similar 
to those for the cup-/disc parame- 
ters. 


Asymmetry of the Two Eyes 


The clearest demonstration of 
asymmetry between a patient’s two 
eyes was the ratio of the widths of 
their narrowest remaining rims. A 


ratio permits maintenance of a large 


difference even as the rims become 
smaller and the potential for an abso- 
lute difference decreases. In some 
instances of abnormal eyes, however, 
the ratio was indeterminate (the 
denominator being zero). Since, by our 
preceding analysis, zero remaining 
rim indicat@s an eye is almost sure to 
have established or impending visual 
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field loss, these were considered posi- 
tive. 

The minimal acceptable screening 
level occurred at 3.0 or above (Table 7), 
a specificity of 94%. The sensitivity 
remained very low until 0 years, by 
which time nine of the 18 cases had 
already screened positive (Table 8). By 
+5 years, 11 of the 13 cases were 
positive. Interval sensitivities were 
not as high as for the preceding 
parameters. 

Any narrowing of the criteria 
resulted in a drop in sensitivity. At 4.0 
or above, two cases positive at 0 years 
and one at +5 years become nega- 
tive. 


Vertical Ovalness of the Cup 


We analyzed two definitions of 
“vertical ovalness": concave temporal 
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Table 10.—Thickness of the Nerve 
Fiber Layer: Controls ə 


No. of Cumulative 
Eyes % % 


Elevated 187 91 à 


Flattened 15 7 98 
Lost 4 2 100 


Total 206 2x* A 


and nasal slopes with a cup/disc ratio 
of at least 0.5 tenths DD greater in the 
vertical than horizontal meridian, and 
the slope criterion by itself. Concave 
nasal and temporal slopes were pres- 
ent in only 8% (17 eyes) of controls, 
and in 0.5% (one eye) was this asso- 
ciated with the additional cup/disc 
meridional criterion. The sensitivity 
of both eriteria are presented in Ta- 
ble 9. 

The specificity for the less strin- 
gent slope criterion is 92%, within the 
acceptable range. Ten of the 17 eyes 
already were positive at 0 years. the 
two remaining eyes becoming positive 
at +4 years. Two of the five negative 
eyes did not have photos taken at +4 
years. Had they been available, the 
cumulative sensitivity might have 
been higher. As expected, the speeific- 
ity of the more stringent criterion was 
much higher (99.5%), but the sensitivi- 
ty much lower. Less than half the eyes 
were already positive by the time 
visual field loss first occurred (0 
years), and only one additional case 
became positive at +4 years. In fact, 
the cumulative sensitivity is some- 
what misleading. Keeping with our 
earlier practice, once an eye screened 
positive it remained in the cumulative 
positive column. But several patients 
eventually lost their meridional crite- 
rion as the horizontal cup expanded 
faster than the vertical, eventually 
surpassing it in size. Therefore, what 
was originally a positive case might, if 
screened later in its course, be nega- 
tive. 

Interval sensitivities for either cri- 
terion were lower than for the cup/ 
dise criteria or width of the remaining 
disc rim. 

Thickness of the 
Nerve Fiber Layer 

In our companion article (see p 
1444) we demonstrated progressive 
thinning of the nerve fiber layer 
during the course of the disease. After 
sketching the actual thickness ob- 
served in three dimensions we catego- 
rized the thickness as normal (E, or 
elevated), thinned (F, or flattenec), or 
lost (L, completely flat, without any 
thickness at all). Masked reproducibil- 
ity trials indicated near-perfect 
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agreement, with only occasional pho- 
tos being reread in adjacent catego- 
ries (E-É, F-L). 

The broader criterion, flattened or 
lost, has an acceptable specificity of 
91% (Table 10). The sensitivity was 
quite high, almost half the eyes posi- 
tive at —2 years, and 13 of the 17 
positive by the t:me of onset of glau- 
comatous field less (Table 11). Maxi- 
mum sensitivity, 14 of 17 eyes posi- 
tive, was achieved by +1 years. In 
fact, all 14 positive eyes were probably 
recognizable as such by 0 years. The 
single case added at +1 year (L, 
completely lost) was out of focus and 
could not be read at 0 years. It is 
reasonable to suppcse that, had the 
0-year photo been in focus, it would at 
least have been flattened at that time. 
Of the three eyes that never screened 
positive, two belonged to patient 8, 
and the third had a thick nerve fiber 
layer at —5 years, the only photo avail- 
able. 

Interval sensitivities were higher 
than for any other criterion. Excluding 
case 8, it reached 100% by 0 years. 

The specificity cf the narrower 
criterion, lost, vas far higher (98%), 
but the sensitivity was reduced and 
the diagnosis delayed. Half the eyes 
were not screened positive until 
between —1 and 0 years, though 11 of 
the 17 eves were-pos tive by +1 years. 
One additional case became positive at 
4 5 years (not shown in Table 11). Two 
of the five eyes thet never screened 
positive were from patient 8, while 
two others negative at -—5 years 
lacked additional photos. 


Other Criteria 


Presence of peripapillary pigmenta- 
tion, visible laminar dots covering an 
area of at least Zx 2 tenths DD, 
transparency, and concave and "bean- 
pot” contours ot the temporal slope 
were all present in too large a propor- 
tion of controls to serve as useful 
screening parameters. 


COMMENT 


A variety of disc parameters have 
been advocated to help distinguish 
patients with impending or estab- 
lished visual field loss. Unfortunately, 
we are rarely provided with the sensi- 
tivity and speciticity of these criteria, 
and almost all comparisons are be- 
tween patients with and without 
established field loss, precluding any 
assessment of when, in the course of 
the disease, those parameters first 
become positive. 

Some investigators simply state a 
particular criterion “suggests” true 
glaucoma, insufficient information on 
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which to base a diagnosis and initiate 
therapy. The question is whether it is 
sufficiently more common among 
glaucomatous patients than normal 
individuals tc serve as a distinguish- 
ing characteristic. Similarly, indicat- 
ing the diagrosis was correct 86% of 
the time* is equally unrevealing. We 
do not know what proportion of 
patients with glaucoma were missed 
(resulting in false-negatives) and 
what proporzion without glaucoma 
were mistakenly diagnosed as having 
it (resulting in false-positives). This is 
especially problematic in glaucoma, 
where only a very small proportion of 
the populaticn has the disease and 
where the actual mix of patients with 
glaucoma and normal patients may 
vary from series to series. For exam- 
ple, surveys commonly show that 0.4% 
of the adult population have zlauco- 
matous field oss and that. one half to 
two thirds of those with such field 
loss, but only 9% of the population as a 
whole, have a single screening pres- 


. sure over 21 mm Hg. Therefore, pres- 


sures over 21 mm Hg "suggest" glau- 
comatous field loss; they result in only 
nine false-positives and 0.2 false- 
negatives for every 100 individuals 
screened, anc they provide the correct 
diagnosis "9176 of the time.” But this 
is not nearly as meaningful as know- 
ing the sensitivity is only 65% (more 
than one third of all patients with 
established field loss would be missed 
by simple tonometric screening), and 
that the speeificity is 91% (9% of all 
normal indiv duals will be thought to 
be abnormal) regardless of the actual 
proportion of normal and abnormal 
subjects in the group studied. 

An “ideal” screening test would 
have a sensitivity and specificity of 
100%, something rarely achieved. In 
practice, we attempt to strike a 
balance between maximum sensitivi- 
ty, since we do not wish to overlook 
cases requiring treatment, while 
keeping the specificity within man- 
ageable limits. This is especially diff- 
cult in glaucoma screening, where the 
prevalence of true disease is so low. 
For example since 9% of a population 
over age 40 will have screenirg pres- 
sures over 2: mm Hg, but only 3% of 
these hypertensive patients will have 
established feld loss (a useful criteri- 
on of true glaucoma), 32 normal 
patients screen positive for every one 
abnormal pstient detected, a wholly 
inadequate ratio. Admittedly, glauco- 
matous field loss will develop in some 
of these ocular hypertensive patients, 
but at a rate so low (estimated at one 
to five per 1,900 per yr) as to limit its 
value. Raising the pressure criterion 
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wil improve the specificity and 
reduce the number of false-positives, 
but also lowers the sensitivity, in- 
creasing the number of false-nega- 
tives (patients with true glaucoma 
thought not te have it). 

In the present study we attempted 
to arrive at an estimate of the true 
sensitivity and specificity of the most 
promising fundus parameters at vari- . 
ous stages in the course of the disease. 
Since stereoscopic fundus  photo- 
graphs were not taken at regular 
annual intervals, our methods admit- 
tedly are inexact. Definitive investi- 
gation would require annual examina- 
tion of hundreds of ocular hyperten- 
sive patients overa period of ten to 15 
years. Before embarking on so expen- 
sive and laborious a task, it is reason- 
able to avail ourselves of all available 
data to determine which, if any, pa- 
rameters are worthy of such investi- 
gation. Our study provides sufficient 
information on which to base this. 
decision. i 

None of the parameters investi 
gated really proved satisfactory. Of 
those with promise, the specificities 
varied from 92% to 98%—acceptable 
levels—but the sensitivities were quite 
low, at least until rather late in the 
course of the disease. For example, 
one of the highest sensitivities was 
recorded by sereening for remaining 
dise rim at its narrowest point of one 
tenth DD or less. While nine of 17 eyes 
were already positive at —2 years, 
only 12 of 17 were positive at the onset 
of glaucomatous visual field loss (0 
years), and the maximum sensitivity, 
14 to 15 of 17 was not achieved until 
three years later. The sensitivities for 
flattening of the nerve fiber layer as 
it crossed the temporal rim were 
comparable, while those for vertical 
ovalness (in its broader, less specific, 
sense), and horizontal and vertical 
cup/dise ratios were somewhat low- 
er. 

Despite the disappointing nature of 
our results, they are more encourag- 
ing than those recently reported by 
Kitazawa and associates." For reasons 
already given, our definition of asym- 
metry of the two dises differs from 
theirs, and the results are not directly 
comparable. The lower specificity of 
the cup/disc ratio eriterion in their 
study is probably attributable to at 
least two faetors: they used an "ac- 
cepted” screening level of five tenths 
DD, while we purposely adjusted the 
level to achieve a minimal specificity 
of 91%; their “controls” were “ocular 
hypertensive patients,” in some of 
whom visual field loss *might have 
been on the verge of developing, while 
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ours were normotensive patients, a 
more approprlate group under these 
cireumstances.'" Their lower sensitivi- 
ty represents a single determination, 
presumably at the time each subject 
entered the study, unadjusted for 
duration to visual field loss. In our 
study, sensitivity was recaleulated at 
annual intervals adjusted for duration 
to field loss. 

A combination of criteria does not 
improve the situation appreciably: 
eyes with the narrowest rims tended 
to be the ones with flattened nerve 
fiber layers, vertieal ovalness and 
large cups. In contrast, we recently 
demonstrated that defects in the 
nerve fiber layer of the retina correct- 
ly identified all abnormal patients 
within one year of onset of visual field 
loss, including patient 8 (eyes 9 and 
10), which could not be identified by 
any of the above criteria.” Regression 
analysis suggested that nerve fiber 
layer defects were likely to be visible 
in the vast majority of cases years 
before the onset of visual field loss. 
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It is hardly surprising that defects 
in the nerve fiber layer are more 
sensitive and specific indices of 
impending field loss than various cup/ 
dise relationships. Defects in both the 
nerve fiber layer and visual fields are 
direct consequences of neuronal dam- 
age. Dise parameters, however, repre- 
sent a complex mixture of normal 
variation and damage of both nerve 
elements and glial supporting struc- 
tures, primarily the latter. 

The significance of visible defects 
in the nerve fiber layer deserves full- 
scale, definitive, prospeetive evalua- 
tion. The additional cost and effort of 
evaluating these other, admittedly 
less promising, disc parameters at the 
same time should be minimal and 
might well be warranted. 

Asymmetry of the two eyes, peripa- 
pillary pigmentary abnormalities, 
area of transparency and abnormal 
contours of the temporal slope, and 
visibility of the lamina dots were 
insufficiently sensitive and specific to 
serve as useful screening tools. 
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CORRECTION 





We do not wish to imply that a valid 
clinical sign must also be a useful 
screening tool. A screening tool must 
have a high sensitivity and specificity. 
But by narrowing the criteria one may 
raise the specificity dramatically, to a 
point that any patient fulfilling the 
criteria has a very high likelihood of 
having true glaucoma. For example, 
none of the controls had a narrowest 
rim of less than 0.25 tenths DD, a 
vertical or horizontal cup/disc ratio 
greater than 8.0 tenths DD, or asym- 
metry of the remaining rim in the two 
eyes of greater than 5.0 tenths DD, 
while only 0.5% met our strictest defi- 
nition (contour and cup/dise ratio) of 
vertical ovalness. Patients fulflling 
any of these criteria deserve imme- 
diate and thorough investigatior and 
perhaps therapy as well, regardless of 
whether or not glaucomatous field loss 
already has occurred. Of course, this 
heightened specificity implies a sharp 
loss in sensitivity, and many patients 
with impending or established field 
loss will not satisfy these criteria. 
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Error in Tabulation.—In the article entitled “Scaling of Visual Acuity Measurements,” 
published in the February issue of the ARCHIVES (97:327-330, 1979), the tabulation at the 
top of the first column on page 328 should have appeared as follows: 
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. a (minutes of arc) 
2 3 
y = visual efficiency 


83.6% 69.9% 
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Multivariate Analysis of the Risk of 
Glaucomatous Visual Field Loss 


William M. Hart, Jr, MD, PhD; Michael Yablonski, MD, PhD; Michael A. Kass, MD; Bernard Becker, MD 


e |n a retrospective study, 92 patients 
with ocular hypertension, ie, intraocular 
pressure of 21 mm Hg or higher, and no 
evidence of glaucomatous visual field 
defects, were observed for five years. 
Visual fieid defects developed in one or 
both eyes of 33 patients during the five- 
year follow-up period, while none were 
detected in the remaining 59. Values for 
suspected risk factors, determined at the 
outset oí the follow-up period, were 
subjectec to a multivariate analysis with 
use of linear discriminant analysis and a 
multiple logistic function. Models of risk 
providing maximum separation of the two 
patient groups ‘visual field loss vs no 
visual field loss) found that the risk 
factors having the greatest significance 
for prediction of visual field loss included 
vertical estimates of cup/disc ratio, mean 
IOP during the period of observation, a 
positive family history of glaucoma, and 


age. Factors having the lowest predictive 


values included !OP response to topical 
dexamethasone, plasma cortisol suppres- 
sion, and a history of systemic hyperten- 
sion. 

(Arch Ophthalmol 97:1455-1458, 1979) 


primary open-angle glaucoma is a 

chronic disease that, in its fully 
developed state, is easily recognized. 
However, as in many chronic diseases, 
the onset is insidious, making early 
diagnosis diffieult. In the absence of 
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characteristic visual field defects, 
many ophthalmologists are reluctant 
to make the diagnosis of glaucoma 
and favor use of the term “ocular 
hypertension." With the large-scale 
availability to the public of ophthalmic 
services and of screening programs 
designed to detect elevations of 
intraocular pressure, it is common to 
encounter patients who have IOPs 
well above the mean for the general 
population but have no other manifes- 
tations of glaucoma.’ The dilemma in 
managing these patients invclves the 
lack of clear-cut criteria by which to 
make the decisions regarding diagno- 
sis and institution of therapy.'^ Such 
decisions are not lightly made, for 
the consequences of possible delayed 
detection and visual loss on the one 
hand must be weighed against the 
known risks, symptoms, costs, and 
patient compliance problems of 
long-term medical therapy on the 
other.** 

We did a retrospective study of 
patients who initially had elevated 
IOPs and normal visual fieids. Our 
intent was to develop a technique 
based on risk factor analysis to esti- 
mate the probability of visual field 
loss within a subsequent time period 
(five years). 


METHODS 
Case Selection 


Ninety-two patients were selected who 
had been observed for five years or more 
with no evidence of visual field ‘oss or in 
whom visual field loss had developed with- 
in a five-year period after initial observa- 
tion. All patients had ocular hypertension 
at the start of the observation period (IOPs 
of 21 mm Hg or greater and normal visual 
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fields). Patients were included regardless 
of the presence or absence of cupping of 
the optic disc. All risk factors were record- 
ed at the beginning of the observation 
period. All patients had open angles by 
gonioscopy. At regular follow-up examina- 
tions (three to four per year), IOP was 
measured by applanation tonometry, and 
visual fields were examined carefully with 
use of a modified Armaly-Drance screen- 
ing technique.''" Defects that were de- 
tected with a threshold target during 
kinetic perimetry were confirmed by static 
testing. Cup/disc ratios and cup depth esti- 
mates (on a scale from 0 to 5) were means 
of four observations (four separate exam- 
iners) made from stereoscopic color photo- 
graphs taken near the beginning of the 
follow-up period. Glaucomatous visual field 
loss was defined according to the criteria of 
Armaly! as a paracentral scotoma over 5°, a 
nasal step over 10°, or a polar enlargement 
of the blindspot into the Bjerrum region 
over 45°. The recorded values from one eye 
were used for each patient: in the visual 
field loss group, the values for the first eye 
to demonstrate a field defect, and in the no 
visual field loss group, the eye with the 
higher initial IOP. 

Case selection criteria and risk factors 
included in the study are summarized in 
Tables 1 and 2. Patients also were included 


Table 1.—Case Selection Criteria 


IOP — 21 mm Hg at start of obser- 
vation period 

Normal visual fields at start of ob- 
servation period 

Gonioscopically open angles (esti- 
mated as nonoccludable by ini- 


tial examiner) 

Extent of optic disc cupping not 
considered 

Follow-up of five years or until de- 
tection of visual field loss in one 
or both eyes 

Over age 45 years at fhe start of 
the study 
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Age (yr) at start of observation 
period 
2. Race (0, white; 1, black) 
3. Initial IOP (mm Hg) 
4. Mean IOP during subsequent peri- 
od of observation (mm Hg) 
5. Tonographic outflow facility (uL / 
min /mm Hg) 
6. Cup/disc ratios 
Horizontal and vertical esti- 
mates by color 
Horizontal and vertical esti- 
mates by contour 
7. Depth estimate of cup (scale of 
0 to 5) 
8. Family history of glaucoma (0, 
negative; 1, positive) 
9. IOP response to topical dexa- 
methasone (0, nn; 1, ng; 2, gg) 

10. Plasma cortisol suppression (%), 
determined 8 to 9 hr after oral 
dexamethasone, 0.25 mg 

11. History of systemic hypertension 
(0, negative; 1, positive) 

12. Diabetes mellitus, including posi- 
tive glucose tolerance test (0, 
negative; 1, positive) 

13. Myopia >3 diopters (0, negative; 
1, positive) 

14. Pigmentary dispersion syndrome 

(0, negative; 1, positive) 
































Table 3.—Risk Factors Ranked 
by Stepwise Multiple Regression 
Analysis 


Risk Factor 


. Vertical cup/disc ratio 

estimated by color 
2. Mean IOP 

. Horizontal cup/disc ratio 
estimated by color 

. Family history of glaucoma 

. Age 

. Race 

. Depth of cup 

. Diabetes mellitus or posi- 
tive glucose tolerance 
test 

. Vertical cup/disc ratio 
estimated by contour 

. Tonographic facility of 
outflow 

. Systemic hypertension 

. Horizontal cup/disc ratio 
estimated by contour 

. Cortisol suppression 

. Initial IOP 

. lOP response to topical 
dexamethasone 











regardless of whether or not they were 
treated. A number of potential risk factors 
were not included, as there was insuffi- 
cient uniformity of recorded data for them. 
These included histories of specific forms 
of cardiovascular disease other than hyper- 
tension or diabetes mellitus; epinephrine 
testing; and HLA antigen testing. No esti- 
mates were made of any tendency toward 
increasing IOP during the period of obser- 
vation. All risk factors (with the exception 
of mean IOP) were determined near the 
start of the observation period. Polychoto- 
mous factors (eg, race, family history of 
glaucoma, and steroid responsiveness) 
were assigned arbitrary numerical desig- 
nations as shown in Table 2. Intraocular 
pressure response to topical dexametha- 
sone and plasma cortisol suppression had 
been determined as previously  de- 
scribed.'' ' 


Statistical Methods 


The technique of multivariate analysis 
used in this study involved solution of the 
multiple logistic function. The numerical 
values of the risk factors for each ease were 
used to compute estimates of the relative 
contribution of each risk factor to the total 
risk of visual field loss development. These 
estimates were expressed as coefficients of 
the multiple logistic function. The coeffi- 
cients were then used to compute estimates 
of the predicted probability of visual field 
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(Logit of Risk) 


Relationship between P (risk) and logit of 
risk in multiple logistic function. 


loss for each case. The multiple logistic 
function is expressed as follows: E 
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In this function, P is the probability (risk) 
of visual field loss; a is a constant that for 
large study populations has the property of 
describing the prevalence of the disease; X; 
are the values of the individual risk factors 
(eg, mean IOP); £; are the coefficients. and 
k is the total number of risk factors. The 
risk factors (X;) represent either diserete 
(dichotomous or polychotomous) or contin- 
uously variable parameters. The expo- 
nent, 


B iki ) , 
1 


is a linear function called the logit of risk. 
As shown in the Figure, as the logit attains 
a large positive value, P approaches 0, 
while as the logit attains a large negative 
value, P approaches 1. The relationship is 
nonlinear in that the greatest change in P 
for a unit of change in the logit of risk is at 
a value of P = .5, while at the extremes of 
the curve, P is less affected by changes in 
the logit. The sign convention of the logit is 
such that negative coefficients are asso- 
ciated with factors that increase risk. 

The data were fit to the multiple logistic 
function on a digital computer. Whereas 
the method of solution as originally 
described was constrained by assumptions 
of univariate normality for each risk 
factor," we have used a “maximum likeli- 
hood estimation" method of solution," 
which permitted multiple (ncn-normal) 
assumptions about underlying distribu- 
tions. This was especially valuable in 
permitting inclusion of both discrete and 
continuously variable risk factors. The 
technique employed linear discriminant 
analysis to arrive at initial estimates for 
the coefficients, which were then refined 
by the iterative maximum likelihood meth- 
od. The estimate for each coefficient (8) 
was also computed relative to the standard 
error of its estimate (B;/SEg), yielding a 
value of t used to test the relative signifi- 
cance of the various risk factors. 

Following initial risk faetor selection 
based on ranking by stepwise multiple 
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Vertical Horizontal Tonographic 
Cup/Disc Mean  Cup/Disc Family Depth Outflow 
by Color IOP by Color History Age Race of Cup Facility Hypertension 








345 .463 .268 ; 
.388 343 .420 3 








Age i 368 
Race 472 .306 
347 






Depth of cup .118 .141 .216 ‘ .146 .084 
Hypertensio® .041 .228 .086 .102 .123 .324 .076 .031 ° 
Initial IOP .330 .012 .191 .457 .276 .464 .091 .563 .255 
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Table 5.—Model 1: Multivariate 
Risk Coefficients Ranked by t 
Values* 


Risk Factor 


Vertical cup/disc by 
contour 

Mean !OP 

Family history of 
glaucoma 

Age 

Facility of aqueous 
outflow 

Race 

Depth of cup 

Initial IOP 

Horizontal cup/disc 
by contour 

Hypertension 


—2.009 
—0.380 


2.477 
2.432 


—1.417 
—0.05451 


1.441 
1.042 


—6.654 
—0.9469 
—0.5391 
—0.07143 


1.033 
0.967 
0.830 
0.662 


0.3594 
0.4625 


0.587 
0.552 





*a — 26.64. 


Table 6.—Predicted Risk 
Distribution for Model 1 






Predicted Cases With Cases 
Risk of No Field With 
Field Loss Loss Field Loss 





regression analysis and elimination of 
strongly cross-correlated factors, the data 
were fit to the multiple logistic function as 
described. An initial solution involved a 
total of ten risk factors. A second solution 
of the logistic function used four of the 
most significant and easily obtainable 
factors. 


RESULTS 


Of the 92 subjects included in the 
study, glaucomatous visual field loss 
in one or both eyes developed in 33 
during the follow-up period of five 
years, while 59 retained normal visual 
fields in both eyes for the entire peri- 
od. A stepwise multiple regression 
analysis was used to rank the risk 
factors (Table 3). By this method the 
factors correlating most closely with 
subsequent visual field loss included 
the vertical eup/disc ratio estimated 
by color, the horizontal cup/disc ratio 
by color, the mean IOP, a positive 
family history of glaucoma, and age. 
The factors with the lowest contribu- 
tions to the stepwise regression were 
corticosteroid responsiveness and ini- 
tial IOP. The last two factors in Table 
2 were eliminated due to a very low 
prevalence (a total of three subjects 
had myopia greater than 3 diopters, 
and five had findings of the pigmen- 
tary dispersion syndrome). 

A group of ten factors was selected 
for multiple cross-correlation testing 
(Table 4). The highest cross-correla- 
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Table 7.—Model 2: Multivariate 
Risk Coefficients Ranked by t 
Values* 

















Risk Factor 





Vertical cup/disc by —1.218 4.566 
color 

Initial IOP —0.1565 2.668 

Family history of —1.483 1.989 
glaucoma 

Age —0.07136 1.872 





*a = 14.64. 


Table 8.—Predicted Risk 
Distribution for Model 2 


Predicted Cases With 
Risk of No Field 
Field Loss Loss 


E) 
.1 to .24 14 1 
.25 to .75 8 
2.75 


Cases With 
Field Loss 












tion coefficients were between differ- 
ent estimates of cup/disc ratio and 
between initial IOP and tonographic 
outflow facility (which had been 
simultaneously determined in all sub- 
jects). 

A similar group of ten factors was 
used in an initial solution of the multi- 
ple logistie function called model 1 
(Table 5). The estimates of the coeffi- 
cients were ranked by their t values. 
The order obtained was very similar 
to that produced by stepwise multiple 
regression analysis. As shown by the 
risk distribution predicted by this set 
of coefficients (Table 6), there was 
good separation of the visual field loss 
group from the remainder of the 
subjects. Based on an arbitrary point 
of P = .25, there were ten false-posi- 
tive cases and no false-negative cases. 
Again, vertical estimates of cup/dise 
ratios, mean IOP, positive family 
history of glaucoma, and age were the 
most significant risk factors. 

The group of ten factors in model 1 
was reduced in number based on the 
following considerations: The horizon- 
tal estimate of cup/disc ratio and the 
estimate of cup depth were eliminated 
since they represented essentially the 
same phenomenon expressed in the 
vertical estimate of cup/dise ratio. 
Mean IOP was eliminated since the 
intent was to establish an initial esti- 
mate of risk (ie, when only an initial 
IOP was obtainable). Facility of aque- 
ous outflow was eliminated as it was 
strongly cross-correlated with initial 
IOP. Race and history of systematic 
hypertension were eliminated as the 
two remaining factors with the weak- 
est contributions to risk determina- 
tion. 
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The remaining four factors were 
used in a second solution of the multi- 
ple logistic function (model 2, Table 7). 
The order of significance of the 
factors was unchanged from that 
found in the first solution, except that 
mean IOP was replaced in rank by 
initial IOP. Again, the vertical esti- 
mate of cup/disc ratio was the strong- 


est single risk factor in predicting . 


future visual field loss. The risk distri- 
bution predicted by the second model 
was degraded somewhat, compared to 
the first (Table 8). With the same, 
arbitrary point of P — .25, there were 
12 false-positive cases and one false- 
negative case. A similar model was 
generated substituting estimates of 
cup/disc ratios based on apparent 
ecntour rather than color. No signifi- 
eant change in the results was 
obtained. 


COMMENT 


Prior studies of prognostic, indica- 
tors of impending glaucomatous vi- 
sual field loss have evaluated individu- 
al factors (IOP, age, etc),^^^'* but 
with the exception of Armaly's analy- 
sis of the synergistic effects of age 
and IOP," these studies fail to employ 
multivariate techniques. No single 
risk factor acting in isolation can 
determine the total risk in a multivar- 
iate system. There is a complex inter- 
play of the multiple factors acting in 
concert. Thus, if the logit of risk is 
very high (eg, +4, as in the Figure), 
large elevations of IOP may be toler- 
ated for prolenged periods. An exam- 
ple of such a subject would be a rela- 
tively young person with no family 
history of glaucoma and no visible 
cupping of the optic disc. Conversely, 
if the logit of risk is close to 0, rela- 
tively small elevations in IOP may be 
suffieient to produce substantial in- 
creases in risk. Such a subject would 
likely be elderly, have a positive fami- 
ly history cf glaucoma, and show 
significant cupping of the optie disc in 
the vertical meridian. The use of 
statistical models to quantify these 
complex interrelationships can pro- 
vide the clinieian with a useful method 
to assess accurately the risk of visual 
loss. In addition, the benefit of a 
reduction in IOP in terms of reduced 
risk can be calculated. 

Different models will likely be 
found to be optimal for different clin- 
ical situations. The population of 
subjects used in this study shows an 
unusually high incidence of visual 
field loss when compared to other 
studies.’* This is in part due to the 
inclusion of subjects with elevated 
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IOP, normal visual fields, and cupped 
optie dises. In a larger population of 
subjects with ocular hypertension 
with an expected overall incidence of 
visual field loss of 10% or less, the 
coefficient values will necessarily be 
different. Also, models based on anal- 
ysis of risk factors that are easily 
obtained at initial examination may 
be replaced by more refined analyses 
during long-term follow-up (including 
values for mean IOP, for example). 
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The fact that corticosteroid respon- 
siveness has little predictive value 
simply reflects the fact that subjects 
with ocular hypertension tend to be 
corticosteroid responders, regardless 
of the risk of visual field loss. The 
strongest predicting risk factors 
found in these models support preva- 
lent clinical impressions as to the 
mechanism of glaucomatous visual 
field loss, for chronic elevation of IOP 
and evidence of optic nerve damage 
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Optic Nerve Decompression 


Presumed Postoperative Development of Medullated Nerve Fibers 


Burton J. Kushner, MD 


€ A child had an inoperable arterial 
venous malfermation with chronic papil- 
ledema first noticed at age 7 months. 
Bilateral optic nerve decompressions 
were performed with satisfactory results. 
What appeared to be medullated nerve 
fibers developed in the retina of one eye 
5⁄2 months after surgery. 

(Arch Ophthalmol 97:1459-1461, 1979) 


I^ 1872 DeWecker described a surgi- 
cal treatment for papilledema by 
incising the optic nerve dural sheath.’ 
The procedure received little atten- 
tion until Hayreh demonstrated in 
1964 the effectiveness of this principle 
in monkeys.* Subsequently reports 
haveappeared of successful treatment 
of papilledema in humans by cutting a 
window in the optic nerve sheath. In 
1969 Smith and associates’ ap- 
proached the optic nerve medially 
after removing bone laterally by a 
Krénlen approach. Davidson‘ ap- 
proached the optic nerve through a 
lateral orbitotomy. Galbraith and Sul- 
livan’ described a medial approach to 
the optic nerve without removing 
orbital bone, and Billson and Hudson* 
used a similar technique in children. 
This article describes the successful 
treatment of chronic papilledema in a 
child by eutting a window in the optic 
nerve dura! sheath. Also reported is 
what appears to be the development 
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of medullated nerve fibers after 
surgery. 


REPORT OF A CASE 


The patient, a girl born July 9, 1974, was 
the product of a normal pregnancy and 
delivery. She was referred to University 
Hospitals at age 7 months after her family 
physician noted increasing head circumfer- 
ence. 

In February 1975 (age 7 months), exami- 
nation showed a child performing at the 
expected developmental level for her age. 
Head circumference was 49 em (98th 
percentile). Large dilated veins could be 
seen on her forehead. Arteriography dem- 
onstrated a very large arteria! venous 
malformation involving the vein of Galen 


(Fig 1) Computerized axial tomography 
demonstrated normal-sized ventritles. Ini- 
tial ophthalmic examination demonstrated 
bilateral papilledema with marked vessel 
tortuosity but good disc color and no 
hemorrhages. Neither eye showed sponta- 
neous venous pulsation. The arterial 
venous malformation was considered inop- 
erable. Because of the normal ventricle size 
and the absence of symptoms of increased 
intracranial pressure, & shunting procedure 
was not advised. I reexamined the patient 
at intervals of several months with no 
change in the fundus appearance over the 


-next 11 months. 


In January 1976 (age 19 months), marked 
grayish pallor had developed in both optic 
discs, and the pupils were sluggish. Neuro- 
logic and neurosurgical consultation indi- 


Fig 1.—Left, Frontal projection, left vertebral angiogram. Right, Lateral projection of left 
vertebral angiogram. In both views, hypertrophic posterior cerebral arteries (árrow- 
heads) fill arteriovenous malformation draining into vein of Galen aneurysm (arrow). 
Straight sinus is anomalous (crossed arrow, right) but drains into superior sagittal 


sinus. 
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Fig 2.—Stereoscopic pairs of optic nerves. 
A, Optic disc, OD, February 1976, showing 
preoperative papilledema. B, Optic disc, 
OS, February 1976, showing precperat ve 
papilledema. C, Optic disc, OD, August 
1977, demonstrating resolution of paoil- 
ledema and whitish lesion that resembles 
medullated nerve fiber. D, Optic disc, OS, 
August 1977, showing resolution of panil- 
ledema. (Stereoscopic viewing can be 
facilitated by placing +5 sph before each 
eye and viewing from approximately 25 
cm. Placement of sheet of paper at junc- 
tion of two pictures and extending up to 
viewer's nose will avoid convergirg. Alter- 
natively, a 20-diopter prism can be placad, 
base out, over one eye, and photos can be 
viewed at 25 cm.) 


cated that the primary disease was still 
inoperable. 

Decompression of the right cptic nerve 
was performed on Feb 17 with use of 
essentially the technique described by Bill- 
son and Hudson. The optic nerve was 
approached nasally after detachment of 
the medial rectus muscle. Under cirect 
visualization, two longitudinal slits, 2 mm 
apart, were made in the optic nerve sheath 
with a Wheeler knife. A rectangular 
window, approximately 2 x 4 mm, was 
made by incising the dura between the two 
ineisions with vitreous scissors. Care was 
taken to exert minimum pressure on the 
optie nerve (Fig 2, A and B). Some 
improvement in the right optie disc was 
noted six days after surgery. 

On April 6, optie nerve decompression 
was performed in the left eye in a similar 
manner seven weeks after the surgery on 
the right optic nerve. At surgery, the right 
optic dise was observed and found to b» less 
edematous than in the preoperative state 
(Fig 3). Color had improved in the optic 
dise, and a spontaneous venous pulsation 
was present. The optic disc was somewhat 
less elevated. 

By April 23, appearance of both optic 
dises had improved. An intermittent left 
esotropia was noted, more sc at near. 
Pupils were normal, and no Marcus Gunn 
pupil was noted. Refraction demonstrated 
+3.00 sph +1.25 cyl x30? with the right 
eye, and +3.25 sph +1.00 cyl x155? with 
the left eye. Spectacles were ordered with a 
+2.75 addition, and orthophoria was 
regained. Interestingly, examination of 
the patient’s older brother on the same day 
showed an accommodative strabismus. 

On July. 26 (age 2), a whitish lesion was 
noted adjacent to the right optic dise (5% 
months after surgery). Disc color continued 
to look satisfactory. Without spectacles, 
the patient had an esotropia, and the right 
eye continued to be the fixing eye. With 
spectacles, orthophoria was present. 

On Nov 7 (age 2 years 4 months), the 
lesion in the right eye had been followed 
with serial drawings and noted to enlarge 
until this examination, after which it has 
not changed. 

Photographs of both optie discs in 
August 1977 (age 3 years 1 month) showed 
considerable improvement over the -preop- 
erative appearance (Fig 2, C and D) The 
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Fig 3.—Optic disc, OD, April 1977, seven weeks after 
surgery. Whitish tesion resembling myelin is not present. 


lesion in the right eye has the appearance 
of medullated nerve fibers. 

At examination on March 27, 19778 (age 3 
years 8 months), the appearance of the 
whitish lesion in the right eye was 
unchanged (Fig 4). Vision was 20/20 bilat- 
erally with the Sheridan Gardiner isolated 
letter matching technique. Orthophoria 
was present with spectacles. Stereopsis 
was at least 200 s with the Titmus test. 
Confrontation fields are grossly normal to 
confrontation; hewever, the patient’s age 
and cooperation does not allow for quanti- 
tative visual fielc testing. The child contin- 
ues to prefer to fix with the right eye with 
spectacles off. Developmentally, she is 
normal for-her age. 


COMMENT 


Medullated nerve fibers were first 
described by Virchow in 1856.’ They 
can usually be easily diagnosed clini- 
cally by their characteristic appear- 
ance of patches of white material with 
irregular feathery edges, often ob- 
scuring vessels-and usually not chang- 
ing with time. Aecording to a review 
by Duke-Elder; medullated nerve 
fibers hawe an incidence of between 
0.3% to 0.6% of the normal population. 
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Normally, myelinization starts cen- 
trally during gestation and reaches 
the lamina cribrosa at full term and 
stops there. When it does proceed 
beyond the lamina cribrosa, it is 
believed to do so shortly after birth.'^ 
Lopez-Enriquez thought that the pres- 
ence of medullated nerve fibers in the 
optic nerve was due to the abnormal 
presence of oligodendrocytes in the 
retina.” 

The presence of myelin artifact 
after enucleation has been described 
by Cogan and Kuwabara. In 1967 
they speculated that myelin intrusion 
into the retina could occur later in life 
in relation to papilledema. They 
described one case in which a whitish 
lesion appeared adjacent to the optie 
disc after resolution of papilledema. 
With time this lesion receded. Photo- 
graphs were not presented, and the 
evanescent course of this lesion sug- 
gests that it may have been an edema 
residue or artifact.’ 

The white lesion in the present case 
was not clinically evident until 5% 
months after surgery and definitely 
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Fig 4.—Optic disc, OD, March 1978, showing no change in appearance 
of whitish lesion from photograph in Fig 2, C, eight months earlier. 


was not present ir the photograph 
taken seven weeks zfter surgery (Fig 
3). This would eliminate the possibili- 
ty that myelin was squeezed into the 
retina by excessive pressure on the 
optic nerve curing surgery. If medul- 
lated nerve fibers nermally develop as 
late as age 2, and their observation 
here is a fortuitous coincidence, it 
would seem that ether cases of 
acquired medullated nerve fibers 
would have been cocumented. It is 
more likely that surgery in some way 
stimulated the production of myelin. 
The satisfactory visual result con- 
firms other reports that optic nerve 
decompression appears to be an 
acceptable form cf treatment for 
chronic papilledema when the un- 
derlying condition 5 antreatable. 


This investigation was supported in part by 
research grant 5-T01-EY9029 from the National 
Eye Institute, National Institutes of Health. 

Marlene Wahlstrom ook the preoperative 
photographs. Richard Ap»em, MD, assisted with 
the patient’s surgery. Raymond Chun, MD, and 
Al Levin, MD, participated in the patient’s 
care, 


10. Von Hippel E: Sind die markhaltigen 
Nervenfasern der Retina eine angeborne Anom- 
alie. Von Graefes Arch Ophthalmol 49:591-598, 
1900. 

ll. Lopez-Enriquez M: A proposito de la 
presencia de fibras medladzs en la retina. Arch 
Soc Oftalmol H:sp Am 9367-389, 1949. 

12. Cogan DG, Kuwaoara J: Some common 
artifacts in the retina. J Histochem Cytochem 
6:290-293, 1958. 

13. Cogan DG, Kuwakara J: Myelin artifacts. 
Am J Ophthalmol 64:622-626, 1967. 


Optic Nerve Decompress®n—Kushner 1461 








Qo 


Comparison of Photo Slit Lamp and 





Fundus Camera Photography of the Optic Disc 


Bruce E. Cohan, MD; Andrew C. Pearch, MSE; Susan A. Anderson, MS 


è The photo slit lamp has characteris- 
tics that may be important in optic disc 
photography for measuring glaucomatous 
cupping. This finding led to the question 


. Of whether disc photographs with the slit 


lamp showed less detail than fundus 
camera photographs. Tests were con- 
ducted of in-air resolution and of each 
instrument's ability to record fine vessel 
detail in normal human optic discs. The 
results showed that the instruments 
performed comparably in each test. 
(Arch Ophthalmol 97:1462-1464, 1979) 


I^ glaucoma, progressive change in 

the contour of the optic disc— 
cupping—is an intermediate sign be- 
tween elevated intraocular pressure 
and visual field loss. It is widely recog- 
nized that optic disc eupping is more 
closely associated than intraocular 
pressure with field loss. Attempts 
have been made to measure cupping 
from fundus camera photographs, but 
this has proved difficult, mainly 
because of problems inherent in the 
disce tissue. Goldmann’ has described 
the advantages of the slit lamp in 
examining the disc, and Schwartz? has 
emphasized the importance of the slit 
in appreciating the disc surface. 
Recently, we have described a method 
for photographing the disc using a 
photo slit lamp with its illuminator 
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modified to project a pattern of fine 
multiple slits. This makes it possible 
to eapture the disc surface in photo- 
graphs and has important implica- 
tions in the measurement of cup- 
ping. 

These implications lead to the ques- 
tion of whether optic disc photographs 
obtained with the slit lamp exhibit 
less photographic detail than fundus 
camera photographs. Two aspects of 
this question have been addressed 
here: (1) an in-air test of the resolution 
of the two instruments, and (2) a test 
in human optic disc photography of 
the ability of each instrument to 
record fine vessel detail. 


MATERIAL AND METHODS 


Zeiss fundus cameras were tested over a 
range of magnifications, obtained by inter- 
posing x 2 magnifiers between the instru- 
ment and a 35-mm camera back (Table 1). 
Focusing the fundus camera in the in-air 
test required a special procedure because 
its viewing magnification is so small ( x 4) 
and the depth of field (the distance over 
which the image appears in focus) is so 
large. Thus, the fundus camera was not 
focused through the eyepiece; instead, the 
camera back was opened and, with the aid 
of an Xx 20 magnifier, the image was 
focused on a piece of ground giass placed in 
the film plane. This gave the fundus 
camera an in-air viewing magnification 
comparable to that of the photo slit lamp. 
In the optic dise test, the fundus camera 
was focused through its eyepiece, because 
the opties of the eye increases the viewing 
magnification to approximately x 15. 

Zeiss photo slit lamps (equipped with a 
30/70 beamsplitter, 225-mm photoadapter, 
and x 2 magnifier) were tested over a 
range of magnifications using the Galilean 





power changer (Table 1). Monophotographs 
were obtained, using one optical train of 
the stereo microscope for both viewing and 
photography. 

A Haag-Streit Goldmann fundus contact 
lens with a special coating to reduce | ght 
reflections was used with the photo slit 
lamp (Coherent Radiation, 3210 Porter Dr, 
Palo Alto, CA 94303). 

In the in-air test, black-and-white Kodak 
Panatomic-X film was used. In the optic 
disc test, to compensate for reduced illumi- 
nation, faster-speed black-and-white Ko- 
dak Plus-X film was used. Films f-om 
fundus camera and photo slit lamp were 
developed together in Ethol Blue. 


In-Air Test 


Test targets for determining magnifica- 
tion and resolution were placed the same 
distance (125 mm) from the objective 
lenses of the fundus camera and the photo 
slit lamp. Photographic magnification was 
measured from photographs of a target 
ruled in millimeters. Photographic resolu- 
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Transmission Target ( x 3). . 
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tion was calculated from the detail in 
photographs taken of the US Air Force 
Standart Resolution Transmission Target 
(Fig 1) The tarzets had light lines on a 
dark field in high, (from Teledyne Gurley, 
514 Fulton St, Troy, NY 12187), medium, 
and low (from Hampson Precision Reticle 
Co, PO Box 549, Holyoke, MA 01040) 
contrast ratios; each allowed a maximum 
resolution reading of 228 lines/mm at x 1. 
These targets were illuminated from 
behind by electronic flash, which included a 
continuous tungsten light source for use 
during focusing. Optimum photographic 
exposure for each instrument at each 
magnification was determined through a 
series of preliminary photographs of the 
resolution tangets. 

Photographs o: the targets were evalu- 
ated with a microscope at x 35 for the 
finest resolvable three-line pattern. This 
object detail was-translated into an equiv- 
alent lines per millimeter value.' The reso- 
lution was then calculated by dividing by 
the measured photographic magnifica- 
tion: 

Object detail (lines/mm) 


Magnification 


Resolution = 


Optic Disc Test 
Three subjects were selected at random 
for optic disc phetography from a pool of 
normal human su»jects. None of the three 


ET PDO LE IE PRI ntm ve 


had prior experience as a subject for 
ophthalmie photography. Mydriasis and 
cycloplegia were obtained with 10% phenyl- 
ephrine hydrochioride and 1% eyclopento- 
late hydrochloride. First, a series of photo- 
graphs was obtained with the fundus 
camera. Then, after topical anesthesia was 
obtained with 0.5% proparacaime hydro- 
chloride, the Goldmann fundus contact lens 
was applied to the cornea with 2% methyl- 
cellulose, and photo slit-lamp phctographs 
were obtained. Power supply flash settings 
were those that previous experience had 
shown to give optimum exposure. To limit 
light scattering in the slit-lamp photo- 
graphs, the illuminator aperture was set at 
3 mm and the exit prism aperture was set 
at 3. 

Photographic magnifications ef the pho- 
to slit lamp were calculated by multiplying 
that instrument’s measured in-air magni- 
fication by Xx 0.91, the magnification 
factor of the Goldmann fundus contact 
lens.' Photographic magnifications of the 
fundus camera were calculated using the 
following ratio: 


Photographic Photographic 
magnification magnification 
(fundus camera) (slit lamp) 
Dise diameter Dise diameter 
on film on film 
(fundus camera) (slit lamp) 


The films were screened on a light table 


Table 1.—In-Air Test: Magnification and Calculated Resolution 


Magnification 
vr DOO an, 


Photographic 


Viewing 
Fundus camera 
Without magnifier 
One x 2 magnifier 
Two x 2 maanifiers 
Photo slit lamp 
(Galilean 
power 
changer 
settings) 


Resolution, Lines/mm, 
of Target Contrast 


—_— FO TE 


Low,§ 
1.6:1 


High,1 Medium, § 
100:1 6.3:1 





*Viewed on ground glass at film plane using x 20 magnifier. 
TObtained from Carl Zeiss Inc (125 mm binocular— x 16 ocular). 


Table 2.—@ptic Disc Test: Magnification and Number of Vessels Counted 


Magnification 


Viewing* 


Fundus camera 
Without magnifier 


One x 2*macnifier 


Two x 2 magnifiers 


Photo slit lamp 
16  (Gaileam 


25 power 
change: 


40 settings 





“Obtained frem Carl Zeiss Inc. 


Subject's 
Vessels 


Photographic 


s Adjusted by x C.91' (160 mm binocular— x 16 ocular). 
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and the best frames selected to represent 
each optic dise at each magnification for 
each instrument. The representative 
frames were tken masked and evaluated in 
a blind test using a microscope at X 10. 
Fine vessels vere counted in a temporal 
sector of the disc between the same two 


- prominent retinal vessels for each sub- 


ject. 


RESULTS 


Table 1 shows the magnifications 


and calculated resolution values for 
the fundus camera and the photo slit 
lamp from the in-air test. Resolution 
of each instrument decreases with 
increasing magnification. Further, 
resolution varies directly with target 
contrast, photo slit-lamp resolution 
varying more than fundus camera 
resolution. 

Table 2 shows the magnifications 
and number of vessels counted in the 
optic disc test. With each instrument, 
the number of vessels counted for 
each subjects disc is in the same 
range at comparable magnifications; 
the number əf vessels counted tends 
to increase with increasing magnifica- 
tion. 


COMMENT 


The in-air zest results show a simi- ° 


larity of resolution values for the 
fundus camera and the photo slit 
lamp. The deerease in resolution with 
increasing magnification is to be 
expected because the x 2 magnifiers 
and the Galilean power changer 
increase glass-to-air surfaces and re- 
duce effective aperture. While a direct 
relation betweer resolution and tar- 
get contrast s aiso to be expected in 
an optical system, the greater varia- 
tion in the case cf the photo slit lamp 
may be related to it« optical design. 
A meaningful comparison of the 
instruments, based on the resolution 
values, can be made only by taking 
into account comparable photographie 
magnifications. Fundus camera mag- 
nifieation in air is much lower than 
that of the sl t lamp, but in disc pho- 
tography it is inereased by the eye's 
optics to a level comparable to slit- 
lamp magnification. Accordingly, the 
resolution values for each instrument 
were multiplied by the magnifications 
obtained in dhotographing the dise 
(Table 2); ths gives the theoretical 
in-air object detail each instrument 
would record at comparable magnifi- 
cations (Fig 2). For both instruments, 
this object detail increases with 
increasing pnotegraphic magnifica- 
tion, which hes been reported for the 
fundus camera’ and may be a function 
of the film. Object defail for the 
fundus camera falls within the range 
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Fig 2.—Theoretical in-air object detail that would be recorded by 
fundus camera and photo slit lamp at photographic magnification 
obtained in optic disc photography. 


for the photo slit lamp; at medium 
contrast the difference between the 
two instruments is minimal. 

In photographs of the optic dise of 
normal human subjects, a comparison 
of vessel detail demonstrates that the 
fundus camera and the photo slit lamp 
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behave essentially the same. That the 
number of vessels counted tends to 
increase with increasing magnifica- 
tion is consistent with the in-air test 
comparison. 

The parity of fundus camera and 
photo slit lamp shown in these tests is 





surprising. The slit lamp was designed 
for anterior segment examination; 
anterior segment photographit capa- 
bility was subsequently added. The 
Goldmann fundus contact lens, made 
of pressed plastic, was designed for 
slit-examination of the fundus, and 
disc photography through it repre- 
sents yet another step beyond the 
design purpose of both the lens and 
the slit lamp. Yet, the present study 
shows that using the slit lamp for disc 
photography does not result in a loss 
of photographic detail when compared 
with fundus camera photographs. 


This study was supported in part by Public 
Health Service research grant EY 01076 from the 
National Eye Institute. 

Steven Schwartz, PhD, assisted in the prepara- 
tion of the manuscript. 


Nonproprietary Name and 
Trademarks of Drug 


Proparacaine hydrochloride—Alcaine, Oph- 
thaine, Ophthetic. 
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Ultrasonographic Features of 


Choroidal Malignant Melanomas 


Dwain G. Fuller, MD; William B. Snyder, MD; William L. Hutton, MD; Albert Vaiser, MD 


* in a 12-month period 26 eyes were 
enucleated after an ultrasonographic di- 
agnosis was made of malignant melano- 
ma of the choroid. Histologic features of 
the tumors were reviewed. The ultrasono- 
graphic diagnosis was correct in 100% 
(26/26) of enucleated eyes. Spontaneous 
vascular movement (SVM) was identified 
by standardized A-scan echography in 
69% (18/26) of the tumors. Contact 
B-scan ultrasonography demonstrated 
choroidal excavation in 65% (17/26) of 
the melanomas. During the 12-month 
study period, choroidal excavation was 
also demonstrated in cases of metastatic 
choroidal tumors, hemangiomas of the 
choroid, and long-standing choroidal 
nevi. The standardized A-scan finding of 
SVM is a compelling sign in the diagnosis 
of choroidal malignant melanoma. In 
contrast, the B-scan finding of choroidal 
excavation is a less useful sign since it 
may also be seen in various other ocular 
lesions. 

(Arch Ophthalmol 97:1465-1472, 1979) 


High accuracy in the ultrasono- 

graphic diagnosis of choroidal 
malignant melanoma has been re- 
ported by several authors. Ossoinig 
and Blodi' reported over 95% accuracy 
using standardized A-scan echogra- 
phy in a large series of these tumors. 
Coleman et al? were 95% correct in 
differentiating neoplastic choroidal 
tumors from benign choroidal lesions 
using immersion techniques, but ma- 
lignant melanomas were not distin- 
guished from metastatic tumors. 
Hodes and Choromokos reported 95% 
accuracy in a smaller series of 
patients using standardized A-scan 
echography in the diagnosis of malig- 
nant melanoma of the choroid. 

This study examines ultrasono- 
graphic and histologic features of 26 
consecutive eyes enucleated after 
ultrasonographic diagnosis of malig- 
nant melanoma of the choroid was 
made. Particular attention is given to 
the standardized A-scan echographic 
finding of spontaneous vascular 


Accepted for publication Jan 29, 1979. 

From the Texas Retina Associates, Dallas. 

Repfint requests to Texas Retina Associates, 
5421 La Sierra, Dallas, TX 75231 (Dr Fuller). 


Arch Ophthalmoi—Vol 97, Aug 1979 


movement (SVM) described by Os- 
soinig and Blodi' as an important 
diagnostic criterion in the ultrasono- 
graphic diagnosis of malignant mela- 
noma. Similar attention is paid to the 
B-scan ultrasonographic feature of 
choroidal excavation, which has been 
reported to be helpful in the diagnosis 
of malignant melanoma by Cole- 
man.’ 


MATERIALS AND METHODS 


Standardized echography using a contact 
A-scan unit (Ossoinig's Kretztechnik 7200 
MA) was introduced into our practice on 
June 1, 1977. During the next 12 months, 26 
eyes were enucleated after an ultrasono- 
graphic tissue diagnosis of malignant 
melanoma of the choroid was made. All 
eyes were examined using our contact 
A-scan echography unit and by use of a 
contact B-scan ultrasonography unit 
(Bronson-Turner Ophthalmic). Preopera- 
tive tissue diagnoses were based primarily 
on standardized A-scan echographic find- 
ings. 

Histologic review was performed to veri- 
fy the ultrasonographic diagnosis. Evi- 
dence of scleral invasion of tumor or orbital 
extension of tumor was recorded. The 
presence or absence of standardized A-scan 
SVM and B-scan choroidal excavation was 
tabulated in all cases. Maximal in vivo 
tumor thickness as measured by A-scan 
echography was noted. A correlation was 
made with in vivo tumor thickness and 
SVM and choroidal excavation. 


RESULTS 


The ultrasonographic diagnosis of 
malignant melanoma of the choroid 
was accurate in 100% (26/26) of 
enucleated eyes. Three eyes had dense 
cataracts or hazy media and the pre- 
operative diagnosis of malignant mel- 
anoma was possible only with ultra- 
sonographic examination. 

Spontaneous vascular movement by 
standardized A-scan examination was 
present in 69% (18/26) of the tumors. 
This figure compares closely with the 
finding of Ossoinig et al of SVM in 
70% of malignant melanomas.’ In 
more recent work, Ossoinig has been 
able to identify SVM in more than 
80% of malignant melanomas of the 
choroid (oral communication, June 22, 
1978). We did not find SVM to be 
statistically more common in large 
malignant melanomas (6 mm or 
greater in thickness) in comparison 


with small malignant melanomas (less * 


than 6 mm in thickness) in this 
series. 

Choroidal excavation was definitely 
present as determined by B-scan 
examination in 65% (17/26) of the 
tumors. Coleman et al report choroidal 
excavation in 42% of malignant mela- 
nomas of the choroid using their 
immersion B-sean system.’ It is of 
interest that choroidal excavation was 
identified in 91% (10/11) of malignant 
melanomas less than 6 mm in thick- 
ness in this series in contrast to only 
47% (7/15) of tumors 6 mm or greater 
in thickness. 3 

Fifteen of the 26 tumors were spin- 
dle-B malignant melanomas. Five of 
these tumors showed scleral invasion. 
The thinnest tumor in this group with 
scleral invasion was 1.7 mm. Eight 


tumors were of the mixed-cell type. . 


One of these tumors had a small epi- 
scleral tumor nodule. The remaining 
three tumors were epithelioid malig- 
nant melanomas. Major orbital exten- 
sion was present in one of these 
epithelioid tumors, a finding that was 
diagnosed preoperatively by ultraso- 
nography. 

The Table summarizes the findings 
for all 26 tumors in this study. 


REPORT OF CASES 


Case L—A 56-year-old woman (Table, 
patient 13) was referred for evaluation of a 
possible metastatic tumor of the choroid of 
the right eye. One week prior to our exam- 
imation the patient had noted decreased 
vision in her right eye. Questioning 
disclosed a one-year history of photopsia in 
the right eye. Three years previously the 
patient had undergone a radical mastecto- 
my for carcinoma of the breast. 

Best corrected vision was 20/60 in the 
right eye and 20/25 in the left eye. Fundus 
examination of the right eye showed a 
censiderably elevated, nonpigmented cho- 
reidal mass in the superonasal fundus, with 
an inferior retinal detachment with shift- 
ing fluid (Fig 1, top left). Contact B-scan 


examination showed a solid lesion of the . 


choroid with no choroidal excavation (Fig 
l, top right). Standardized A-scan exami- 
nation demonstrated the solid nature of 
the lesion and gave an internal spike 
height of 159 (Fig 1, bottom left); SVM 
was present. Maximal thickness of the 
lesion was 7.3 mm. The standardized 
A-scan findings were diagnostic for malig- 
nant melanoma of the choroid and virtually 
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excluded the possibility of metastatic 
breast tumor. The eye was enucleated and 
histologic examination showed a mixed-cell 
malignant melanoma of the choroid (Fig 1, 
bottom right). 

Case 2—A 71-year-old woman was 
referred for evaluation of a choroidal mass 


lesion of the left eye with a diagnosis of 


possible metastatic tumor. The patient had 
a history of a radical mastectomy 2% years 
previously for carcinoma of the breast with 
no known metastases. One month prior to 
our examination the patient had noted 
decreased vision in her left eye. Best 
corrected vision was 20/25 in the right eye 
and 20/40 in the left eye. Fundus examina- 
tion of the left eye showed an inferior 
equatorial large choroidal mass that was 
creamy in color (Fig 2, top). An inferior 
retinal detachment was present with shift- 
ing subretinal fluid. 

Contact B-scan ultrasonography of the 
left eye showed a solid, convex choroidal 
lesion with definite choroidal excavation 
(Fig 2, bottom left). Standardized A-scan 
examination showed a solid lesion with an 
internal spike height of approximately 80% 
(Fig 2, bottom right). NoSVM was present. 
The maximal elevation of the lesion was 3.6 
mm. A diagnosis of metastatic tumor to 
the choroid was made on the basis of the 
standardized A-scan findings of high inter- 
nal spikes. 

The patient had a thorough metastatic 
tumor evaluation; the findings were posi- 
tive and the patient underwent x-ray ther- 
apy to the left eye and chemotherapy for 
systemic metastases. The tumor regressed 
in the left eye and vision has remained 
stable for one year now. 

Case 3.—A 51-year-old woman (Table, 
patient 1) was seen with the complaint of 
decreased vision in her right eye for one 
week. Best corrected vision was 20/50 in 
the right eye and 20/25 in the left eye. 
Fundus examination of the right eye 
showed a pigmented, minimally elevated 
choroidal lesion of the macular area 
measuring approximately 5 x 4 disc-diam- 
eters in size (Fig 3, top left). A contact 
B-scan ultrasonogram showed a solid cho- 
roidal lesion with choroidal excavation (Fig 
3, top right). Standardized A-scan echogra- 
phy demonstrated a solid lesion with a 
maximal thickness of 1.7 mm and an inter- 
nal spike height of approximately 40%. The 
thinness of the tumor prevented assess- 
ment for SVM. 

The patient was reexamined in six 
weeks, with no change in vision, fundus 
examination findings, or echographic 
thickness. Six weeks later the patient was 
reexamined; vision was now 20/70 in the 
right eye and there was definite ophthal- 
moscopie evidence of lateral extension of 
the lesion (Fig 3, bottom left). Echographie 
thickness remained 1.7 mm. 

The eye was enucleated and a spindle-B 
malignant melanoma of the choroid was 
found with prominent scleral invasion 
(Fig 3, bottom right). 


COMMENT 


Ossoinig dnd co-workers'? have pre- 
sented firm criteria for the diagnosis 
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Ultrasonographic and Histologic Features of 
26 Choroidal Malignant Melanomas 


Maximal Spontaneous 
Thickness, Vascular 


mm Movement 
1: 7* — 


Patient 


2.1 
3.2, 3.97 


3.9 


5.2 
5.3 
4.3, 5.41 


4.5, 5.57 
5.8 
6.8 
7.3 
7.3 
7.5 
8.2 
8.2 
18 8.7 


19 10.1 


Excavation Histologic Features 


+ Spindle-B, 
scleral invasion 
+ Spindle-B 
Spindle-B, 
scleral invasion 
Spindle-B 


Spindle-B 
Epithelioid 


Spindle-B, 
metastatic from skin. 
Mixed 
Spindle-B 
Mixed 
Mixed 
Spindle-B 
— Spindle-B 
+ Spindle-B 
— Mixed 
* Mixed, 
episcleral nodule 
Mixed 
Spindle-B 
Spindle-B, 
scleral invasion 
Spindle-B, 
scleral invasion 
Epithelioid 
Mixed 
Spindle-B, 
siceral invasion 


Epithelioid, prominent 
orbital extension 





*This tumor remained unchanged in thickness on serial A-scan measurement, but definite lateral 


growth was demonstrated photographically. 


These tumors were initially followed up, but showed increased thickness on serial A-scan 
examinations. Second thicknesses given are ones measured just prior to enucleation. 
This tumor exhibited "collar button" formation with subretinal hemorrhage during seven-week 


follow-up period. 


of choroidal malignant melanoma us- 
ing standardized A-scan echography. 
The key criteria are as follows: (1) a 
solid choroidal mass lesion; (2) low to 
medium regular reflectivity, with 10% 
to 60% internal tumor spike height; 
and (3) SVM. 

B-scan ultrasonography can suggest 
that a choroidal mass lesion is solid, 
but A-scan echography more reliably 
confirms this by demonstrating the 
absence of aftermovement. After- 
movement can be most simply ex- 
plained as a brief vibration of nonsolid 
lesions that occurs following mi- 
cro-eye-movements. It is seen on the 
oscilloscope as vertical mobility of 
internal spikes between the retinal 
spike and the scleral spike. This move- 
ment is damped very quickly but 
recurs following subsequent small eye 
movements. Nonsolid lesions such as 
fresh subretinal blood or subretinal 


exudate show aftermovements by 
kinetic A-scan examination and thus 
are not confused with solid choroidal 
lesions. 

Standardized A-scan echography 
provides reproducible information 
about internal tissue reflectivity of 
choroidal lesions. ^ A given chorcidal 
mass will have the same tissue patzern 
on all standardized A-scan units. The 
relative homogeneity of malignant 
melanomas causes low to medium 
sound reflectivity from within the 
tumor mass. This is in striking 
contrast to metastatic choroidal le- 
sions, choroidal hemangiomas, and 
disciform lesions, which are typieally 
highly reflective due to their promi- 
nent, large internal tissue surfaces. 

Spontaneous vascular movement is 
virtually specific for malignant mela- 
noma of the choroid. It is thought to 
arise from active arterial blood flow,in 
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Fig 1.—Top left, Elevated nonpigmented choroidal mass in superonasal fundus. Top right, Contact B-scan 
ultrasonogram showing solid choroidal mass (T). Serous detachment of retina (R) is noted inferiorly. Bottom left, 
Standardized A-scan echogram is diagnostic of malignant melanoma of choroid. Surface of tumor is defined by 
overlying retina (R). Internal tumor echoes (T) are approximately 15% of maximal display height, wnich is shown by 
scleral spike (S) Bottom right, Histologic examination of the tumor shows mixed melanema of choroid 
(hematoxylin-eosin, x 250). 


Arch Ophthalmol—Vol 97, Aug 1979 Malignant Melanoma—Fuller et al 1467 


Fig 2.—Top, Nonpigmented elevated choroi- 
dal mass in inferior fundus. Bottom left, 
Contact B-scan ultrasonogram showing solid 
choroidal mass with definite choroidal exca- 
vation (arrow). Bottom right, Standardized 
A-scan echogram is compatible with diagno- 
sis of metastatic choroidal tumor and 
excludes diagnosis of malignant melanoma of 
choroid. Internal tumor echoes (T) are 
approximately 80% in height. 
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33 3.—Top left, Original fundus picture of minimally elevated pigmented choroidal lesion. Note distance between 
n'erior tumor margin and arrow, which marks specific landmark on inferotemporal retinal artery. Top right, Contact 
i-ecan ultrasonogram showing solid choroidal lesion adjacent to optic nerve (O). Choroidal excavation is identified 
y arrow. Bottom left, Fundus picture taken 12 weeks after Fig 3, top left. Obvious extension of tumor is seen by 
omparing same point on inferotemporal artery (arrow) with new inferior tumor margin. Bottom right, Histologic 
section of sclera in region of tumor showing spindle-B melanoma invading sclera (hematoxylin-eos;n, x 100). 





| 
Fig 4.—Left, Standardized A-scan echo- 
gram of large choroidal melanoma. Retinal 
spike (R) and scleral spike (S) delimit 
tumor (T). Spontaneous vascular move- 
ment (SVM) is shown by biurred second 
prominent tumor spike. Right, Diagram- 
matic blow-up of area of SVM that freezes 
/\ rapid vertical spike movement (arrow). 
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melanoma tumor masses. Sponta- 
neous vascular movement is mani- 
fested by fast, vertical movements of 
an internal tissue spike or spikes as 
displayed on the standardized A-scan 
oscilloscope (Fig 4). Unlike the phe- 


nomenon of aftermovement, SVM 
usually involves only one or two inter- 
nal tissue spikes and can be seen 
without preceding eye movement. Ex- 
perience is necessary to reliably iden- 
tify SVM. 

Spontaneous vascular movement 
may be difficult to identify in very 
thin tumors (less than 2 mm in thick- 
ness) since few internal tumor spikes 
are available between the surface reti- 
nal spike and the scleral spike for 
critical examination. The thinnest 
tumor in this series in which we found 
SVM was 3.2 mm. . 

Spontaneous vascular movement is 
not seen in metastatic choroidal 
tumors, choroidal hemangiomas, or 
disciform lesions using standardized 
A-scan echography at proper tissue 
sensitivity settings. As very rare 
exceptions to the rule, Ossoinig has 
seen SVM in cases of rapidly growing 
metastatic testicular tumor to the 
choroid (oral communication, June 22. 
1978). Ultrasonographie demonstra- 
tion of a solid choroidal lesion with low 
to medium, regular internal tissue 
spikes and definite SVM by standard- 
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Tumor 


Replacement of 
Normal Choroid 


Fig 5.—Top, Diagrammatic representation 
of choroidal tumor that has replaced 
normal choroid. Lesser reflectivity of base 
of tumor compared with surrounding 
normal high-reflective choroid produces 
3-scan ultrasonographic finding of choroi- 
dal excavation. Bottom left, Contact 


B-scan ultrasonogram of small, histologi- 
cally proven choroidal melanoma. Promi- 
nent choroidal excavation is seen (arrow). 
Bottom right, Contact B-scan ultrasono- 
gram of large, histologically proven cho- 
roida! melanoma. Note choroidal excava- 





tion (arrow). 


ized A-scan echography permits a 
diagnosis of malignant melanoma of 
the choroid with close to 100% certain- 
ty. 

Choroidal excavation as described 
by Coleman et al is the B-sean finding 
of an indentation of the normally 
smooth, concave choroidal outline 
caused by a choroidal mass lesion (Fig 
5). They report that choroidal excava- 
tion has been seen only with malig- 
nant melanoma of the choroid with 
their immersion B-scan equipment 
(Sonometric); With our contact 
B-scan unit (Bronson-Turner) we have 
seen choroidal excavation with meta- 
static tumors to the choroid, choroidal 
hemangiomas (Fig 2 and 6), and even 
choroidal nevi. During the 12-month 
period in which the 26 cases of malig- 
nant melanomas ir this series were 
collected, three metastatic breast tu- 
mors to the choroid were diagnosed 
and two of the three showed definite 
choroidal excavation. Two cases of 
choroidal hemangioma were seen with 
distinct choroidal excavation during 
this time. We also ultrasonographical- 
ly studied two eyes with typical cho- 
roidal nevi that have been followed up 
ophthalmoscopically and angiographi- 
cally for nine years, without substan- 
tial change. Both of these lesions 
showed choroidal excavation despite 
their thinness and relatively small 





size. Of additional interest is a recent 
report by Minckler and Allen" of a 
histologically proven case of adenocar- 
cinoma of the retinal pigment epithe- 
lium showing choroidal excavaticn by 
B-scan examination (Bronson-Turn- 
er). 

The presence or absence of choroi- 
dal excavation with a given choroidal 
lesion depends on several factors. 
Among these are the difference in 
reflectivity between normal choroidal 
tissue and the abnormal tissue replac- 
ing choroid, the type of signal process- 
ing and display employed by a partic- 
ular ultrasound instrument, the trans- 
ducer frequency used, and specific 
sensitivity settings used. Choroidal 
excavation with the B-scan equipment 
of Coleman et al seems to be very 
suggestive of malignant melanoma of 
the choroid. In contrast, with our 
B-scan equipment choroidal excava- 
tion may also be seen with metastatic 
choroidal lesions, choroidal hemangio- 
mas, choroidal nevi, and adenocarcino- 
ma of the retinal pigment epithelium, 
and it should be considered a “soft 
sign” at best in the ultrasonographic 
diagnosis of malignant melanoma of 
the choroid. 

At present the most widely avail- 
able B-scan unit in this country is the 
one we used in this series. An attempt 
to transfer ultrasonographic findings 
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Fig 6.—Top left. Choroidal hemangioma of right eye, located temporal to macula. Clinically, lesion was pinkishin color and 
had typical findings of choroidal hemangioma. Serous detachment of retina extended into fovea, giving 20/400 vision. 
Top right, Arteriovenous phase of fluorescein angiogram showing dye prominently in hemangioma vessels, which began 
filling prior to retinal arterial filling. Bottom left, Contact B-scan ultrasonogram of choroidal hemangiqma showing definite 
choroidal excavation (arrow). Optic nerve (O) is seen at top of picture. Bottom right, Standardized A-scan echogram is 
typical for choroidal hemangioma with high, regular angioma spikes (T) between retinal and scleral spikes 
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Fig 7.—Left, Contact B-scan ultrasonogram of large choroidal melanoma. Major extension of tumor into orbit (OT) is 
seen. Normal high-reflective orbital fat (F) is interposed between intraocular and extraocular parts of tumor. Right, 
Standardized A-scan echogram of same tumor shown in Fig 7, left. Retinal (R) and scleral (S) spikes enclose 
intraocular tumor (T). Normal orbital fat spikes (F) precede lower-reflective orbital tumor (OT) spikes. 


that are specific for the type of equip- 
ment used by Coleman et al can lead 
to erroneous tissue diagnoses and 
unfortunate enucleations. We think it 
is of great importance to stress the 
faet that choroidal excavation with 
the B-scan instrument we used is not 
specifie for malignant melanoma of 
the choroid. The specificity of choroi- 
dal excavation with other contact 
B-sean instruments newly on the 
market remains to be determined. 

Twenty-one of the eyes in this 
series were enucleated after the 
initial ultrasonographic diagnosis of 
malignant melanoma. Five of the eyes 
were only eyes or had small tumors 
with good vision and were observed 
for signs of growth. Two of the five 
tumors that were followed up showed 
simultaneous lateral extension (photo- 
graphic evidence) and increased thick- 
ness (A-scan evidence) during follow- 
up and were enucleated. Both were 
shown histologically to be malignant 
melanomas. Two of the remaining 
three tumors that were followed up 
showed definite ultrasonographic in- 
crease in thickness on follow-up exam- 
ination without lateral extension 
photographically. These eyes were 
enucleated on the basis of ultrasono- 
graphic evidence of increased thick- 
ness and were shown histologically to 
be malignant melanomas. The fifth 
tumor that was observed was quite 
thin and showed no change in thick- 
ness during follow-up, but demon- 
strated definite lateral extension 
ophthalmoscopically. Enucleation of 
this eye showed a spindle-B malignant 
melanoma with definite scleral inva- 
sion (ease 3). 

A-scan uKrasonography is an accu- 
rate, noninvasive means of monitor- 
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ing tumor thickness. This series shows 
the importance of both ultrasonogra- 
phy and fundus photography in moni- 
toring choroidal lesions for growth. 
We feel that a definite increase in 
thickness of a choroidal lesion deter- 
mined by A-scan examination is as 
meaningful as photographic evidence 
of lateral extension. Aceurate thick- 
ness measurement by A-scan tech- 
nique demands meticulous care and 
absolute certainty that the true maxi- 
mal thickness of a lesion has been 
recorded on each examination. 

One melanoma in this series had 
prominent extraocular extension. 
Both B-scan and A-scan examination 
identified orbital tumor preoperative- 
ly (Fig 7) and alerted the surgeon to 


be prepared for exenteration. The 


ultrasonographic diagnosis of extra- 
ocular extension of melanoma is reli- 
able only when there is substantial 
spread of tumor to the orbit. 

Prior to the introduction of stan- 
dardized A-scan echography into our 
practice, radioactive phosphorus tests 
were frequently performed on suspi- 
cious choroidal lesions. Standardized 
A-scan echography provides such 


great reliability in tissue typing that 
we feel radioactive phosphorus testing 
for malignant melanoma of the cho- 
roid has few indications, and we have 
all but abandoned it. Unlike radioac- 
tive phosphorus testing, echography is 
noninvasive and can be repeated 
frequently with no harm to the 
patient and no risk of tumor spread 
due to manipulation of the eye. 

This series of 26 malignant me ano- 
mas of the choroid adds further 
confirmation to the accuracy of stan- 
dardized A-scan echography in the 
diagnosis of ocular melanomas. We 
consider the standardized A-scan 
finding of SVM, with the uni: we 
used, a compelling ultrasonographic 
sign in the diagnosis of choroidal 
melanoma. In contrast, we conzlude 
that the B-scan finding of choroidal 
excavation, with our unit, is a sign of 
limited value in the diagnosis of cho- 
roidal melanoma since it may often be 
found in other types of ocular lesions. 
Our series stresses the importance of 
monitoring suspicious choroidal le- 
sions with serial A-scan thickness 
measurements as well as fundus 
photography to detect early growth. 
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Use of Air to Decrease Endothelial Cell Loss 


During Intraocular Lens Implantation 


William M. Bourne, MD; Richard F. Brubaker, MD; W. Miehael O'Fallon, PhD 


e We performed 26 consecutive intra- 
capsular cataract extractions with lens 
implantation. The last 17 implantations 
were performed with air instilled in the 
anterior chamber, whereas the first nine 
operations were performed without air. 
The central corneal endothelium of each 
eye operated on was photographed before 
and within five days after lens implanta- 
tion. A computer analysis of the endothe- 
lial photographs showed that, on the 
average, 32%,of the central corneal endo- 
thelial cells were lost during lens implan- 
tation without the use of air and 15% were 
lost when thedens was implanted with air. 
Increased endothelial cell loss was signif- 
icantly correlated with the failure to 
implant the iens with use of air, with 
increased operative endothelial trauma, 
and with higher postoperative intraocular 
pressures. A significantly larger increase 
in corneal thickness on the first postoper- 
ative day occurred in patients with larger 
or more varied cell sizes preoperatively. 

(Arch Ophthalmol 97:1473-1475, 1979) 
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ore endothelial cells are lest dur- 

ing cataract extraction with lens 
implantation than in cataract extrac- 
tion alone.’ Some surgeons have felt 
that the use of air in the anterior 
chamber during lens implantation can 
protect the cornea from damage.'* 
When published prospective studies of 
endothelial cell loss with intraocular 
lenses are compared, it appears that 
surgeons who used air in the znterior 
chamber during lens implantation 
caused less endothelial cell loss (Table 
1). This study compares the endothe- 
lial cell loss in two consecutive series 
of lens implant recipients. The two 
groups differed only in the use of air 
during their surgical procedures. 


MATERIALS AND METHODS 


Twenty-six consecutive intracapsular 
cataract cryoextractions with iris suture 
medallion lens implantations were per- 
formed by one of us (W.M.B. on 26 


patients over 64 years of age with normal 
corneas. Sixty-five pereent of the opera- 
tions used general anesthesia, and ten 
minutes of digital ocular massage and/or 
preoperative glycerin or mannitol were 
used in each case. Chymotrypsin was 
instilled into the posterror chamber prior to 
lens extraction in six patients. The surgical 
technique was the same in all 26 patients 
except that the last 17 patients had the 
lenses implanted with air to fill the anteri- 
or chamber, while the first nine patients 
did not. Most of the air was removed at the 
end of each procedure. The surgeon esti- 
mated the endothelial trauma after each 
operation.^ A four-level grading system 
was used, ranging from grade 0 (endothe- 
lium not touched by :he lens or instru- 
ments) to grade 3 (emdothelium touched 
several times or for more than 5 s). There 
were no operative complications. 

The central corneal endothelium of each 
eye operated on was examined and photo- 
graphed with a clinieal specular micro- 
scope a few days before the operation and 
within five days aftemward. A few days 


Table 1.—Endothelial Cell Loss in Lens Implantation: Prospective Studies 


——————————— 
Cell Loss (96) No. Cell Loss (95) No. 


Author (Surgeon) 


Binkhorst?" 

Cheng? 

Forstot (Jaffe) 

Hirst (Stark and Maumenee)* 
Irvine (Kratz) 

Sugar (Galin)* 

Rao (Aquavella)" 

Total 
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before the operation and on the first post- 
operative day, the intraocular pressure was 
determined with a Mackay-Marg tonome- 
ter, and the central corneal thickness was 
measured, either with a modified pachym- 
eter (Haag-Streit)'" or with the specular 
microscope.'*:* 

The determination of individual cell 
areas and average number of cells per unit 
area was made with use of a computer 
image processing system. Each photo- 
graphic negative was enlarged to a stan- 
dard size either by projecting the negative 
image on a screen or by making an 
enlarged positive print. A tracing of indi- 
vidual cell borders lying completely within 
the field of view was made with opaque ink 
on a thin sheet of transparent plastic 
(Mylar). 

Each tracing, representing a single 
specular microscopic photograph, was digi- 
tized with use of a high resolution video 
image digitizing system developed by the 
Biophysieal Sciences Unit of the Mayo 
Clinic. The digitized picture consisted of an 
array of 44,000 points, each of which was 
digitized to one of 256 gray levels (eight 
bits). A television averaging process was 
used to reduce noise to a low level. The 
system permitted digitization of 60 photo- 
graphs per hour. Each digitized image was 
stored on magnetic tape. 

The digitized image of the endothelial 
cell mosaic was then analyzed to determine 
the individual cell areas for all cells in the 
image. First, the area within the borders of 
each cell was determined. Second, the area 
of the cell borders was determined and 
then allocated to the individual cell areas. 
The following procedure was used to allo- 
cate the border area. 

The total border area was determined 
and divided into two parts: inner border 
area (between cells) and outer border area 
(the outermost border of the endothelial 
mosaic). It was assumed that the true cell 
border was located in the center of border 
image. The total border area within the cell 
mosaic was therefore assumed to be all of 
the inner border area and one half of the 
outer border area. The border area was 
allocated to each cell on the basis of the 
square root of the measured cell area with 
use of the equation below, where n is the 
number of cells in the mosaic: 


Area to be added to cell i = 


\/ Area; border area 
x within mosaic. 
> rea; 
i=l 


This equation was used iteratively, where 
Area, was the current estimate of individ- 
ual cell area based on the previous alloca- 
tion of the border area. Three iterations 
were necessary to produce a stable alloca- 
tion. 

To test the accuracy of our computer 
analysis, the cells on two tracings were cut 
out with scissors by cutting along the 
centers of the cell boundaries. Each cell was 
weighed and the weight in milligrams 
converted to square microns by multiply- 
ing it by the ratio of the total cell area 
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(from the computer) to the tetal cell weight 
for that tracing. There was no significant 
difference between the individual cell 
areas found by the two methods (by the 
paired t test, P = .50). 

The system was calibrated with use of 
specular microscopic photographs of a scale 
calibrated in 10-u units. Standard enlarge- 
ments of these photographs were used to 
produce a mosaic of square cells each 
having an area of 2,500 sq u. This standard 
mosaic was digitized with every run and 
used to calibrate the system. 

The mean and standard deviation for the 
individual cell areas were obtained for each 
endothelial photograph, and the data from 
at least three separate photographs were 
combined for each examination. An aver- 
age of 157 cells per cornea was measured 
for each examination. To study cell loss, the 
mean endothelial cell area (microns per 
cell) for each examination was converted to 
mean endothelial cell density (cells per 
square millimeter). The central endothelial 
cell loss, given as percentage of the preop- 
erative cell count, was calculated by 
comparing the preoperative and postopera- 
tive central endothelial cell densities for 
each cornea. Different variables were 
compared by either the rank-sum test or 
Spearman’s rank correlation (p) corrected 
for ties; a value of P < .05 was considered 
to be statistically significant. The coeffi- 
cient of variation (standard deviation 
expressed as a percentage of the mean) for 
cell size at each examination was used as a 
measure of the variability of endothelial 
cell sizes. The following variables were 
tested: cell loss, intraocular pressure on 
first postoperative day (preoperative pres- 
sures ranged from 10 to 19 mm Hg), 
ineréase in central corneal thickness on 
first postoperative day (percent increase 
over preoperative corneal thickness), mean 


Table 2.—Intraoperative 
Endothelial Trauma 


Endothelial 
Trauma 
Grade 


Mean 
Endothelial No. of 
Cell Loss, % Patients 


Table 3.—Postoperative 
Visual Acuity* 


No 


Visual Acuity Air Air Comments 


6/3 (20/10) 
6/4.5 (20/15) 
6/6 (20/20) 
6/7.5 (20/25) 
6/9 (20/30) 


6/12 (20/40) 
6/24 (20/80) 
6/60 (20/200) 





*Best visual acuity with spectacles. 

TCME, cystoid macular edema by fluorescein 
angiography. 

ÍSMD, senile macular degeneration. 


cell size, and coefficient of variation cf cell 
size preoperatively and postoperatively. 


RESULTS 


The preoperative cell counts ranged 
from 1,589 to 4,053 cells/sq mm (mean, 
2,486 cells/sq mm), and there was no 
significant difference preoperatively 
between the "air" and "no air" groups. 
The average endothelial cell loss in the 
nine lens implants without air was 
32%, and in the 17 lens implantations 
under air it was 15%. This difference 
is statistically significant (by the 
rank-sum test, P — .02). More cell loss 
occurred with increasing intraopera- 
tive endothelial trauma (Table 2; 
P-.01. All corneas were clear 
regardless of the amount of endothe- 
lial cell loss, as shown by the postoper- 
ative visual acuities (Table 3), which 
did not differ significantly in the two 
groups (air and no air). Intraocular 
pressure on the first postoperative 
day ranged from 12 to 46 mm Hg 
(mean, 24.6 mm Hg). Eyes with more 
endothelial cell loss had higher iatra- 
ocular pressures after the operations 
(p = .51, P=.01). The increase in 
central corneal thickness on the first 
postoperative day ranged from €% to 
35% (mean, 17.8%). Corneas with larg- 
er mean endothelial cell sizes preoper- 
atively had greater increases in cen- 
tral corneal thickness postoperatively 
(p — .48, P — .02). These compar:sons 
were statistically significant whether 
all 26 patients or only the 12 with 
grade 0 endothelial trauma were 
considered. The mean coefficiert of 
variation in cell size was 35.9 preoper- 
atively and 38.4 postoperatively. Cor- 
neas with larger preoperative coeffi- 
cients of variation for cell size had 
higher increases in corneal thickness 
on the first postoperative day when all 
26 patients were considered (p = .39, 
P = .05). No other variables were 
significantly related statistically in 
this group of patients. 


COMMENT 


These results indicate that the use 
of air in the anterior chamber can help 
to prevent endothelial cell loss, which 
is apparently due to contact of the lens 
implant with the endothelial surface. 
The air is useful in two ways. First, it 
allows the surgeon to visualize the 
space between the lens implant and 
the cornea, which is often very diffi- 
cult to see without air. Second, the air, 
by gravity, tends to remain between 
the lens implant and the cornea, thus 
providing a cushioning effect in help- 
ing to keep the implant back from the 
cornea. Our results reflect those of 
previous studies (Table 1) and are 
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reinforced by the more recent use of 
air by surgeons who did not formerly 
do so (M. A. Galin, MD, oral communi- 
cation, Mareh 16, 1978; N. S. Jaffe, 
MD, ora! communication, March 16, 
' 1978; H. E. Kaufman, MD, oral 
communication, March 16, 1978). 

The use of air in the anterior cham- 
ber in these cases certainly did not 
seem to harm the corneal endothe- 
lium. This is in contrast to the endo- 
thelial abnormalities encountered by 
Leibowitz and Laing when rabbit 
corneal endothelium was exposed to 
air in vitro.^ Perhaps the endothelial 
changes that they demonstrated were 
either reversible cr unique to the 
rabbit. 

It was not surprising that more 
endothelial eell loss occurred with 
increased endothelial trauma as 
judged by the surgeon, since this rela- 
tionship has been reported by other 
surgeons.'^'" This correlation adds 
insight to the results of studies in 
which all consecutive cases were not 
reported or in which the endothelial 
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trauma was not estimated. 

We have no obvious explanation for 
the finding of increased intraocular 
pressure with increased endothelial 
cell loss. Chymotrypsin can cause 
increased intraocular pressure after 
cataract extraction (although general- 
ly not the first day), but this enzyme 
was used in only six patients, and 
their postoperative intraocular pres- 
sures were not significantly different 
from the other 20 patients (by the t 
test, P > .20) Perhaps endothelial 
trauma is associated with mere ante- 
rior segment inflammation and conse- 
quent decreased outflow facility. 

The central corneal thickness on the 
first postoperative day is a good 
measure of endothelial function at 
that time, yet we found no correlation 
between the postoperative corneal 
thickness increase and endothelial cell 
loss, even when intraocular pressure 
differences were considered (Kendall 
tau partial rank correlatiem). The 
corneal thickness did increase more, 
however, in corneas with larger endo- 
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thelial cells. This may indicate that 
larger cells need more time than 
smaller cells to recover function after 
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The increase in corneal thickness on 
the first postoperative day was also 
greater in eyes with more variation in 
preoperative endothelial cell size, ie, 
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difference in the variation of cell sizes 
(coefficient cf variation) may not 
have been present." Corneas with 
more variable cell sizes have a higher 
proportion of large cells and, as noted 
above, might be expected to recover 
function more slewly. 
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Clinical Specular Microscopy and Intraocular Surgery 


Richard L. Abbott, MD, Richard K. Forster, MD 


è Seventy patients were studied pro- 
spectively, using the clinical specular 
microscope, to compare and evaluate the 
effects on the corneal endothelium of 
routine intracapsular cataract extraction 
(ICCE), ICCE with intraocular lens (IOL) 
implantation, phacoemulsification, and 
penetrating keratoplasty. Results showed 
a 6% cell loss after ICCE, 12% loss after 
IOL insertion, 14% loss after phacoemul- 
sification, and 2196 loss after penetrating 
keratoplasty. Both phakic and aphakic 
grafts had 21% cell loss. Within the 
aphakic keratoplasty group, there was a 
10% cell loss in patients who maintained 
an intact vitreous face compared with a 
26% cell loss in patients who underwent 
an anterior vitrectomy (P — .1). 

(Arch Ophthalmol 97:1476-1479, 1979) 


he corneal endothelium is suscepti- 

ble to injury during surgery involv- 
ing the anterior segment of the eye. 
Since human endothelial cells appar- 
ently do not replicate in vivo, defects 
left by damaged cells are covered by 
the expansion of surrounding cells.'-: 
This process accounts for the enlarge- 
ment of the remaining cells and an 
overall decrease in cell density. As- 
sessment of the effects of endothelial 
damage on the ability of the endothe- 
lium to function normally, both imme- 
diately after injury and at a future 
time, is crucial in evaluating the vari- 
ous techniques of anterior segment 
surgery. The presence of a decreased 


endothelial cell population following : 


surgery, combined with future effects 
of aging,'? trauma,’ amd inflamma- 
tion, presumably subjects these eyes 
to an increased risk of endothelial 
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decompensation. The clinical specular 
mieroscope provides a method to esti- 
mate endothelial cell trauma during 
anterior segment surgery. By observ- 
ing the difference between preopera- 
tive and postoperative cell densities, 
the percent of cell loss can be calcu- 
lated for a specific procedure and 
compared to cell loss in other tech- 
niques. 

Numerous reports have been pub- 
lished quantitating endothelial cell 
loss after various intraocular proce- 
dures.''* These include 895; to 1795 
cell loss after routine intracapsular 
cataract extraction, 18%° to 34%" cell 
loss after phacoemulsification, and 
7%"! to 62%" cell loss after intraocular 
lens implantation. Many variables 
exist in determining the relative 
degree of endothelial trauma asso- 
ciated with each of the types of intra- 
ocular procedures performed. In most 
of the previous studies, postoperative 
cell counts were obtained over an 
interval of weeks to years, with many 
patients examined in a retrospective 
fashion. 5:9:1:51»15 Tn addition, some 
studies reported data collected from 
more than one surgeon,*'^ thus 
creating additional variability in com- 
paring specific surgical techniques. 

We wish to report a prospective 
study using the clinical specular 


. microscope to compare and evaluate 


the effects on the corneal endothelium 
of routine intracapsular cataract ex- 
traction, intracapsular cataract ex- 
traction with intraocular lens implan- 
tation, phacoemulsification, and pene- 
trating keratoplasty. The study was 
performed over a nine-month period, 
examining consecutive intraocular 
surgical cases that were performed by 
one surgeon (R.K.F.). The preopera- 
tive and postoperative mean endothe- 
lial cell densities are reported and 
analyzed for each group. 


SUBJECTS AND MATERIALS 


Seventy patients were examined in a 
prospective fashion, including 20 patients 
with routine intracapsular cataract extrac- 
tion, 16 with intraocular lens implantation, 
12 with phacoemulsification, and 22 with 
penetrating keratoplasty. Each patient 


was operated on by the same surgeon and 
was selected for the study solely on the 
basis of availability for follow-up az the 
predetermined time intervals. 


Group 1 


Routine Intracapsular Cataract Extrac- 
tion.—All surgery was performed under 
local sedation anesthesia. Digital massage 
of the orbit was performed to insure a soft 
globe. Following a standard limbal cataract 
incision, the lens was extracted by a slide 
cryoprobe technique after installaticn of 
0.5 to 1.0 mL of a 1:10,000 a-chymotrypsin 
solution. The wound was closed with seven 
interrupted 10-0 nylon sutures. 

Intraocular Lens Implantation.—Intraocu- 
lar lens procedures were performed by the 
previously described cataract technique. 
Corneal endothelial diseases and condi-ions 
such as guttata were considered a contrain- 
dieation for lens implantation. Either an 
iris plane lens (Copeland) or a four-loop iris 
clip lens (Binkhorst) was inserted into the 
anterior chamber; care was taken to zvoid 
any contact with the endothelium. No lens 
fixation suture was used, nor were any 
additional drugs such as acetylcholine chlo- 
ride (Miochol) introduced into the anterior 
chamber. 

Phacoemulsification.— Phacoemulsifica- 
tion cataract surgery was carried out by 
the standard small incision technique as 
described by Kelman." A "can opener”- 
type capsulotomy was made and the lens 
was removed primarily in the posterior 
chamber. Balanced salt solution irrigation 
was used and, unless removal was specifi- 
cally indicated, an attempt was mace to 
leave the posterior capsule intact. 


Group 2 


Penetrating Keratoplasty.—In performing 
penetrating keratoplasty, fresh donor tis- 
sue was used within 30 hours of death. The 
corneal button was removed with an endo- 
thelial punch and secured in place with 
both running and interrupted 10-0 rylon 
sutures. In cases requiring a vitrectomy, a 
mechanical infusion, aspiration vitrectomy 
instrument (Visc-X) was employed. Where 
possible, an attempt was made to leave the 
anterior hyaloid face intact. 

The patients were examined indepen- 
dently by one observer (R.L.A.) with both 
the slit lamp and a clinical specular micro- 
scope (Bio-Optics). In group 1, all patents 
were photographed one day prior to 


. surgery and three to 38 weeks postopera- 


tively. Group 2 patients had their donor 
corneas photographed immediately prior to 
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Fig 1.—Contact lens is placed on end of 
specular microscope dipping cone for 
improved stabilization and more accurate 


thelium. 





Fig 3.—Placement 


cornea of donor eye insuring consistent 
sampling of central endothelial cell popu- 
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Fig 2.—Left, Donor globe holder consisting 
of clamp for attachment to specular 
microscope frame (black arrow) and metal 
cup with rubber suction bulb for donor 
globe insertion (open arrow). Right, Place- 


centering in photographing corneal endo- — ment of donor eye into globe holder prior 
to specular microscopic examination. 










Endothelial Cell Density, 
Cells/sq mm 







Mean Age Mean Mean Mean 
(Range), Preoperative Postoperative Cell Loss, 
y (Range) (Range) % 
Intracapsular cataract ex- 65 2,470 2,300 

traction (N = 20) (50-79) (1,050-3,300) (975-3,275) 6 
Intracapsular cataract ex- 

traction with intraocular 77 2,530 2,250 
lens (N = 16) (69-92) (975-3,100) (725-3,100) 


Phacoemulsification 35 2,910 2,480 
(N = 12) : (11-52) (2,400-3,500) (1,950-2,950) 
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lation. Note uniform circumferential scleral 
rim beneath contact lens (arrows). 


40 


GO 
o 





40 


40 





30 
aS 30 32 
Ll g LJ 
$ 20 ia $ 20 
© 9 20 Au ^l^ uw ur E MM 
q c o 
a © [st 
Oo o O 
à 
O 
10 
10 10 
-20-10 0 10 20 30 40 50 —20-10 0 10 20 30 40 50 -20 -10 Q 10 20 30 40 50 
Cell Loss, % Cell Loss, % Cel! Loss, 96 


Fig 4.—Distribution of patients with routine Fig 5.—Distribution of patients with intra- Fig 6.—Distribufion of patients with phaco- 
intracapsular cataract extraction around ocular lens implantation around mean emulsification around mean endothelial 
mean endothelial cell loss of 696. SEM, 296; endothelial cell loss of 1296. SEM, 396; cell loss of 1495. SEM, 496; P — .01. 


P< 01. 


Phakic grafts 
(N = 4) 

Aphakic grafts 
(N = 18) 


P < .01. 


Donor Material 


M ————————— Mean Postoperative 


Mean Age Mean Age Mean Death to Mean Death to Mean Donor Cell Cell Density Mean 


(Range), (Range), Enucleation Time Surgery Time Density (Range), (Range), Cell 
yr yr (Range), hr (Range), hr Cells/sq mm Cells /sg mm Loss, 96 


53 (30-69) 55 (43-66) 8.6 (2.5-15) 15 (5-28) 2,540 (2,325-2,850)  2,040@,600-2,550) 20.6 
9 
70 (48-84) 54 (28-76) 8.2 (1.5-16) 14.4 (3-30) 2,550 (1,930-3,150)  2,000@,400-3,275) 21.4 
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Mean Age Mean Age 
(Range), (Range), 
yr yr 
Vitreous intact 
(N = 5) 
Anterior 
vitrectomy 
(N = 13) 


72 (67-83) 


69 (47-84) 54 (28-76) 


transplantation and approximately 12 
weeks after surgery. To improve the quali- 
ty and consistency of our photographs, we 
used a contact lens (Lo-Vac) attached to 
the end of the dipping cone'* (Fig 1). We 
found that the use of this arrangement 
greatly decreased the amount of fine eye 
movements encountered, even in coopera- 
tive patients, and allowed careful examina- 
tion of the endothelial cells at the time of 
photography. A donor globe holder was 
designed that easily attached to the frame 
of the specular microscope and allowed 
rapid evaluation of the fresh whole donor 
eyes prior to surgery (Fig 2). 

At the time of examination of the 
patients, five to ten photographs were 
taken of the central corneal endothelium. 
By using the contact lens on the dipping 
cone, it was relatively easy to position and 
maintain the lens on the central cornea and 
therefore insure consistent sampling of the 
same population of cells (Fig 3). Cell counts 
were performed using the fixed frame cell 
analysis as described by Bourne and Kauf- 
man.* À minimum of four cell counts were 
performed per patient with preoperative 
and postoperative counts completely ran- 
domized. Counting was done by one observ- 


er (R.L.A.) directly from the contact sheets - 


and included all frames of readable quality. 
In each group studied, the mean endothe- 
lial cell densities were calculated preopera- 
tively and postoperatively and cell loss was 
reported. 

The standard errors of the mean were 
caleulated for all groups and all differences 
were statistically analyzed using Student's 
t test for paired and grouped data. Signifi- 
cance levels were determined using the 
one- and two-tail tests. 


RESULTS 
Group 1 


In the routine intracapsular cata- 
ract extraction group, 20 patients 
were studied, ranging in age from 50 
to 79 years (mean age, 66 years). The 
mean preoperative and postoperative 
cell counts were 2,470 and 2,300/sq 
mm, respectively, with a mean cell loss 
of 6% (SEM, 2%; P < .01). The average 
follow-up was 16 weeks (range, five to 
30 weeks) (Fig 4). 

The patients examined in the 
intraocular lens group ranged in age 
from 69 to 92 years (mean age, 77 
years). The mean preoperative and 
postoperatife cell counts were 2,530 
and 2,260/sq mm, respectively, with a 
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Donor Material 


Mean Death to 
Surgery Time 
(Range), hr 


Mean Death to 
Enucleation Time 
(Range), hr 


6.7 (1.5-14) 10.4 (3-17) 





9 (1.5-16) 16 (7-30) 
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Fig 7.—Distribution of patients with pene- 
trating keratoplasty around mean endo- 
thelial cell loss of 2196. SEM, 496; 
P «.01. 
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mean cell loss of 12% (SEM, 3%; 
P < .01). The average follow-up in 
this group was 11 weeks (range, five 
to 32 weeks) (Fig 5). 

Those patients who underwent 
phacoemulsification ranged in age 
from 11 to 52 years (mean age, 36 
years). The mean preoperative and 
postoperative cell counts were 2,910 
and 2,480/sq mm, respectively, with a 
mean cell loss of 14% (SEM, 4%; 
P < .01). The average follow-up was 
21 weeks (range, three to 38 weeks) 
(Fig 6). Data from group 1 are 
summarized in Table 1. 


Group 2 


In the penetrating keratoplasty 
group, the patients were divided into 
phakic and aphakic categories. Within 
the aphakie group, patients who did 
not undergo an anterior vitrectomy 
and who maintained an intact anteri- 
or hyaloid face were separated from 
those patients in whom the vitreous 
face was broken. The overall mean 
endothelial cell loss for penetrating 
keratoplasty was 21% (SEM, 4%; 
P — .01) (Fig 7). Phakic keratoplasty 
showed an identical loss of endothelial 
cells as the aphakic group (21%) (Table 
2). Within the aphakic group, patients 


Mean Donor Cell 
Density (Range), 
Cells/sq mm 


2,600 (2,150-2,800) 


2,530 (1,930-3,150) 








Mean Postoperative 
Cell Density Mean 
(Range), Cell 
Cells/sq mm Loss, 96 


2,360 (1,500-3,275) 


1,860(1,400-2,730) 25.8 


. who maintained an intact hyaloid face 


showed a 10% cell loss compared with a 
26% cell loss in the eyes with a 
ruptured vitreous face (P < .1) (Table 
3). 


COMMENT 


In our study, we attempted to 
examine the relative effects on the 
corneal endothelium of four seperate 
intraocular surgical procedures. By 
undertaking a prospective study of 
different surgical techniques per- 
formed by the same surgeon within a 
defined time period, the short- and 
long-term effects of postoperative 
endothelial damage could be better 
evaluated. In trying to determine the 
relative amount of endothelial cell 
damage produced directly as a result 
of surgical trauma, it is crucial that 
the patients be studied in a prospec- 
tive fashion, with careful postopera- 
tive follow-up. Even though we 
assume that the majority of endothe- 
lial cell loss oceurs by direct trauma at 
the time of surgery, there are cther 
important factors that may contribute 
to further cell depletion. It is felt by 
some investigators that corneas that 
have previously lost many endothelial 
cells are more susceptible to the detri- 
mental effects of inflammation, trau- 
ma, or aging.'*"-*!*!5 This continu- 
ing cell loss has been observed in a 
small group of postoperative patients 
with intraocular lenses, photographed 
approximately 69 and 109 days after 
surgery. Whether or not substantial 
continuation of cell loss occurs in the 
postoperative period probably has 
some relationship to the initial state 
of the endothelium and to the degree 
of inflammation and secondary glau- 
coma that may develop. Therefore, in 
evaluating endothelial cell loss related 
directly to surgical trauma, accurate 
observation of the preoperative status 
of the endothelial cells combined with 
careful postoperative follow-up is nec- 
essary to eliminate secondary causes 
of a decreased cell population. 

Our postoperative patients were 
followed up weekly during the first 
month following surgery and: then 
every second and fourth week dvring 
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the next four-month period. Except 
for eight patients who were photo- 
graphed between seven and nine 
months postoperatively, all other pa- 
tients (89%) were photographed with- 
in five months from the time of 
surgery and all were followed up as 
described above. 

In the group 1 patients (intracapsu- 
lar cataract extraction, intraocular 
lens extraction, and phacoemulsifica- 
tion), the results of our study show a 
mean endothelial cell loss lower than 
previously reported by other 
groups. This may partially be a 
result of preoperative selection of 
patients based on careful biomicro- 
scopic examination and specific crite- 
ria for both intraoeular lens insertion 
and phacoemulsification. Patients un- 


dergoing intraocular lens insertion. 


were examined closely for any evi- 
denee of endothelial disease and they 
did not have a lens inserted if abnor- 
malities were found. Our phacoemul- 
sification patients were all young 
(average age, 36 years) and because of 
only mild nuclear sclerosis, they 
required minimal ultrasound time and 
irrigation. Studies performed in ani- 
mals by Binder et al'* and Polack and 
Sugar” demonstrated increasing en- 
dothelial damage associated with lens 
fragmentation'*^" and irrigation.’ 
Other factors that may account for 
our lower cell eounts postoperatively 
may relate to the use of the contact 
lens on the dipping cone of the specu- 
lar microscope, close follow-up of 
patients during the postoperative pe- 
riod, and surgical technique employed. 
The use of the contact lens not only 
maintains stability of the globe dur- 
ing photography, but also allows accu- 
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rate reproducible sampling of the 


central population of endothelial cells 
(Fig 3). If the lens is not pesitioned 


centrally on the cornea, a clear inter- 
face between the dipping cone lens 
and corneal surface cannot be main- 
tained, thus precluding visualization 
of the endothelial cells. Careful preop- 
erative and postoperative sampling of 
the central population of endothelial 


cells, especially in patients who have 


undergone intraocular lens implanta- 
tion, is important since the eell densi- 
ty has been shown to be decreased in 
the superior part of the cornea in 
these patients.” 

In examining the group 2 patients 
(penetrating keratoplasty), the use of 
the donor globe holder prcvided a 
quick, simple method of photograph- 
ing the fresh donor corneas prior to 
surgery (Fig 2). This examination was 
performed under sterile ecnditions 
and enabled us to study postoperative 
effects of keratoplasty surgery in a 
prospective fashion. All patients were 
followed up initially on a weexly basis 
and then every two weeks up to the 
time of the photography (average, 12 
weeks) Those patients in whom 
corneal edema developed, precluding 
specular microscopy, were eliminated 
from the study (two patients). 

Although it has been believed that 
phakic donor grafts sustain more 
trauma to the endothelium because of 
a shallowed anterior chamber and 
increased contact of the endothelium 
with the iris,» we found an identical 
cell loss of 21% for both phakic and 
aphakie groups. In examining the 
aphakie patierts, we found less endo- 
thelial cell loss in those patients whose 
vitreous face was left intact (10%) 
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compared with patients who under- 
went anterior vitrectomy (26%); how- 
ever, this was not statistically signifi- 
cant (P<.1) because of the small 
number of patients studied in this 
group. Donor age and death to 
enucleation times were essentially . 
identical in beth groups, whereas 
death to surgery time averaged six 
hours less in eyes with an intact 
vitreous face ‘Table 3). In those 
patients who underwent an anterior 
vitrectomy, the vitreous was noted to 
be behind the iris pestoperatively. In a 
previous study, Binkhorst et al^» found 
that removal of the posterior capsule, 
which presumably acts as a physiolog- 
ic barrier between the anterior and 
posterior segment, seemed to cause 
continuing endothelial cell destruc- 
tion. Further controlled studies are 
needed to substantiate this observa- 
tion. 

Our study serves to reconfirm 
previous findinzs that have shown 
both intraocular lens insertion and 
phacoemulsification to be more trau- 
matic to the corneal endothelium than 
routine intracapsular cataract extrac- 
tion. The determination of continued 
endothelial cell loss in a well- 
controlled, extended, postoperative 
period remains yet to be established. 
The presumed association of corneal 
decompensation with progressive en- 
dothelial cell loss should be examined 
in an attempt to further elucidate the 
clinieal importance of a reduced endo- 
thelial cell population. 


This study was supported in part by Fight for 
Sight Ine, New Yerk; the Heed Ophthalmic 
Fellowship, Chicago: and the Florida Lions Eye 
Bank. 
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Refractive Variation and 


Donor Tissue Size in Aphakic Keratoplasty 


A Prospective Randomized Study 


Randall J. Olson, MD; Thomas P. Mattingly, MD; Stephen R. Waltman, MD; Herbert E. Kaufman, MD 


€ Forty-six patients were examined in a 
prospective, randomized clinical study to 
compare the use of the same size trephine 
on both donor and recipient with the use 
of a 0.5-mm larger trephine on the donor 
in aphakic keratoplasty and in keratoplas- 
ty combined with lens extraction. The 
results showed no statistically significant 
difference in refractive error, either in 
spherical equivalents or in astigmatism. 
The larger donor tissue may have some 
value in reducing high plus-refractive 
error and in reducing intraocular pressure 
after surgery. ; 

(Arch Ophthalmol 97:1480-1481, 1979) 


I aphakic keratoplasty, the cornea 

after surgery is often quite flat, 
which results in high refractive errors. 
Spectacle correction of more than 20 
diopters not only is cosmetically unac- 
ceptable, but also is poorly tolerated 
by the patient, due to the many 
aphakic problems. Furthermore, con- 
tact lenses are difficult to fit on these 
flat corneas. 

We believed that transplanting a 
donor cornea larger than the recipient 
opening might increase the curvature 
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of some of these flat corneas. Thus, 
the patient would require less aphakic 
correction. Troutman’ has stated that 
each 0.1]-mm increase in the donor 
corneal size results in 0.67 fewer 
diopters of plus refraction. Therefore, 
a 0.5-mm larger donor cornea could be 
expected to help alleviate some por- 
tion of the high refractive errors 
usually resulting from the surgery. 

It was not known, however, whether 
or not this excess tissue might create 
greater astigmatism. To explore these 
questions, a randomized prospective 
study with use of different donor 
tissue sizes was carried out. 


SUBJECTS AND METHODS 


All aphakic and combined keratoplasties 
from May 10, 1977, through Aug 25, 1977, at 
Washington University School of Medicine 
and the University of Florida College of 
Medicine were randomly separated into 
two groups. Group A received donor tissue 
obtained with use of the same size trephine 
as was used on the recipient. Group B 
received donor tissue obtained with use of 
a trephine 0.5 mm larger than that used on 
the recipient. 

All donor tissue was stored in McCarey- 
Kaufman medium. Trephination was per- 
formed on a Teflon block with the endothe- 
lial surface up. 

Excluded from the study were those 
patients with high myopia, patients with 
failed grafts on whom it was impossible to 
obtain a final refraction, patients with 
wound separation, and patients who had 
interrupted sutures. Only patients with 
running sutures were included. 

About half the patients had a 7.5-mm 


trephine as their base trephine for the 
recipient, and half had an 8-mm trephine 
for their base trephine. The final refrac- 
tion in all cases was recorded in spherical 
equivalents and diopters of astigmat:sm. 
This refraction was obtained after the 10-0 
nylon was removed, and the corneal curva- 
ture had stabilized. The data were analyzed 
statistically by means of one-way analysis 
of variance. 


RESULTS 


Of 64 patients operated on, 46 final 
refractions were available. Of the 18 
not included in the final study, there 
were two deaths, one total retinal 
detachment without repair, and one 
stroke, all of whom were unavailable 
for follow-up. Five patients had graft 
rejection, and nine patients had inter- 
rupted sutures, making it impossible 
to obtain final refractions. 

There were 25 patients in group A, 
with a final mean refractive error of 
+ 13.75 diopters spherical equivalent 
(maximum of +23.5 diopters; mini- 
mum of +8.5 diopters). In group B, 
there were 21 patients with a fnal 
mean refractive error of + 13.52 d:op- 
ters spherical equivalent (maximum 
of +18 diopters; minimum of +6.875 
diopters). The difference (0.23 d:op- 
ters) was not statistically significent. 

In group A patients, the mean 
astigmatism was +3.33 diopters 
(maximum of +6.5 diopters; mini- 
mum of 0). In group B, the mean 
astigmatism was +2.93 diopters 
(maximum of +7 diopters; minimum 
of 0). The difference (0.40 diopters) 
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Table 1.—Final Refractive Error 
&fter Apnakic Keratoplasty 


GroupA Group B 
(N =25) (N= 21) 
Spherical 

equivalent, 
diopters #13.75+ +4+13.52+ 

3.22 2.46 

+ 23.50 + 18.00 
+ 8.50 + 6.875 


Maximum 
Minimum 
Astigmatism, 
diopters + 333- + 293- 
1.75 1.98 
Maximum + 6.50 + 7.00 


Minimum 0 0 


was net statistically significant (Ta- 
ble 1). 

The number of very high plus- 
refractive errers differed in the two 
groups. In greup A, eight of the 25 
corrections were larger than 15 diop- 
ters. In group B, only four of the 21 
corrections were larger than 15 diop- 
ters. 

Nineteen of the 46 patients (41%) 
had 20740 or better visual acuity, and 
all 16 patients (35%) with less than 
20/80 visual acuity had retinal disease 
consistent with the decrease in vision 
(Tables 2 and 3). After subtraction of 
those patients with retinal disease, no 
significant differences existed  be- 
tween groups A and B. 


COMMENT 


In this randomized prospective 
study of the relationship between 
donor fissue size and refractive error, 
no statistically significant difference 
occurred between group A and group 
B, either in spherical equivalents or in 


1. Troutman RC-Mieresurgery of the Anterior 
Segment of the Eue: The Cornea: Optics and 
Surgery. St Louis, CV Mosby Co, 1977, vol 2, 
p 107. 

2. Olson RJ: Variations in corneal graft size 
related te trephine technique. Arch Ophthalmol 
97:1323-1525, 1979. 
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Table 2.—Final Visual Acuity 
After Aphakic Keratoplasty and 
Keratoplasty Combined With Lens 
Extraction 


Group A, 
96 


Group B, 
Visual Acuity 926 
20/20-20/40 
20/50-20/80 
20/100- 
counting 
fingers 
Total 


12 (48) 
7 (28) 


7 (33) 
4 (19) 


6 (24) 
25 (100) 


10 (48) 
21 (100) 





astigmatism. 

One possible explanation for the 
lack of significant differences in these 
results may be that trephination tech- 
niques alone can vary the size of the 
tissue obtained by as much as 0.75 
mm.* Therefore, small changes in 
trephine size can be lost in technique- 
induced variation. It is also possible 
that the preoperative mean refractive 
error in each group is not equal even 
though the groups were randomized. 
Due to the preoperative corneal opaci- 
ties, this possibility cannot be elimi- 
nated. 

On the other hand, the larger donor 
button used in group B does seem to 
have some value in reducing the 
number of high plus-refractive errors 
often resulting from the surgery. 

In addition, the larger doner tissue 
used in group B has some advantages 
unrelated to reducing refractive error. 
The larger donor does facilitate the 
surgical procedure technically. Also, a 
marked reduction in the number of 
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Table 3.—Associated Disease in 
Patients With Less Than 20/80 
Visual Acuity 


Patients Patients 
From From 
Group A, Group B, 
Disease Category % % 
Senile macular 
degeneration 
Cystoid macular 
edema 
Preoperative 
amblyopia 
Myopic 
degeneration 
End-stage 
glaucoma 


3 (50) 4 (40) 


2 (33) 2 (20) 


2 (20) 


2 (20) 


patients with high intraocular pres- 
sure in the first pestoperative week 
has been reported in connection with 
increased donor size. High pressure 
has been shown to be related to crowd- 
ing in the chamber angle.’ In a 
retrospective study, many of the 
patients with high pressure during 
the first week after surgery later had 
pronounced glaucoma, in spite of the 
fact that they had no indication of 
glaucoma prior to surgery.* 

For these reasons, then, we are now 
routinely using the larger donor 


button for aphekic keratoplasty and ` 


for keratoplasty combined with lens 
extraction. 
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Posterior Scleritis 


A Cause of Diagnostic Confusion 


William E. Benson, MD; Jerry A. Shields, MD; William Tasman, MD; Alan S. Crandall, MD 


è The referring diagnoses in seven 
women with posterior scleritis included 
intraocular neoplasm, retrobulbar tumor, 
choroiditis, and idiopathic central serous 
choroidopathy. In all cases, a localized 
area of intense posterior scleritis was 
responsible for the misdiagnosed ocular 
findings. Features that helped to correctly 
identify posterior scleritis were as follows: 
female sex; a history of anterior scleritis; a 
fundus mass the same color as normal 
adjacent pigment epithelium; choroidal 
folds; serous retinal detachment with 
cloudy fluid; early pinpoint leaking spots 
from fluorescein angiography; and thick- 
ening of the posterior coats of the eye, 
retrobulbar edema, and high internal 
reflectivity on ultrasonography. Cortico- 
steroids given for retrobulbar or systemic 
effect provided effective treatment. 

(Arch Ophthalmol 97:1482-1486, 1979) 


ain, decreased vision, decreased 
visual field, and double vision are 
all reported symptoms of posterior 


scleritis.^ Most patients have anteri- : 


or scleritis at some time during the 
course of the disease.' The ocular pain 
is usually proportional to the severity 
of the anterior scleritis, and may be 
referred to the brow, temple, jaw, or 
teeth. Many patients also have a histo- 
ry of rheumatoid arthritis,^ and 
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recurrences are common. Ocular find- 
ings may include inflammatory cells 
in the anterior chamber or vitreous 
cavity, choroidal detachment, and 
choroidal folds. Serous retinal detach- 
ment, often with shifting subretinal 
fluid, may be present. The detach- 
ment often extends over 270° or more 
of the periphery without extending 
posteriorly. Corticosteroids given for 
systemic effect promptly relieve the 
pain and anterior scleritis, but the 
retinal 
slowly. 

Misdiagnosis of posterior scleritis 
has led to the unfortunate enucleation 
of several eyes. We have carefully 
studied seven cases of this entity, 
using ophthalmoscopic, angiographic, 
and ultrasonographic techniques. Re- 
ferring diagnoses were intraocular 
neoplasm, retrobulbar tumor, choroid- 
itis, and idiopathic central serous 
choroidopathy. The purpose of this 
report is to emphasize appropriate 
diagnosis and management of posteri- 
or scleritis. 

















*Anterior scleritis was also present in all patients. 
1Mass was obscured by subretinal fluid 


detachment often resolves - 


Table 1.—Findings in Seven Patients With Posterior Scleritis* 


Initial 
Patient/Age, Visual 
yr/Sex Pain Acuity 
1/54/F Mild 20/60 
2/47/F Aasen 20/200 
3/30/F 20/20 
4/55/F —— 20/30 
5/37/F Absent 20/60 
6/43/F Absent 20/40 
7/35/F Mild Counting fingers 
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MATERIALS AND METHODS 


Over a four-year period, we examined 
seven patients with posterior scleritis. Two 
patients had fundus masses with consider- 
able secondary serous retinal detachment. 
Two patients had fundus masses and little 
or no serous detachment. In three pat.ents 
the scleral thickening was obscured by a 
serous detachment and the diagnosis was 
made by history, fluorescein angiography, 
or ultrasonography. 

In two patients the condition resolved 
without treatment. Four of the five 
patients who were treated with cortico- 
steroids for retrobulbar or systemic effect 
had a prompt remission of signs and symp- 
toms. Pertinent clinical and ocular findings 
are summarized in Table 1. 


REPORT OF CASES 


Case 1.—For 1% months prior to our 
examination, a 54-year-old woman had 
right frontal headaches and was treated 
with topically applied dexamethasone for 
“conjunctivitis” of the right eye. The refer- 
ral diagnosis was intraocular tumor. On our 
examination, her visual acuity was 20/60 
(6/18) in the right eye and 20/20 (6/6) in 
the left. Her anterior segments were 
normal. Just inferior to the foveola was an 























Final 

Visual Fundus Choroidal 
Acuity Mass, mm Folds 
20/25 8 x 8 Present 
20/25 6x6 Present 
20/20 4x4 Absent 
20/20 5x5 Present 
20/20 Present 
20/20 T Absent 
20/20 T Present 
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Fig 1 —Case 1 Left, Serous retinal detach- 
ment and chosoida. folds caused by infero- 
temporal posterior scleritis. Elevation be- 
gins at inferotemporal artery. Right, Infero- 
tempora! mass; color similar to normal 
retinal pigmert epithelium and choroid. 





Fig 2.—Case 1, flucrescein angiogram. 
Left, Late arteriovenous phase, showing 
multiple pinpoint spots of leakage within 
mass. Choroidal folës are present con- 
centric to mass. Right, Late phase 'show- 
ing intense staining of subretinal fluid. 








Fig 3—Case 4, before treatment. Left, 
Mass due to posterior scleritis superona- 
sal to optic disc (arrows). Right, Choroidal 
folds and distortion of optic disc caused by 
sclera! mass. 


Fig 4.—Case 4, before treatment; fluorescein angiogram. Left, Early venous phase of study, showing exaggerated mottling of 
background fluorescence. Center, Late arteriovenous phase showing a few pinpoint spots of leakage (arrows). Note hypofluorescent 
choroidal foids. Right, Late phase, showing minimal staining of the subretinal f'uid from pinpoint spots. Note staining Of optic nerve 
head. 
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Fig 5.—Case 4, before treatment. 
Left, B-scan ultrasonography 
shows marked thickening of 
sclera and choroid (outlined by 
arrows) and retrobulbar edema 
(dark area indicated by large 
arrowheads). Right, A-scan ul- 
trasonography shows high nter- 
nal reflectivity of mass (large 
arrow). Note low amplitude 
echoes corresponding to retro- 
bulbar edema (small arrow). 


Fig 6.—Left and right, Case 4. Resolution 
of scleritis one week after retrobulbar 
administration of methylprednisolone. 
Note the flattening of mass, absence of 
choroidal folds, and normal optic disc. 


Fig 7.—Case 4, one week after treatment. 
B-scan ultrasonogram shows minimal 
thickening of sclera and choroid and mini- 
mal retrobulbar edema. 
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Anterior sc eritis 






Colo: of mass 







Ultrasoncgraph:c evidence 






Retrobulbar edema Present 
Thicke»ed scera and choroid Present 
High internal reflectivity Present 






Sexual predilection 





8 x 8-mm fandus mass (Fig 1). It was the 
same orange coler as the adjacent normal 
pigment epithelum and choroid. Con- 
centric to the mass were choroidal folds. A 
serous retira! de-achment extended from 
the mass to the superotemporal vascular 
arcade. The subretinal fluid was cloudy. In 
the early phases of fluorescein angiogra- 
phy, ehoroical folds and multiple pinpoint 
spots of leakage within the mass were 
noted (Fig 2) In late phases there was 
intense staining of the subretinal fluid. 
B-scan ultrasonography showed focal scler- 
al thickening and retrobulbar edema, 
suggesting »osterior scleritis. Because the 
differential iagmosis included choroidal 
hemangioma and amelanotic choroidal 
malignant r:elanema, an incisional radio- 
active phosphorus uptake (?P) test was 
performed hy our standard technique.’ At 
surgery, the sclera was noted to be thick- 
ened, as would be expected in posterior 
scleritis: A biopsy specimen of Tenon's 
capsule was mormal. The *P uptake was 
79% with one Geiger counter and 55% with 
another; Malignant tumors measuring 
8x & mm im area usually have a much 
higher *P uptake; therefore, we considered 
malignancy unlikely. A retrobulbar injec- 
tion of & mg of triamcinolone acetonide 
was given. Two months later, the patient’s 
visual acuity was 20/25 (6/7.5). No mass or 
subretinal fini@ was present. 

Case 4—A 55-year-old woman had had 
episodes of diffase anterior scleritis, 
successfully treated with topically adminis- 
tered corticesterowds, ene and two years 
prior to our examination. Two months 
before-referral, she had a recurrence of the 
anterior scleritis with severe ocular pain 
that was referred .o the brow and zygoma. 
The anterior scleritis was relieved by topi- 
cally administered dexamethasone, one 
drop four times daily, but the pain 
persisted. A mass indenting the right eye 
was noted by the referring physician. On 
our examination, her visual acuity was 
20/30 (6/9) ir the nght eye and 20/20 (6/6) 
in the left. The anterior segments were 
normal A 5 x 5-mm fundus mass was 
adjacent to the cptie disc superonasally 
(Fig 3). It was the same orange color as 
adjacent normal pigment epithelium and 
choro:d. Chorosdal folds concentric to the 
mass -extenced temporally through the 
foveola. There was a very shallow serous 
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Orange (same as 
background fundus) 
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Table 2.—Differential Diagnosis of Moderate-Sized Choroidal Mass 


| Posterior Scleritis 


Often present 


Variable; gray to white, but rarely 
same color as background 


Choroida! *olds Often present Absent Rare Absent . 


Hemangioma 


Absent Absent 


Red-orange 


Absent Absent 
Absent Absent 
Present Absent 


None None 





retinal detachment overlying the mass. In 
the early phase of fluorescein angiography, 
diffuse mottling of the background choroi- 
dal fluorescence was seen (Fig 4). In the 
middle phase of the angiogram, tiny 
pinpoint areas of leakage became evident. 
In the late phase, there was faint staining 
of the subretinal fluid. B-scan and A-scan 
ultrasonography showed focal thickening 
of the sclera and the choroid, with high 
internal reflectivity and retrobulbar ede- 
ma (Fig 5). A retrobulbar injection of 40 
mg of methylprednisolone relieved the 
pain within three hours. One week later, 
the fundus was clinically normal (Fig 6). 
Repeated ultrasonography showed mild 
residual thickening of the posterior coats 
of the eye (Fig 7). The patient’s visual 
acuity improved to 20/20 (6/6). 


COMMENT 


We have examined seven healthy 
women with a focal area of intense 
posterior scleritis. All of our patients 
either had a history of diffuse anteri- 
or scleritis or had diffuse anterior 
scleritis concurrent with the posterior 
scleritis. 

Although pain is said to be a promi- 
nent symptom of posterior seleritis,' 
our series confirms the findings of 
Cappaert and associates, who re- 
ported pain in only one of their six 
patients. Only one of our seven 
patients had severe pain; three others 
had mild pain. The low incidence of 
pain probably reflects the fact that 
pain in scleritis is usually proportional 
to the severity of the anterior compo- 
nent’; our patients had only mild ante- 
rior scleritis. Uveitis is reported to be 
common in patients with posterior 
scleritis, but only one of our patients 
had cells in the anterior chamber and 
none had cells in the vitreous cavity. 
Five of the patients had serous retinal 
detachment with cloudy subretinal 
fluid. The observable anterior seleritis 
attests to the presence of diffuse 
scleral involvement; our patients had, 
in addition, a posterior nodule of 
intense inflammation. In four pa- 


Melanoma 





+ 
. 





Metastatic Carcinoma 


Absent 


Yellow-white 


Absent 
Absent 
Absent 


Cloudy sutb-etirzl fluid Present Absent Rare Rare 


Mostly women 


More common in women 





tients, a posterior mass of the same 
color as the adjacent normal pigment 
epithelium and choroid was seen. We 
noted, as did Feldon and associates,’ 
that normal choroidal vessels could be 
seen over the mass. In a fifth patient, 
no mass was seen clinieally, but ultra- 
sonography indicated focal. scleral 
thickening. Five of the seven patients 
had choroidal folds that were usually 
concentric to the margins of the mass. 
All of our seven patients were female, 
supporting the finding that posterior 


scleritis is more common in women . 


than in men.’ 

The most common fluorescein an- 
giographie findings in our patients 
with serous retinal detachment were 
mottled background fluorescence in 
the early phases, numerous pinpoint 
spots of leakage in the middle phases, 
and late intense staining of the sub- 
retinal fluid. These findings may also 
be seen in many other conditions (eg, 
malignant melanoma and Harada’s 
syndrome). However, fluorescein an- 
giography was helpful in two patients 
in whom it demonstrated choroidal 
folds that were obscured by cloudy 
subretinal fluid. 

Because we were uncertain of the 
correct diagnosis in the first two 
patients whom we examined with this 
condition, we performed an incisional 
radioactive phosphorus (*P) uptake 
test. The test result was borderline 
positive in one case and negative in 
the other. Feldon and associates 
recently reported other cases of poste- 
rior scleritis with positive radioactive 
phosphorus uptake test results.' 

Ultrasonography is the most helpful 
ancilary test in the diagnosis of 
posterior scleritis. Cappaert et al,’ 
using B-scan ultrasonography, re- 
ported flattening of the posterior 
aspect of the globe, thickening of the 
posterior coats of the eye, and retro- 
bulbar edema. Our B-sc&n findings 
were similar, except that in our cases 
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the scleral thickening was confined to 
a localized areå of intense inflamma- 
tion. We also performed A-scan ultra- 
sonography, which showed high inter- 
nal reflectivity of the mass and low 
amplitude echoes in the area of retro- 
bulbar edema. Combined, these A- 
scan and B-scan features are practi- 
cally diagnostic of posterior scleritis 


* and rule out primary and metastatic 


choroidal neoplasms. 

Since enucleation has been a conse- 
quence of misdiagnosis,'' it is essen- 
tial to correctly diagnose posterior 
scleritis. Moreover, it is a treatable 
disease, as shown by the prompt 
remission of signs and symptoms in 
four of the five patients we treated 
with corticosteroids for systemic or 
retrobulbar effect. 

Posterior scleritis must be consid- 
ered in the differential diagnosis of 
choroidal mass with or without sec- 
ondary retinal detachment (Table 2). 
It must be distinguished from choroi- 
dal hemangioma, malignant melano- 
ma of the choroid, and metastatic 
earcinoma to the choroid (Table 1). 
Certain conditions suggest posterior 
scleritis as the cause of the choroidal 
mass: (1) If the patient has rheuma- 
toid arthritis or recurrent ocular 
redness associated with pain referred 
to the brow or zygoma, posterior scle- 
ritis should be suspected. (2) When the 
choroidal mass matches the adjacent 
normal pigment epithelium in color, 
posterior scleritis is likely, for heman- 
giomas are usually red-orange, mela- 
nomas are pigmented or amelanotic, 
and metastases are often yellow- 
white. (3) Choroidal folds, as well as 
cells in the anterior chamber or in the 
vitreous cavity, suggest posterior 
scleritis, for they rarely accompany 
choroidal neoplasms. (4) If ultrasonog- 
raphy demonstrates thickening of the 
sclera and choroid and retrobulbar 
edema, posterior scleritis is the likely 
diagnosis. 

Posterior scleritis may also mimic 
orbital tumors. Both may cause choroi- 
dal indentation, choroidal folds, and 
disc edema. However, orbital neo- 
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plasms rarely cause secondary retinal 
detachment or uveitis. They do not 
cause leakage on fluorescein angiog- 
raphy and a space-occupyimg mass can 
be found by ultrasonography or com- 
puterized axial tomography. 

When the posterior nodule of thick- 
ened sclera is small and obscured by a 
serous retinal detachment with cloudy 
subretinal fluid, the condition may be 
misdiagnosed as idiopathic central 
serous choroidopathy, acute posterior 
multifocal placoid pigment epitheliop- 
athy, or Vogt-Koyanagi-Harada syn- 
drome. Serous retinal detachment 
alone does not suggest posterior scle- 
ritis, but on the basis of history (ante- 
rior scleritis, rheumatoid arthritis) or 
in the presence of choroidal or retinal 
folds or a choroidal mass, posterior 
scleritis should be considered in the 
differential diagnosis. Additional 
points of distinction between posteri- 
or scleritis and the other entities 
follow. 

Idiopathic central serous choroidop- 
athy is much more common in males 
and is not associated with systemic 
findings. Fluorescein angiography 
demonstrates one or more retinal 
pigment epithelial detachments, but 
does not show the pattern of multiple 
leakage sites that is characteristic of 
posterior scleritis. The subretinal fluid 
is usually less cloudy than the fluid of 
posterior scleritis. 

Acute posterior multifocal placoid 
pigment epitheliopathy, which has 
been reported to cause serous retinal 
detachment," is usually bilateral. Like 
posterior scleritis, it may have an 
associated uveitis. On fluorescein an- 
giography, the multiple creamy reti- 
nal pigment epithelium lesions block 
the background fluorescence in the 
early phases and stain later, whereas 
in posterior scleritis a multifocal 
pattern of early leakage is seen. 

The Vogt-Koyanagi-Harada syn- 
drome is usually bilateral with a quite 
severe uveitis. Systemic findings such 
as headache, dysacusis, poliosis, and 
vitiligo frequently develop. Fluores- 
cein angiography may show multiple 


areas of early leakage that are similar 
to those of posterior scleritis. In late 
stages, however, large placoid àreas of 
hyperfluorescence at the level of the 
retinal pigment epithelium are seen." 

If any difficulty remains in making 
the diagnosis, ultrasonography skould 
be performed. The pattern of scleral 
and choroidal thickening and retrobul- 
bar edema described herein is not seen 
in any of the other three conditions. 

Finally, posterior scleritis may also 
manifest itself as brawny sceleritis or 
acute necrotizing scleritis^ Brewny 
scleritis appears as a posterior mass in 
patients with no history of previous 
attacks of scleritis or ocular inflam- 
matory disease. Acute necrotzing 
scleritis causes severe pain. The lesion 
is white because of chorioretinal 
infarction. 


This study was supported in part by the Retina 
Research and Development Foundation, Phila- 
delphia, and the Lions Club of Pennsylvaria. 
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Müller’s Muscle Excision and 
Levator Recession in Retracted Upper Lid 


Treatment of Thyroid-Related Retraction 


Jack Chalfin, MD, Allen M. Putterman, MD 


€ The results of excision of Müller's 
muscle with or withcut recession of the 
levator palpebrae superioris aponeurosis 
were examined in 61 upper eyelids of 40 
patients. The cosmetic results were 
acceptable in 35 patients (56 upper 
eyelids). Another five patients had a 
subsequent unilateral partial (nasal) or 
total ptosis, which was successfully 
treated with additional surgery. Overcor- 
rections (ptosis) have ceased to be a 
problem since modifications to the origi- 
nal technique have been used. Only one 
undercorrection was encountered, and it 
was treatec successiully with a simple 
surgical procedure. We believe that the 
described procedure is desirable for the 
treatment o! thyroid-related upper eyelid 
retraction because it is simple, is based 
on anatomic and physiologic principles, 
is tailored tothe individual patient intraop- 
eratively and yields consistently good 
results. 

(Arch Ophthalmol 97:1487-1491, 1979) 


Hyelid retraction, 2 manifestation of 

thyroid ophthalmopathy, often 
continues even after the underlying 
systemie disease has been successfully 
treated. Upper lid retraction is not 
only cesmetically deforming, the 
amount of exophtha'mos being exag- 
gerated, but contributes to corneal 
and conjunetival exposure.’ 

Upper lid retraction is generally 
thought to be due to increased inner- 
vation of the sympathetically inner- 
vated Miller's muscle.** Some authors 
have suggested that activity of the 
levator palpebrae superioris muscle is 
increased in assocmtion with the 
increased tone of the superior rectus 
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muscle necessary to compensate for a 
contracted inferior rectus muscle.?-* 

Many surgical methods have been 
proposed for treating upper eyelid 
retraction. Blaskovic severed the 
levator and, presumably, Miiller’s 
muscle from the superior tarsal border 
and retracted them with sutures. 
Goldstein® recessed the levator apo- 
neurosis and Miiller’s muscle, using 
either a skin or conjunctival approach. 
Moran’ made a horizontal incision via 
a skin approach, through the levator 
aponeurosis and Miiller’s musele, just 
above the tarsus, and had the patient 
open and close the eyelids during the 
procedure to determine the length of 
the incision. Henderson' made a 
eonjunctival-Müller's muscle incision 
along the entire superior tarsal border 
and then excised the levator aponeu- 
rosis for different lengths, depending 
on the severity of retraction. Baylis et 
al* described the recession of the leva- 
tor aponeurosis and Müller's muscles 
twice the distance of the measured 
retraction and the suturing of them to 
conjunctiva. 

In 1972, Putterman and Urist* 
described a procedure for excising 
Müller's muscle with or withou: reces- 
sion of the levator aponeurosis. The 
patient is awake during the procedure 
and is sat up at various times either to 
match the level of the affectec lid to 
the unaffected lid in unilateral cases 
or to achieve a functionally and 


cosmetically acceptable level in bilat- | 


eral cases. 

We examined the results in 58 
upper eyelids operated on using this 
method of excision of Miiller’s muscle 
and levator recession and compared 
this manner of treatment with other 
popular surgical approaches. 


METHODS AND MATERIALS 


We examined the records of 50 censecu- 
tive cases from the private practice of one 
of us (A.M.P.), as well as eight consecutive 
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cases performed by residents at the 
University of Hlineis Eye and Ear Infirma- 
ry under the direction of the same surgeon. 
Because the cases performed at the Infir- 
mary did not have consistent preoperative 
and postoperetive measurements, these 
patients are excluded from the statistical 
analysis but are included in the subjective 
evaluation. 


Preoperative Evaluation 


For each patient, preoperative evalua- 
tien was made for palpebral fissure height 
in primary gaze, margin reflex distance- 
one (MRD-1), and exophthalmometry (Her- 
tel). All patients satisfied two criteria for 
this study: (1) stabilization of their thyroid 
disease for at least six months as deter- 
mined by a physician and (2) subjectively, 
no change in their eye signs (the amount of 
eyelid retraction and proptosis) for at least 
that same period of time. Most patient 
conditions were stable for at least three to 
four years before surgery was considered. 
Preoperative and postoperative photo- 
graphs were taken of all the patients. 

The MRD-1 was chosen as the best 
measurement because it is independent of 
lower lid positon. The MRD-1 is deter- 
mined as follows: with the eyes of the 
examiner and patient at the same level, a 
muscle light heid between the examiner's 
eyes is directed at one of the patient’s eyes. 
The MRD-1 is the number of millimeters 
from the light reflex on the patient's 
cornea to the central upper lid margin with 
the patient's eyes in the primary position 
of gaze. It is recorded as a positive number. 
If the upper lid covers the corneal light 
reflex, the examiner raises the lid until the 
reflex is seen. The number of millimeters 
the lid must be raised is then recorded as 
the MRD-1 in negative numbers.’ The 
range of norma. MED-1 values is between 
3 and 5.5 mm, the average being 4 mm." 


Anatomy 


The levator muscle divides into two parts 
about 10 to 12 mm above the superior edge 
of the tarsus." The anterior part is the 
levator aponeurosis, which inserts on the 
lower one third cf the anterior tarsus along 
its entire width The posterior part is a 
smeoth muscle, called Mifler’s muscle, 
which inserts onzo the superior edge of the 
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tarsus along its entire width. The levator 
aponeurosis and'Müller's muscle are only 
loosely attached for their entire lengths. 
The posterior surface of Müller's muscle is 
covered by tightly adherent conjunctiva 
(Fig 1). 


Surgical Procedure 


Only local anesthesia is used for this 
. procedure. Measurements of the eyelid 
levels and excursion of the upper lid before 


Aponeurosis 
Tarsal Plate ----~X 


Fig 1.—Cross section of a normal upper 
eyelid. 
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and after the injection of the local anesthe- 
sia demonstrated no change in the 
measurements after injection. The pa- 
tient's preoperative regimen consisted of 
12.5 mg of promethazine hydrochloride, 
taken orally one hour before surgery, and 
50 mg of intramuscular meperidine hy- 
drochloride, administered in the operating 
room. This regimen was chosen because it 
did not affect the eyelid levels at the time 
of surgery. 

Lidocaine (Xylocaine) hydrochloride 
(0.25 mL of 2%) with epinephrine is 
injected subcutaneously in the center of 
the upper eyelid just above the eyelid 
margin (Fig 2,A). A 4-0 silk suture is placed 
in the center of the upper lid, 2 mm above 
the lash line, through skin, orbicularis 
muscle, and anterior tarsus. A Desmarres 
retractor everts the upper lid to expose the 
superior palpebral conjunctiva. 

A scleral lens is placed over the globe to 
protect it during the surgery. The upper 
palpebral conjunctiva is flooded with 0.5% 
tetracaine hydrochloride drops. Cotton- 
tipped applicators saturated with tetra- 
caine are also spread over the conjunctiva. 
Then 0.25 to 0.5 mL of 2% lidocaine 
hydrochloride with epinephrine is injected 
subconjunctivally adjacent to the superior 
tarsal border over the entire width of the 
eyelid (Fig 2,B). 

The conjunctiva is grasped just over the 
superior tarsal border at the temporal 
aspect of the eyelid and severed with West- 
cott’s scissors. The surgeon inserts 
straight, sharp-pointed iris scissors into 
the plane between the conjunctiva and 
Müller's muscle and cuts the conjunctiva 


Conjunctiva 


BU 





Fig 2.—Muller’s muscle excision and levator muscle recession. A, Subcutaneous 
x dn ded an anesthesia for retraction suture. B, Subconjunctival acministration of 


anesthesia. 


, Conjunctival incision along temporal two thirds of superior tarsal border. 


D, Dissection of conjunctiva from Müller's muscle. 
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from the superior tarsal border (Fig 2,C). 
The conjunctiva is dissected from the 
muscle by spreading the scissors from the 
superior tarsal border to the sup2rior 
fornix (Fig 2,D). This dissection is facili- 
tated by observing the points of the scis- 
sors through translucent conjunctiva. 
Sharp dissection with the iris scissors 
releases any remaining attachments be- 
tween conjunctiva and Müller's muscle. 
The surgeon grasps Müller's muscle with 
toothed forceps at the temporal aspect of 


. the eyelid just above the superior tarsal 


border. The muscle is pulled outward, and 
the Desmarres retractor is pulled simulta- 
neously in the opposite direction. Müller's 
muscle is cut from the tarsus temporally. 
The muscle is then undermined from the 
levator aponeurosis at the level of the 
superior tarsal border, and all the tissue 
attached to the top of the tarsus (Mtller’s 
muscle anatomically) is severed over the 
temporal two thirds of the eyelid (Fig 3,A). 
Wet cotton-tipped applicators are used to 
dissect Miiller’s muscle bluntly from its 
loose attachment to the levator aponeurosis 
for 10 to 12 mm above the superior tarsal 
border over the temporal two thirds of the 
eyelid (Fig 3,B). The scleral lens is removed 
from the eye, and the patient is brought to 
a sitting position to evaluate the level of 
the upper eyelid in the primary and up and 
down positions of gaze as well as when the 
eyelids are opened wide. 

If the upper eyelid is at a satisfectory 
position, the patient lies down, and the 
section of Miiller’s muscle that has been 
detached is clamped with a straight hemo- 
stat at its base and excised (Fig 3,C). If 
there is still retraction nasally, the nasal 
one third of Miiller’s muscle is released. (It 
is better to be conservative in releasing 
Miiller’s muscle nasally, for a nasal ptosis 
can easily occur.) 

If the lid is still retracted, overaction of 
the levator muscle is implicated, and this 
muscle must be released. The patient lies 
down, and the scleral lens and Desmarres 
retractor are reapplied. With tke lid 
everted, the fibers of the levator aponeuro- 
sis, which pass over the anterior surface of 
the tarsus, are exposed. Using two toothed 
forceps, the surgeon grasps the superficial 
layers of the levator aponeurosis at the 
level of the superior tarsus, and th2y are 
stripped vertically, layer by layer, along 
the part of the eyelid that remains 
retracted (Fig 3,D). The patient is sat up at 
various times during this levator stripping 
procedure until a desirable end point is 
reached. The gradual, step-by-step length- 
ening of the aponeurosis allows the -etrac- 
tion of the eyelid to be corrected slowly. 
The detached part of Müller's muscle is 
then excised as described above. 

When a desired eyelid level is achieved, 
either by excision of Müller's muscle alone 
or in conjunction with the stripping of the 
levator aponeurosis, the conjunctiva is 
sutured to the superior tarsal border with a 
continuous 6-0 plain catgut suture (Fig 
3,E). The 4-0 silk traction suture placed in 
the upper eyelid at the beginning of the 
procedure is taped to the patient's cheek to 
put a small amount of stretch on the upper 
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eyelid, and a light pressure dressing is 
applied to the eve. It the lower and upper 
eyelidstre operated on at the same time, a 
4-0 silk double-2rmec suture, placed in the 
center of the lewer eyelid tarsus, enters 
from the conjunctival side and exits 
through the skin of tne lower eyelid. Each 
arm of the suture is passed through the 
central portion of the upper eyelid tarsus 
from its conjunctival side and exits 
threugh the upper evelid skin. When the 
suture :s tied, the lower eyelid is elevated 
simultaneously as the upper eyelid is 
lowerec. 


RESULTS 


Success of the procedure was deter- 
mined by the symmetry of the upper 
eyelids as determined by the MRD-1 
measured at the latest postoperative 
examiration. Follow-up ranged from 
four months to six vears, with a mean 


of 13 months. In those patients who 


had unilateral retraction, symmetry 
was measured relative to the unoper- 
ated upper eyelid. In patients with 
bilateral upper eyelid retraction, the 
position of the upper eyelid relative to 
the cornea was considered as well as 
the symmetry of the eyelids. When 
MRD-1 values were questionable in 
regard to final lid symmetry and 
cosmetic results, one of us, who was 
not involved with the surgery (J.C.), 
subjectively evaluated the preopera- 
tive and postoperative photographs. 

Table 1 summarzzes the preopera- 
tive and postoperative MRD-1 values 
in the 11 patients who had unilateral 
upper eyelid retraction. Preoperative 
exophthalmometry (Hertel) readings 
are included to correlate the severity 
of the exophthalmos with the success 
of the procedure. 

Of the 11 patients who had unilater- 
al upper eyelid retraction to match the 
upper eyelid on the other side, six had 
postoperative upper eyelid levels that 
were symmetric within 0.5 mm (as 
determmed by the MRD-1) and four 
more were within 1.5 mm. A nasal 
ptosis that required surgical correc- 
tion developed postoperatively in pa- 
tient 7 (who had surgery before the 
procedure was revised to alleviate this 
complication). Retraction of the upper 
eyelid that was not operated on devel- 
opec in patient 3 three months after 
the first eyelid had been operated on, 
but the patient was satisfied with the 
cosmetice result and did not want addi- 
tional surgery. Thus, ten of the 11 
patients with unilateral upper eyelid 
retraction had results that were 
cosmetically acceptable to both the 
patient and the physician (Fig 4). 

The predictability of the postopera- 
tive zesults of the unilateral cases was 
not related to the degree of asymme- 
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Fig 3.—A, Disinsertion of Müllers muscle from temporal two thirds of superior tarsal 
border. B, Dissection of Müller's muscle from levator aponeurosis. C. Excising Müller's 
muscle, also showing recessed levator aponeurosis. D, Recessirg levator aponeurosis. 
E, Suturing conjunctiva to superior tarsal border. 


Table 1.—Patients With Unilateral Upper Lid Retraction 
—————————— 


MRD-1* 


Preoperative Postooerative 
Exophthalmometry ————— a DR cS 


















Patient/Age, yr/Sex (Hertel), mm — OD OS ‘OD OS  dMRD-i* 
2/44/F 17-16/93 t 5 45 5 0.5 
3/47/F ` 17-13/95 65 45  45- 65 2.0 
4/50/F 17-17/104 Z575480.. RO 4. 35 0.5 
5/46/F 28-24/106 &5 5 35 5 1.5 
6/.../F 14.5-14.5/96 2 8 25 23 0 
7/31/M 17-20/100 3 6 4 4 0 
8/39/F 19-15/98 65 45 3 4.5 1.5 
9/57/M 29-28/110 8 E 5 E 1.0 

11/39/F 19.5-20/99 85 (85. ~ 85 - 43 0 
Mean 3.81 4.5 0.77 


. *The MRD-1 is margin reflex distance-one; dMRD-1 is the difference between the MRD-1 of the two 
lids (asymmetry) postoperatively. 
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'Fig 4.—Left, Patient 11 with unilateral upper eyelid retraction. Right, Same patient 
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Fig 5.—Left, Patient 32 with bilateral upper eyelid retraction. Right, Same patient 
postoperatively. ' 


Table 2.—Patients With Bilateral Upper Lid Retraction 


MRD-1* 





p 


Preoperative Postoperative 


Exophthalmometry 





i Patient/Age, yr/Sex (Hertel), mm oD os OD OS dMRD-1* 
12/55/F 25-25/104 6 8 3.5 9.0 0.5 
14/24/F . 22-21/106 10 10 4 4 0 
157... F 25.5-24/102 2.8 65: 45 345 0 

lu wu UN UEIBAR. 10. 9 35. 35  u — } 
17/50/F 18-17/99 10 8 ae sabe 
18/18/F 22.5-20.5/108 10 8 55. 5 0.5 
24/28/F 24-26/102 5 8 4 4.5 0.5 
27/20/F 23-22/100 8.5 65 45 45 0 
30/37/F 21.5-20/100 7 8 1.555005. 4.0 
32/37/F 30-31/114 7 9 4 3.5 0.5 
Mean è 8.3 7.88 4.5 4.55 0.875 








*The MRD-1 is margin reflex distance-one; dMRD-1 is the difference between the MRD-1 of the two 
lids (asymmetry) postoperatively. 








try of the eyelids preoperatively. 
Because only two patients with unilat- 
eral retraction had exophthalmometry 
(Hertel) readings greater than 22.5 
mm, no relationship between the 
severity of exophthalmos and the final 
results could be ascertained. 

Table 2 summarizes the results in 21 
patients who had bilateral retraction 
and surgery. Of these, 14 patients had 
postoperative MRD-1 measurements 
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within 0.5 mm of each other. Five 
additional patients had a final sym- 
metry between 1.5 and 2.0 mm, and 
the results were cosmetically accept- 
able to both the patient and the physi- 
cian. Patient 16 received postopera- 
tive care from a referring physician in 
a distant state who did not record 
MRD-1 values. Examination of photo- 
graphs, however, discloses an excel- 
lent cosmetic result. 


Although patients 15, 17, and 23 had 
excellent results, as determined by the 
MRD-1 values, a nasal ptosis iif one of 
their two upper eyelids that had been 
operated on developed in each and 
required additional surgical correc- 
tion. All three of these patients had 
their surgery before the procedure 
was modified to deal with the problem 
of nasal ptosis. 

A ptosis of one entire upper eyelid 
subsequently developed in patient 29 
and also had to be surgically cor- 
rected. 

Patient 18 had an initially excellent 
result after bilateral surgery. The 
postoperative MRD-1 values pre- 
sented in Table 2 are those obtained 
three months after the second eye had 
been surgically treated. Five months 


after surgery on the second eye, this 


patient was reexamined and 2 mm of 
retraction of her right upper eyelid 
was seen. 

Thus, 16 of the 21 patients who had 
bilateral retractions had cosmetieally 
acceptable results in both upper eye- 
lids after this procedure alone (Fig 5). 
The other five patients also had good 
results in one eye after this procedure, 
but required additional surgery of the 
other upper eyelid. Of these five, four 
had segmental or diffuse overco-rec- 
tion, and one had a late-developing 
undercorrection. 

Six patients in the study had exoph- 
thalmometry (Hertel) readings that 
demonstrated asymmetric exophthal- 
mos (2.5 mm or more). One had bilat- 
eral upper eyelid retraction, anc the 
other five had unilateral upper eyelid 
retraetion (always in the eye with 
more exophthalmos). Among the five 
unilateral cases, four had postopera- 
tive MRD-1 values that were 1.5 to 2.0 
mm different from each other. 

No accurate quantitative results 
were possible for the eight patients 
(all of whom had bilateral upper eyelid 
retraction) whose conditions were pre- 
operatively evaluated and surgically 
treated by residents inexperienced in 
eyelid measurements. Also, these pa- 
tients' conditions were not evaluated 
by the same physician preoperatively 
and  postoperatively. Postoperative 
photographs, however, demonstrated 
improvement of the eyelid retraction 
and cosmetically acceptable symmetry 
in all cases. 


COMMENT 


The procedure described here for 
the excision of Müller's muscle w:th or 
without recession of the levator mus- 
cle differs somewhat from that first 
described in 1972.* Frontal nerve block 
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anesthesia is no longer used and, 
instead. local infiltration with lido- 
caine i#preferred. This ensures proper 
patient cooperation so that the eyelid 
level can be determined during the 
procedure. (Even though the frontal 
nerve block anesthesia usually pre- 
serves eyelid motility, motor akinesia 
can eecur at times, making local infil- 
tration. as now used, a better modali- 
ty. The original procedure included 
excision of Müller's muscle along the 
entire width o* the upper eyelid. The 
early results showed that a nasal 
ptosis developed im several patients 
and required additional surgery in 
four. The operation has been modified 
to include only the temporal two 
thirds of Müller's muscle in the origi- 
nal disinsertion. If the nasal portion 
of the eyelid appears retracted when 
the patient sits up, the nasal one third 
of Müller's muscle can then be disin- 
serted. 

Fiftr-three upper eyelids (32 pa- 
tients) were operated on for thyroid- 
related upper eyelid retraction by 
excision of Miiller’s muscle with or 
without recession ef the levator apo- 
neurosis. All 53 had less retraction 
postoperatively. Furthermore, cos- 
metic symmetry of the upper eyelids 
was obtained in 26 of the patients by 
this procedure alcne. Four patients 
required surgical treatment of nasal 
ptosis in one upper eyelid by a nasal 
segmental internal vertical short- 
ening operation. One patient had a 
diffuse ptosis that was also successful- 
ly treated with the internal vertical 
eyelid shortening procedure, in which 
the clamp was applied to the entire lid 
rather than just to the nasal segment. 
Another patient was successfully 
treated with the described procedure 
in both upper lids but retraction in her 
right upper eyelid subsequently devel- 
oped that required a simplified levator 
recession procedure to obtain a lasting 
good result. (We are not sure, 
because of the time interval between 
surgery and the development of the 
retraction, whether this represents an 
undercorrection or progression of the 
underlying disease process.) 

We believe that excision of Müller's 
muscle and levatcor recession in the 
manner described here is the proce- 
dure of choice for treatment of 
thyroid-related retraction of the up- 
per eyelid. The precedure is based on 
the theories of the physiologie and 
anatomic origin of the condition. It is 
a relatively simple procedure that 
does not alter the major anatomic 
relationships in the eyelid by the 
implantation ef foreign material or by 
distortion of the tissues. With the 
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patient sitting up at various times 
during the procedure. the technique 
can be adjusted to the individual by 
recessing the levator progressively 
until the desired level and arc are 
achieved. Overcorrection can be recog- 
nized during surgery and dealt with 
by reattachment of the recessed 
tissues to the tarsus or skin. 

Approximately 50% of the patients 
were treated by excision of Müller's 
muscle alone. The others required 
varying amounts of recessiom of the 
levator aponeurosis to achieve accept- 
able results. The only consistent prog- 
nostic sign was asymmetry of exoph- 
thalmos. Patients who had exophthal- 
mometer (Hertel) readings w:th more 
than a 2.5-mm difference tended to 
have poorer results (as judged by 
MRD-1 values). 

It is difficult to make a statistical 
comparison between our approach and 
other procedures because of the 
unavailability of quantitative details 
in the reports of other authors. 

From our experience with use of 
donor sclera to correct lower eyelid 
retraction, the lower eyelid becomes 
severely thickened and erythematous, 
and the eyelid retracts as the sclera 
absorbs postoperatively. For these 
reasons we think that although scleral 
implants are both necessary and 
acceptable in the treatment of lower 
lid retraction, they are less acceptable 
cosmetically in the treatmert of the 
upper lid. 

In those patients with bilateral 
involvement, the more severely re- 
tracted eyelid was operated on first, 
and the other upper eyelid was oper- 
ated on several weeks later. We found 
that the eyelid not operated on 
frequently appears to be more re- 
tracted after the contralateral upper 
lid has been surgically treated. This is 
true of both patients who demonstrate 
unilateral or bilateral upper lid retrac- 
tion when their conditions zre origi- 
nally evaluated. Patients with true 
unilateral retraction often appear to 
have a slight ptosis of the urinvolved 
upper eyelid that disappears after 
correction of the contralateral retrac- 
tion. 

We felt that the patient keeps the 
more retracted eyelid at the lowest 
possible level by decreasing the neural 
impulse to the levator muscle on that 
side. This minimizes the irritation of 
that eye. We believe that the levator 
muscle obeys Hering’s law, whereby 
there is a decrease in the neural 
impulse to the uninvolved or less 
retracted eyelid as well. Possibly, 
when the tone of the neural impulse 
returns to normal, the upper eyelid 
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that had appeared normal or slightly 
ptotic preoperatively, appears slightly 
retracted or in a normal position. 
Because of these changes postopera- 
tively, we believe that it is important, 
when performing surgery in a patient 
with unilateral retraction, to place the 
affected eyelid at a slightly higher 
level than that of the unaffected 
eyelid to ensure symmetry. 


Similarly, patients with bilateral 


upper lid retraction appear to have 
more retraction on the side not oper- 
ated on after surgery has been 
performed on the contralateral upper 
eyelid. We feel that this represents 


the true amount of retraction of the - 


upper eyelid not operated on. When 
operating on the second upper eyelid 
(several weeks after the first proce- 
dure), the lid must be placed at the 
same level to which the other upper lid 
was placed at the time of its surgery. 
If an attempt is made to match the 
eyelids so that they are symmetric 
during the seeond procedure, the 
second eyelid will invariably be ptot- 
ie. 


William Schwarz provided the illustrations, 
and Maxine Gere edited the manuscript. 


References 


1. Henderson JW: Relief of eyelid retraction: 
A surgical approach, 4 rch Ophthalmol 74:205-216, 
1965. 


2. Blodi FC: Ophthalmology of Grave's disease, 
in New Orleans Academy of Ophthalmology: 
Symposium on Surgery of the Orbit and Adnexa, 
New Orleans, 1973. St Louis, CV Mosby Co, 1974, 
pp 101-111. 

3. Adler FH: Physiology of the Eye, ed 6. St 
Louis, CV Mosby Co, 1975, p 15. 

4. Putterman AM, Urist M: Surgical treatment 
of upper eyelid retraction. Arch Ophthalmol 
87:401-405, 1972. 

5. Blaskovie L, cited by Berens C, King JH Jr: 
Atlas of Ophthalmie Surgery. Philadelphia, JB 
Lippincott Co, 1961, p 76. 

6. Goldstein E Reeession of the levator muscle 
for lagophthalmos in exophthalmic goiter. Arch 
@phthalmol 11:389-393, 1934. 

7. Moran RE: Correction of exophthalmos and 
levator spasm. Plast Reconstr Su rg 18:411-426, 
1956. 

8. Baylis HI, Cies WA, Kamin OF: Correction 
of upper eyelid retraction. Am J Ophthalmol 
&2:790-794, 1976. * 

9. Putterman AM, Urist M: Miiller’s muscle- 
eonjunctival resection. Arch Ophthalmol 93:619- 
623, 1975. 

10. Putterman AM: Surgical treatment of 
dysthyroid eyelid retraction and orbital fat her- 
nia, in Silver B (ed): Ophthalmic Plastic Surgery. 
Rochester, Minn, American Academy of Ophthal- 
mology and Otolaryngology, 1977, pp 228-236. 

ll. Beard C: Ptosis. St Louis, CV Mosby Co, 
1976, pp 20-22. 

12. Putterman AM: Internal vertical short- 
ening to treat surgically induced segmental 
blepharoptosis. Am J Ophthalmol 82:122-128, 
1976. 

13, Putterman AM, Urist M: A simplified leva- 
tor palpebrae superioris muscle recession to treat 
overcorrected blepharoptosis. Am J Ophthalmol 
77:358-366, 1974. 


1491 

















mAUIypuma m eS cC xm eae ee ores 
9) NE ea et ee t - g 4 E 


Clinicopathologic Case Reports 


Edited by William H. Spencer, MD 


Pacifie Medical Center, San Francisco 94115 





Granular Cell Tumor (Myoblastoma) of the Orbit 


Jerry W. Drummond, MD; Donald L. Hall, MD; William H. Steen, Jr, MD; Samuel A. Maxey, MD 


€ A 43-year-old woman had a three- 
month history of increasing proptosis and 
visual loss secondary to an inferior orbital 
mass. Surgical exploration revealed an 
encapsulated mass that was excised with 
good visual recovery. Light microscopy as 
well as electron microscopy confirmed 
the diagnosis of granular cell myoblasto- 
ma. The tumor's location within the orbit 
was unusual and its histologic origin was 
uncertain. 

(Arch Ophthalmol 97:1492-1494, 1979) 


(1rànular cell myoblastoma is a rela- 

tively uncommon benign tumor of 
uncertain histologic origin. It most 
often appears as a firm, solitary lesion 
in the oral cavity or subcutaneous 
tissue, but has been reported in almost 
every organ in the body. Only rarely 
has it been reported in the orbit. 


REPORT OF A CASE 


A 43-year-old woman noted increasing 
prominence of the left eye for three 
months. She complained of epiphora and 
mild discomfort as well as decreased visual 
acuity for one month. The eye had not been 
red, and there was no history of diplopia. 
Findings on physical examination were 
normal except for her left eye. Specifically, 
there was no evidence of systemic hyper- 
thyroidism or neurofibromatosis. Visual 
acuity was best corrected to 20/20 in the 
right eye and 20/40 in the left eye. Exter- 
nal examination revealed no afferent 
pupillary defect, and with the exophthal- 
mometer (Hertel), measurements of 18 mm 
on the right eye and 24 mm on the left eye 
were obtained. The eye was displaced in an 
anterior direction and extraocular move- 
ments were all full with no evidence of 
diplopia on red glass testing. No bruit was 
present. When the patient looked upward, 
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a mass was palpable in the orbit inferiorly. 
Intraocular pressure was 14 mm Hg in the 
right eye and 16 mm Hg in the left eye. 
Indirect ophthalmoscopy was normal with 
no evidence of choroidal striae, venous 
congestion, or papillitis. 

X-ray films of the skull, sinuses, optic 
foramina, and chest were normal. Orbital 
views showed a soft-tissue density along 
the floor of the left orbit. The patient's 
triiodothyronine uptake was 34.4% (nor- 
mal, 35% to 45%); thyroxine, 9.4% (normal, 
4.5% to 11.5%). The radioactive iodine 
thyroid uptake at the end of two hours was 
11.1% (normal, 5% to 12%); at six hours, 
24.3% (normal, 8% to 25%); and at 24 hours, 
42.5% (normal, 15% to 45%). Thyroid sean 
showed that both lobes were slightly larger 
than normal. 

An operative approach was made 
through the lower lid, and when the orbital 
septum was opened, a firm, pearl-gray 
encapsulated mass was seen. It was unat- 
tached to muscle or periosteum, but 
because of its posterior extension, some 
difficulty was encountered in dissecting 
around its posterior margin. However, on 
removal, its capsule appeared intact. Post- 
operatively the visual acuity has returned 
to normal. 


HISTOPATHOLOGIC FINDINGS 


Gross pathologic examination showed an 
encapsulated, irregular, tan to reddish 
tissue measuring 22x 16x 13 cm. 
Microscopic sections showed nests of 
medium-sized ovoid cells with vesicular 
nuclei in which nucleoli of moderate size 
were noted. The cytoplasm was abundant 


and had a granular appearance. The gran- 


ules were faintly positive with PAS (Fig 1 
and 2). Reticulin stains enhanced -the 
appearance of the septa of collagenous 
tissue separating collections of these cells 
(Fig 3). 

Electron microscopy was performed on 
wet tissue fixed in 10% formaldehyde solu- 
tion. The ultrastructural findings con- 
firmed the diagnosis of granular cell 
myoblastoma. The polygonal granular cells 
displayed myriad lysosome-type granules 
in the cytoplasm (Fig 4). A second popula- 
tion of spindle cells contained filamentous 
angulated bodies (Fig 5). 


COMMENT 


Granular cell myoblastoma was 
first reported by Abrikossoff' in 1926. 
Since then numerous cases have been 
reported, but only rarely has this 
tumor occurred in the eye or its 
adnexa. Cunha and Lobo? reported the 
only case involving the eye in which a 
tumor developed in the anterior uvea. 
Both Dunnington? and von Bahr’ 
described cases in which the tumor 
occurred near the lacrimal sac. Several 
cases have been reported in the lids or 
eyebrow.*^* The tumor rarely occurs 
completely within the orbit, although 
several cases have been  de- 
seribed.^^'?-* 

The histogenesis of the granular cell 
myoblastoma remains controversial in 
spite of extensive histochemical and 
electron microscopic study. Its origin 
from muscle, histiocytes, Schwann 
cells, and primitive mesenchymal eells 
has been proposed. 

Abrikossoff' first noted the superfi- 
cial resemblance of the tumor to 
muscle cells. Then Murray'* showed in 
tissue culture a similarity between the 
cellular components of the granular 
cell and myoblast. However, the theo- 
ry of an origin from muscle has large- 
ly been discarded because of the 
absence of glycogen in the tumor «ell, 
the presence of a tumor in organs 
when no striate muscle is present, and 
the electron microscopic demonstra- 
tion of the absence of any continuity 
between tumor cells and normal 
striate muscle.” 

Leroux and Delarue'* proposed that 
the granular myoblastoma was of 
histiocytic origin. Gullino" thought 
that the histiocytes were an inflam- 
matory response. Azzopardi" and 
Gonzalez-Almaraz et al" considered 
this tumor a storage or metabolic 
derangement of the histiocyte- Acid 
phosphatase, a feature of histiocytes, 
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Fig 1.—Top left, Granular cell myoblastoma showing nests of 
tumor cells with prominent nuclei and indistinct cell borders 
(hematoxylin-eosin, = 10). 


Fig 2.—70p right. Individual cells with their nuclei and granular 
cytoplasms (hematoxylin-eosin, x 25). 


Fig 3.—8ottom right, Septa separating nests of tumor cells 
enhanced by reticulin stain ( x 25). 


Fig 4.—Typical lysosomal-type granules in 
cytoplasm, shown in inset at higher magni- 
fication ( x 16,100; inset, x 31,400). 


has been found in the granuloblasto- 
ma eell by a number of researchers 
including Garancis et al, but was not 
present in the case described by 
Morgan.' 

The theory that the tumor develops 
from neural tissue, especially the 
Schwann cell, has been accepted by 
many investigators. Fisher and 
Wesehsler^ stressed the neural pat- 
tern of the tumor, the electron micro- 
scopic demonstration of structures 
resembling degenerating myelin ax- 
ons in the cytoplasm of the tumor 
cells, and the similarity of tumor cells 
morphologieally and enzymatically to 
Schwann cells observed in severed 
nerves, Garancis et al" stressed the 
similarity between the cytoplasmic 
granules of the myoblast and the 
Schwann cell as wel! as the fact that 
both have limiting basement mem- 
branes and cytoplasmic filaments. 

More recently several authors have 
propesec that the tumor arises from 
primitive mesenchymal cells.'*-** 

Morgan showed no histochemical 
evidence of lipid, myelin, or myelin 
breakdown products (normally pres- 
ent in neural tissue), and electron 
microscopic studies failed to demon- 
strate any nerve axons between or 
within the tumor cells. This, coupled 
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with the fact that no one has been able 
to demonstrate the actual transition 
of a Schwann cell into a myoblastoma 


cell, lends support to the mesenchymal 


theory. The proponents of this theory 
generally feel that the granular cell 
myoblastoma and schwannoma are 
related tumors, probably derived from 
the same primitive cell. 

The malignant form of this benign 
tumor is also shrouded in controversy. 
Some authors divide them into organ- 
oid and nonorganoid types. The latter 
is exceedingly rare, and many pathol- 
ogists feel that the former is more 
closely related to alveolar soft part 
sarcoma or malignant nonchromaffin 
paraganglioma. Of interest also is 
that the orbit was a primary site of 
involvement in 6% of 95 cases of 
malignant organoid granular cell 
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myoblastoma reported from the surgi- 
cal pathology laboratory at Colum- 
bia.” 

Obviously, too few cases of benign 
granular cell myoblastoma of the orbit 
have been reported to permit defini- 
tive conclusions about its neoplastic 
behavior. Nevertheless, the neoplasm 
has proved amenable to complete exci- 
sion elsewhere in the body, and there- 
fore it is probably also benign in its 
orbital habitat. It is not radiosensitive 
and excision appears to be the treat- 
ment of choice. 


William H. Spencer, MD, San Francisco, 
confirmed the diagnosis and prepared Fig 1 
through 3. Frederick A. Jakobiec, MD, and Takeo 
Iwamoto, MD, of the Algernon B. Reese Labora- 
tory of Ophthalmic Pathology, Edward S. Hark- 
ness Eye Institute, New York, performed elec- 
tron microscopic examination of the specimen 
and prepared Fig 4 and 5. 











w Fig 5.—Primitive cells containing filamen- 
; tous angulated bodies (AB) in the turror 
( x 26,100; inset, x 31,400). e 
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Ocular Findings in Metachromatic Leukodystrophy 


An Electron Microscopic and Enzyme Study in 
Different Clinical and Genetic Variants 
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Hussein Roozitalab, MD; Kenneth R. Kenyon, MD; W. Richard Green, MD 


€ Histopatholcgical studies of the eyes 
from three patients affected with the infan- 
tile form of metachromatic leukodystro- 
phy (MLD) showed the storage of meta- 
chromatic compiex lipids in the retinal 
ganglion celis, in the optic nerve and the 
ciliary nerves, as well as the storage of a 
mucopolysaccharide-\ike material in the 
nonpigmented epithelium of the ciliary 
body. The lesicns were limited to the 
optic, ciliary, amd sensory nerves in a 
fourth patient with the juvenile form of the 
disorder. These morphological aspects, 
which are probably related to differences 
in sulfatase A activities, may explain the 
variability of the ocular manifestations in 
metachromatic leukodystrophy. Seven 
children affected with infantile MLD or 
with mucosulfatidosis were examined by 
conjunctival biopsy. Typical lesions of the 
sensory nerves were obvious and allowed 
the diagnosis of the disease. However, it 
seemed impossible to separate the differ- 
ent forms by histopathological studies 
only. The tear enzymes were assayed in 
most of the cases and demonstrated a 
profound deficiency of arylsulfatase A, or 
of arylsulfatase A and B, in the classical 
MLD and in mucosulfatidosis, respective- 
ly. 
(Arch Ophthalmol $7:1495-1504, 1979) 
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etachromatic leukodystrophy 

(MLD) is an autosomal recessive 
disorder caused by a deficiency of 
sulfatase A, a lysosomal hydrolase.'* 
Histopathologically, the disease is 
characterized by a degenerative pro- 
cess of myelin, both in the central and 
peripheral nervous system, together 
with the lysosomal storage of meta- 
chromatic glycolipids consisting main- 
ly of sulfatides.: These lesions 
explain the progressive symptoms of 
mental retardation, dementia, hypo- 
tonia, ataxia, convulsions, spastic 
quadriplegia, and finally decerebra- 
tion.’ Sulfatides are also aceumulated 
in the gallbladder, the liver, and the 
kidney without clinically evident con- 
sequences.** 

Four clinical forms have been 
reported depending on the age of 
onset of the symptomatology. The 
congenital form is lethal within the 
first days of life.'^ The late infantile 
form is the most common; it begins 
before the age of 3 years and results 
in death between 2 and 6 years of 
age. The juvenile form begins before 
the age of 10 years, and death usually 
occurs before the age of 20 years." 
The adult form begins after puberty 
with a more prolonged evolution.” 
Some evidence suggests important 
enzyme differences between the in- 
fantile type and the late-onset 
forms.'*'* A genetically distinct vari- 
ant, called mucosulfatidosis,'’ has also 
been reported, in which both lysoso- 
mal sulfatase A and B are deficient, 
together with the microsomal sulfa- 
tase C. This variant combines the clin- 
ical signs of the mucopolysacchari- 
doses and of the late infantile meta- 
chromatic leukodystrophy." 

Ocular manifestations of the MLD 
cases reported in the literature are 
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variable and may appear very late in 
the course of the disease. They princi- 
pally consist in optie atrophy, blind- 
ness, abnormal ocular movements, and 
the disappearance ef the pupillary 
light reflexes.'" In some cases, a pecu- 
liar grayness of the perimacular area 
has been described." In the mucosul- 
fatidosis variant, pigmentary retinop- 
athy is a frequent symptom together 
with optic atrophy, whereas the macu- 
lar cherry-red spot has never been 
mentioned. 

Few electron microscopic studies of 
the eyes have been published,” 
although the ultrastructure of other 
organs is well documented. In this 
report, we compare the ocular lesions 
in three cases of infantile type and 
one case of juvenile type of classical 
metachromatic leukodystrophy, with 
the descriptions available in the litera- 
ture. We comment on the presence of 
a ciliary body involvement, to our 
knowledge a feature not previously 
reported in the disease. Moreover, we 
describe the lesions observed in con- 
junctival biopsy specimens of seven 
patients with MLD or mucosulfatido- 
sis, and we stress the diagnostic inter- 
est of such biopsy specimens together 
with tear enzyme analysis. 


REPORT OF CASES 


Case 1.—A 27-menth-old boy was admit- 
ted to the hospital because ef sudden dehy- 
dration, hyperthermia, and coma without 
evident infection. Intensive care compen- 
sated the hydration problem, but he never 
regained complete consciousness. The diag- 
nosis was made by urine sulfatide analysis, 
by the assay of arylsulfatase in tears, 
urine, and cultured fibroblasts, and was 
confirmed by the ultrastructural study of a 
conjunctival biopsy specimeff. The ocular 
fundus was normal, and clinically evident 
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optie atrophy never developed. After 
repeated noningection hyperthermic epi- 
sodes, he died at the age of 30 months. 

Case 2.—A 29-month-old girl was admit- 
ted to the hospital with mental regression, 
hypertonia, and hyperreflexia. The diagno- 
sis was based on high urine sulfatase levels, 
on the enzymatic study of tears, leuko- 
cytes, plasma, and cultured fibroblasts, and 
confirmed by the ultrastructural study of 
conjunctival biopsy specimens. The ocular 
fundus and the electroretinogram were 
normal at the time of admission. Progres- 
sively optic disc pallor and absent pupillary 
reflexes developed three months before 
death. As her neurological status rapidly 
deteriorated, she became spastic and 
stuporous and died ten months after 
admission. 

Case 3.—A 47-month-old boy was hospi- 
talized for the third time because of acute 
respiratory distress and pneumonia. The 
child’s developmental milestones had been 
normal until 7 months of age. Then ataxia, 
spasticity of the lower extremities, and 
upper motor neuron signs gradually devel- 
oped. The ocular examination showed 
nystagmus, optic atrophy, and a macular 
cherry-red spot. Urine and cultured skin 
fibroblasts demonstrated very low arylsul- 
fatase A activity. Rapidly after the hospi- 
talization, the child’s condition deterio- 
rated; he became dehydrated and died 
from sepsis and shock. 

Cases 4, 5, AND 6.—Three other children 
affected with infantile MLD, aged 2, 2%, 
and 3 years, respectively, have been exam- 
ined for diagnosis because of similar histo- 
ry of psychomotor retardation and neuro- 
logical symptoms. They are still alive and 
do not have any fundoscopic abnormality. 

Case 7.—A 7-year-old boy was hospital- 
ized with a psychomotor regression and 
mild neurological signs. The diagnosis was 
made by the detection of urine sulfatides, 
by the ultrastructural studies of nerve, 
brain, and kidney biopsy specimens, and by 
urine analysis of arylsulfatase A. Vision 
seemed good at this time and ocular exam- 
ination was normal. His neurological status 
progressively deteriorated and an optic 
disc atrophy developed with loss of the 
photomotor reflexes at the age of 13 years. 
With time, he became bedridden, cachectic 
with hypertonic quadriparesia, and died at 
the age of 15 years. 

Cases 8, 9, AND 10.— Finally, three well- 
documented siblings,” affected with muco- 
sulfatidosis, have been jnvestigated in 
parallel, at the age of 11, 9, and 5 years, 
respectively. 


MATERIAL AND METHODS 


Both eyes of three patients (cases 1, 2, 
and 7) were obtained within two hours 
after death and the eyes of patient 3 after 
four hours. For each patient, one eye was 
embedded in paraffin. One half of the 
second eye was used for frozen sections, 
whereas the other half was prepared for 
electron microscopy after routine tech- 
niques.* Both paraffin-embedded and 
frozen sections were stained with hema- 


toxylin-eosin, PAS, Sudan black, oil red O, : 
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cresyl violet, cresyl blue, toluidine blue, 
Alcian blue, and colloidal iron. For electron 
microscopy, the sections were contrasted 
with uranyl acetate and lead citrate or with 
silver proteinate.^ Tear enzyme analyses 
were conducted as previous!y described.** 


RESULTS 
Light Microscopy 


In the three infantile cases (cases 1, 
2, and 3), cresyl violet or toluidine blue 
staining demonstrated abnormal ac- 
cumulation of metachromatic materi- 
al in the Schwann cells of the ciliary 
nerves, in the glial cells of the myeli- 
nated portion of the partially atrophic 
optic nerve (Fig 1), and in the 
ballooned ganglion cells of the retina, 
which seemed less numerous than 
usual (Fig 2). This material showed 
positive reactions with oil red O, 
Sudan black, and PAS. Semithin 
sections of the ciliary body displayed 
noticeable hypertrophy of the nonpig- 
mented cells, which contained numer- 
ous clear vacuoles in their apical 
portion (Fig 3). 

In the juvenile case 7, the retina was 
entirely normally stained, with a 
depletion of the ganglion cells, where- 
as the optic and ciliary nerves showed 
the same typical alterations as the 
other cases. 


Electron Microscopy 


The three cases affected with the 
infantile form of the disease pre- 
sented similar alterations. The gan- 
glion cells were filled with numerous 
osmiophilic, membrane-bound inclu- 
sions (0.2 to 1 u), which contained a 
dense granular material and irregu- 
larly stained lamellar structures (Fig 
2). The swelling of these cells was 
rather mild in the two younger 
patients (cases 1 and 2) and seemed 
more prominent in the older one (case 
3). However, postmortem autolytic 
alterations in the latter patient could 
have interfered with this observa- 
tion. 

Some glial cells in the inner layers 
of the retina displayed larger inclu- 
sions (0.5 to 2 u), which contained a 
granular material in addition to well- 
stained and highly ordered parallel 
membranes (Fig 4). The other layers 
of the retina, the retinal pigment 
epithelium, the choriocapillaris and 
uveal cells, sclera, and cornea were 
normal. 

The nonpigmented ciliary epithe- 
lium was markedly swellen in the 
apical portion by innumerable mem- 
brane-bound vacuoles with a fibrillo- 
granular content (Fig 3). No lamellar 
material was disclosed in these inclu- 
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Case Ageat Age at Neurological 

Onset Examination Signs 

1 2yr3mo 2yr3mo ++ 
2 2yr5mo 2yr5mo +++ 
3 1 yr s +++ 
4 2% yr 3 yr +-+ 
5 2 yr 2 yr +++ 
6 2% yr 2% yr +-+ 
7 7yr —- +++ 
8 +1yr 11 yr +++ 
9 +2 yr 9 yr TT 
10 +1 yr TE 


*B, indicates blood leukocytes; F, cultured 
fibroblasts; L. liver biopsy; and U, urine. 
TNot significantly abnormal. 


Fig 1.—Top left, Case 3, Glial cells (circled) 
of atrophic optic nerve contain large 
amounts of abnormal. complex lipics (oil 
red O, x575). Right, Case 2, In optic 
nerve, few axons remain intact; some 
others show degenerative process, but 
great majority have completely disap- 
peared. Myelin sheaths are disorganized 
and fragmented. Glial cells contain numer- 
ous inclusions of different types 
( x 10,000). Bottom left, Case 2, At higher 
magnification, glial cells contain myelin 
whorls (W) recognizable by periodicity of 
lamellar structure, which is different from 
that of normal myelin (M). Center of whorl 
often contains axonal residues 
( x 80,000). 


sions, whose diameters varied be- 
tween 0.2 and 1 u. The pigmented 
epithelium seemed unaffected, as well 
as the ciliary muscle fibers. 

In case 7, affected with the juvenile 
form of the disease, the ganglion cells 
had a normal appearance and con- 
tained only few dense bodies (0.2 to 0.4 
uw), as noted in normal controls. The 
other retinal cells, the pigmented 
epithelium, the uveal cells, and the 
ciliary body epithelium were intact. 

In all the cases, severe optic atrophy 
was evident (Fig 1). Some intact axons 
were present, but the great majority 
of them showed degenerative changes 
leading to their complete lysis. The 
myelin sheets presented various 
stages of degeneration: well-lamel- 
lated compact sheets were adjacent to 
"loose" myelin structures and frag- 
mented profiles. Different inclusion 
types were recognizable in the eyto- 
plasm of the glial cells, including the 
following: (1) myelin whorls present- 
ing a concentric lamellated structure 
with a different periodicity from that 
of the normal myelin (Fig 1); (2) dense 
homogenous inclusions with geo- 
graphic contours (Fig 5); (3) uniformly 
granular inclusions; (4) membranous 
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Fig 2.—Top left, Case 3, Cytoplasm of some retinal ganglion cells shows dark red-brown metachromasia with 





cresyl violet ( x 650). Bottom, Case 1, By electron microscopy, retinal ganglion cells display many osmiophilic 
storage inclusions (0.2 to 1 u). Moderate swelling of endoplasmic reticulum and mitochondria is due to 


postmortem autolysis (x 17,000). Top right, Case 1 


At higher magnification, inclusions, limited by unit 


membrane, contain irregularly stained lamellar profiles within rather granular matrix ( x 80,000). 


cytoplasmic bodies with a regular 
lamellated architecture (Fig 5); and (5) 
prismatic inclusions showing a typical 
herringbone pattern in longitudinal 
sections and a honeycomb aspect in 


sections parallel to the lamellae (Fig : 


6) All these inclusion types often 
contained electron-lucent vesicles 
within the osmiophilic material. More- 
over, numerous intermediate forms 
between these different structures 
were also dbserved. 

The ciliary nerves and the sensory 
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nerves of the cornea showed similar 
alterations with fragmentation of the 
myelin sheets and inclusions of the 
previously described types within the 
cytoplasm of the Schwann cells (Fig 
7). In contrast to what occurred in the 
optic nerve, the axons did not appar- 
ently suffer from this degenerating 
process, and we often observed intact 
axons in association with severely 
altered Schwann cells that had lost 
their myelin sheets and were filled 
with abnormal inclusions (Fig 8). 


In most of the conjunctival biopsy 
specimens taken from classical pa- 
tients with MLD between the age of 2 
and 3 years, all the cells examined 
were normal except for the Schwann 
cells and the myelin sheets, which 
displayed the same lesions as the cili- 
ary nerves. In case 2, however, three 
successive conjunctival biopsy speci- 
mens showed the presence of MPS- 
like inclusions within the epithelial 
cells (Fig 9) and some fibroblasts of 
the stroma. i 
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Fig 3.—Inset, By phase contrast microscopy, ronpigmented cil ary epithelium is distended by tine 
vesicular inclusions (case 3) (paraphenylenediamine, x 1,100). Electron microscopy shows apical 
portion of nonpigmented epithelium to be filled with membrane-bound inclusions containing 
fibrillogranular reticulum (case 1). Pigmented layer is unaffected ( x 7,000). 
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Fig 4.—Case 2, Some glial cells in ganglion-cell layer of retina contained larger inclusions (0.5 to 2 y) with 
i granular matrix and highly organized membranous structures ( x 20.900). 
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Fig 5.—Case 2, In optic nerve glial cells, dense homogenous inclusions with 
geographic contours alternate with lamellar structures. Unit membrane 
surrounds paracrystalline inclusions ( x 60,000; inset, x 100,000). 
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Fig 6.—Case 7, Prismatic inclusions of optic nerve glial cells are highly specific of 


metachromatic leukodystrophy. They contain herringbone patterns and honeycomb * 
structures, with sometimes electron-lucent vacuoles and granular material ( x 80,000). 
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Fig 7.—Case 2, Myelin sheet surrounding axon (A) in ciliary nerve has mottled 
appearance. Myelin whorls (W) and some osmiophilic lysosomal inclusions (l) 
are also evident within cytoplasm of Schwann cell © x 20,000). 
3 
4 
3 
1 
E 
4 
h 
3 
> 
E 
> Fg 8.—Case 2, Ciliary nerve axons (A) often remain intact even when Schwann cell has completely lost ° 4 
: myelin sheath and is filled with myelin whorls (W) and abnormal inclusions (I) ( x 20,000). 
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Fig 9.—Case 2, In classical patient with metachromatic leukodystrophy, three successive conjunc- 
tival biopsy specimens showed presence of mucopolysaccharide-like inclusions within epithelial 
cells, whereas corneal epithelium was normal at time of death (x 10,000). 


The conjunctival biopsy specimens 
of the mucosulfatidosis patients (cases 
8 and 9) presented, aside from the 
nerve involvement, a noticeable swell- 
ing of the epithelial cells and the 
fibroblasts by membrane-bounded in- 
clusions that contained a fibrillogran- 
ular material, as in the mucopolysac- 
charidoses (Fig 10). 

The silver proteinate technique for 
polysaccharides stained diffusely the 
storage inclusions of the ganglion 
cells, the glial cells of the optic nerve, 
and the Schwann cells of the ciliary 
nerves. A fine silver precipitate was 
also evident on the fibrillogranular 
material of the ciliary body epithelium 
and in the mucopolysaecharidosis-like 
inclusions of the conjunctival biopsy 
specimens in cases 2, 8, and 9. 


Enzyme Analyses 


Tear enzyme analysis identified 
clearly the enzyme defect in arylsulfa- 
tase A in all forms. A noticeable 
reduction in the activity of arylsulfa- 
tase B was also evident in the three 
cases affect®d with the multiple sulfa- 
tase deficiency variant. Sulfatase C 
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cannot be detected in tears, and its 
study requires the use of liver, leuko- 
cytes, or cultured fibroblasts. The 
Table gives the main clinical, biopsy, 
and enzymologic data. Because of the 
large variations of the enzyme activi- 
ties in normal controls, according to 
the material used, relatively low val- 
ues are comprised within the physio- 
logical range and should not be inter- 
preted as pathological, as in cases 2, 4, 
and 6. 


COMMENT 


Among the infantile cases of MLD, 
the probability of a child presenting 
ocular clinical manifestations seems 
to increase with advancing age. 
Indeed, our first patient who died at 
2/6 years had a normal fundus, as well 
as the three patients diagnosed 
between 2 and 3 years of age. The 
optie disc pallor developed in patient 2 
at the age of 3 years, a few months 
before death, whereas the third 
patient had macular cherry-red spots 


in addition to optic atrophy at the age 


of 47 months. About 505» of the cases 
reported in the literature had optic 


atrophy and about 209; had macular 
abnormalities appearing late in the 
course of the disease.'*?*** In the juve- 
nile and adult type, optic atrophy 
seemed to be more constant, although 
macular abnormalities have not been 
described. 

Abnormal ocular movements and 
nystagmus have sometimes been ob- 
served and could be related to optie 
atrophy, although a central origin 
cannot be excluded. Finally, the loss of 
pupillary reflexes, evident in our 
second and seventh cases, is difficult 
to interpret because these children, as 
in many patients with MLD, had very 
painful contractures in the late evolu- 
tion of the disease, and they were 


treated with several sedative drags, ` 


which might have interfered with the 
pupillary motility. 

The retinal lesions in infantile MLD 
essentially consist in the lysosomal 
storage of complex lipids within the 
ganglion cells and some glial cells of 
the superficial layers, whereas the 
other structures remain normal. This 
storage, however, is never so impres- 
sive as in the gangliosidoses *or in 
Niemann-Pick disease. In our study, it 
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Fig 10.—Case 9, Conjunctival biopsy specimen of fibroblasts in mucosulfatidosis patients 
are filled with membrane-bound inclusions, which contain fibrillogranular material, 
resembling vacuoles observed in mucopolysaccharidoses ( x 10,000). 


seemed more evident in patient 3, who 
had a cherry-red spot, than in the two 
younger patients wi:h clinically nor- 
mal maeulae, thereby providing a 
reasonable clinicopathologic correla- 
tion. In all three cases, the fine struc- 
ture of the abnormal material is char- 
acterized by the presence of irregular- 
ly stained lamellar lipids within a 
dense granular matrix. These inclu- 
sions resemble closely those described 
by Cogan et al^" in the ganglion cells 
of two patients with infantile MLD 
and by Liu^ in spinal cord neurons. 
They differ considerably from the 
typical membranous cytoplasmic bod- 
ies, containing only well-stained la- 
mellar profiles, which characterize Gx, 
and G,,. gangliosidosis,*?' as well as 
from the loose membranous structures 
observed in type A Niemann-Pick 
disease.” 

Although the ganglion cell inclu- 
sions do not ultrastracturally resem- 
ble those observed in the optic nerve 
and the white matter of the brain, the 
metachromasia with toluidine blue 
and cresyl violet, the oil red O, Sudan 
black; and PAS positivity, and the 
silver proteinate staining suggest 
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that their abnormal material also 
represents complex lipids made of 
sulfatides and possibly mucopolysac- 
charides. As the photoreceptors, bipo- 
lar cells, nerve fiber layer, and 
nonmyelinated part of the optic nerve 
are devoid of inclusions, this material 
cannot be given to the ganglion cells 
by their immediate environment but 
rather might be produced locally, thus 
resulting directly from the sulfatide 
lipidosis and not from the leukodys- 
trophy. However, we do not rule out 
the possibility of an axonal transport 
of soluble sulfatides within the cytosol 
from the degenerating optic nerve to 
the lysosomal system of the neurons. 

No ganglion cell storage could be 
disclosed after careful examination of 
the retina in our juvenile patient with 
MLD. Similar observations have been 
reported in an adult case.” Enzymatic 
differences probably explain these 
findings.'* Indeed, the persistence 
of a sulfatase A component in the 
milder phenotypes might allow a 
sufficient hydrolysis of the sulfatides 
within the ganglion cells, so that the 
overloading of tne lysosomal system 
would not occur. 


The optie nerve showed features of 
profound demyelinatior and atrophy 
in all cases. However, the axon loss 
was more prominent in the three cases 
of optic disc paller than in our first 
case without funduscopic abnormali- 
ties. By electron microscopy, various 
stages in myelin breakdown were 
evident with rupture of the regular 
periodicity of the myelin, fragmenta- 
tion of the sheets. and appearance of 
lamellar lipid whorls. Different inclu- 
sion types were also evident within 
the cytoplasm of the glial cells. They 
were membrane-bound and contained 
either whorled, homogenous granular, 
lamellar, or prismatic structures. Sim- 
ilar lesions have been described in the 
peripheral nerves? and in the brain 
white matter.* The varied ultrastruc- 
tural appearance of these storage 
lysosomes have been explained by the 
progressive transformation of their 
content, since the nonmetabolized sul- 
fatide moiety of the myelin compo- 
nents becomes relatively more concen- 
trated as the other molecules are 
normally catabolized.* The final stage 
of this process is represefited by the 
prismatic inclusions, which are be- 
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lieved to consist essentially of sulfa- 
tides, as confirmed by experimental 


` studies in rabbit tissues? and in 


cultured fibroblasts. 

Similar degenerative images of the 
myelin were also evident in the ciliary 
nerves and in the corneal and conjunc- 
tival sensory nerves. In these tissues, 
the axons, nonetheless, remain appar- 
ently intact, even when the myelin 
sheets had totally disappeared from 
the Schwann cell. 

In the three patients with infantile 
MLD, the apical portion of the ciliary 
nonpigmented epithelium was filled 
with numerous membrane-bound in- 
clusions containing a fibrillogranular 
reticulum and no lamellar lipids. This 
image corresponds ultrastructurally 
to the lysosomal storage of acid muco- 
polysaccharides, oligosaccharides, or 
partially degraded glycoproteins. The 
silver proteinate staining confirms 
the saccharidic nature of the materi- 
al.^ The ciliary body lesions observed 
in our cases are similar to those 
described in the mucopolysacchari- 
doses.^* As electron microscopic his- 
tochemical studies on brain biopsy 
specimens from patients with MLD 
demonstrate the combined presence 
of both complex lipids and acid muco- 
polysaccharides within the osmiophilic 
inclusions of the glial cells, it can be 
hypothesized that only the storage of 
sulfated polysaccharides occurs in the 
ciliary epithelium. Indeed, an especial- 
ly active metabolism of sulfated 
macromolecules has been demon- 
strated in the ciliary body by autora- 
diographic techniques.** | 

The presence of typical images in 
the conjunctival nerves is of substan- 
tial importance for diagnostie pur- 
pose," as in our patients 1, 2, 4, 5, and 
6 in whom the diagnosis was partially 
based on conjunctival biopsy speci- 
mens. Mucopolysaccharide-like inclu- 
sions in the epithelial cells and in the 
fibroblasts were not unexpected in 
biopsy specimens of the patients with 
mucosulfatidosis, as this variant com- 
bines the enzyme defect in sulfatase A 
with a deficiency in sulfatase B, also 
involved in  mucopolysaccharidosis 
type VI or Maroteaux-Lamy syn- 
drome. The reason why some similar 
vacuoles were also evident in patient 2 
remains unclear as this patient did 
certainly belong to the classical infan- 
tile form of the disease, with a 
profound defect in arylsulfatase A 
contrasting with normal activities of 
sulfatase B and C. This observation 
demonstrates, however, that it can be 
difficult to separate the different 
variants of MLD on the basis of histo- 
pathological studies on biopsy speci- 
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mens only. A definitive diagnosis 
requests both histological and enzy- 
matic studies. Conjunctival biopsy 
specimens and tear enzyme analysis 
realize this effective combination. 


This research was supported by Research to 
Prevent Blindness International Research Schol- 
ar Award, a NATO postdoctoral fellowship, 
research grants 3.4541.78 and 3.4513.76 from the 
Fonds de la Recherche Scientifique Medicale, and 
postdoctoral fellowship 1- F-32-EY O-5133-01 from 
the National Institutes of Health. 

P. Casaer, MD; J. Couchot, MD; J. Leroy, MD; 
H. Loeb, MD; and J. J. Martin, MD, referred the 
patients to us. Pierre Danis, MD, critically 
reviewed this manuscript. 


References 


1, Austin J, Armstrong D, Shaerer L: Meta- 
chromatic form of diffuse cerebral sclerosis. Arch 
Neurol 13:593-614, 1965. 

2. Mehl E, Jatzkewitz H: Evidence for the 
genetie block in metachromatic leucodystrophy. 
Biochem Biophys Res Commun 19:407-411, 1965. 

3. Grégoire A, Périer O, Dustin P: Metachro- 
matic leukodystrophy: An electron microscopic 
study. J Neuropathol Exp Neurol 25:617-635, 
1966. 

4. Suzuki K, Suzuki K, Chen G: Metachromatie 
leukodystrophy: Isolation and chemical analysis 
of metachromatic granules. Science 151:1231- 
1233, 1966. 

5. Suzuki K, Suzuki K, Chen G: Isolation and 
chemical characterization of metachromatic 
granules from a brain with metachromatic leuko- 
dystrophy. J Neuropathol Exp Neurol 26:537-550, 
1967. 

6. Résibois A: Electron microscopie study of 
metachromatic leucodystrophy: III. Lysosomal 
nature of the inclusions. Acta Neuropathol 
13:149-156, 1969. 

7. Pfeiffer J: Metachromatic leucodystrophy, 
in Vinken P, Bruyn G (eds): Handbook of Clinical 
Neurology. Amsterdam, North Holland Publish- 
ing Co, 1970, vol 10, pp 43-66. 

8. Dische MR: Metachromatic leucodystrophic 
polyposis of the gall bladder. J Pathol Bact 
97:388-390, 1969. 

9. Résibois A: Electron microscopic studies of 
metachromatic leucodystrophy: IV. Liver and 
kidney alterations. Pathol Eur 6:278-298, 1971. 

10. Bubis JJ, Adlesberg L: Congenital meta- 
chromatic leukodystrophy. Acta Neuropathol 
6:298-302, 1966. 5 

11. Hollander H: Uber metachromatische Leu- 
kodystrophie: II. Relation zwischen Erkrankung- 
salter und Verlaufsdauer. Arch Psychiatr Ner- 
venkr 205:300-305, 1964. 

12. Austin J, Armstrong D, Fouch S, et al: 
Metachromatic leukodystrophy (MLD): VIII. 
MLD in adults: Diagnosis and pathogenesis. 
Arch Neurol 18:225-240, 1968. 

13. Porter MT, Fluharty AL, Trammell J, et al: 
A correlation of intracellular cerebroside sulfa- 
tase activity in fibroblasts with latency in 
metachromatic leukodystrophy. Biochem Biophys 
Res Commun 44:660-666, 1971. 

14. Stumpf D, Austin J: Metachromatic leuko- 
dystrophy (MLD): IX. Qualitative and quantita- 
tive differences in urinary arylsulfatase A in 
different forms of MLD. Arch Neurol 24:117-124, 
1971. 

15. Suzuki Y, Mizuno Y: Juvenile metachro- 
matic leukodystrophy: Deficiency of an arylsulfa- 
tase A component. J Pediatr 85:823-825, 1974. 

16. Shapira E, DeGregorio RR, Nadler HL: 
Immunologic studies of arylsulfatase A in normal 
and metachromatic leukodystrophy liver. Pediatr 
Res 12:199-208, 1978. 

17. Rampini S, Isler W, Baerlocher K, et al: Die 





Kombination von metachromatischer Leukodys- 
trophie und Mucopolysaccharidose als selstan- 
disches Krankenheitsbild. Helv Paediatr Acta 
25:436-461, 1970. 

18. Austin J: Metachromatic leukodystrophy 
(sulfatide lipidosis), in Hers H, Van Hoof F (eds): 
Lysosomes and Storage Diseases. New York, 
Academic Press Inc, 1973, pp 411-437. 

19. Hammami H, Daicker B, Streiff E, et al: 
Leucodystrophie métachromatique assiciée au 
syndrome de Lowe. Bull Mem Soc Fr Ophtalmol 
86:106-127, 1973. 

20. Cogan DG, Kuwabara T, Moser H: Meta- 
chromatic leucodystrophy. Ophtha mologicc 160:2- 
17, 1970. 

21. Raynaud EJ, Escourolle R, Baumann N, et 
al: Metachromatic leukodystrophy. Arch Neurol 
32:834-838, 1975. 

22. Quigley HA, Green WR: Clinical and 
ultrastructural ocular histopathologic studies of 
adult-onset metachromatic leukodystrophy. Am 
J Ophthalmol 82:472-479, 1975. 

23. Couchot J, Pluot M, Schmauch MA, et al: La 
mucosulfatidose: Etude de trois cas familiaux. 
Arch Fr Pediatr 31:775-795, 1974. 

24. Libert J, Toussaint D, Guiselings R: Ocular 
findings in Niemann-Pick disease. Am J 
Ophthalmol 80:991-1002, 1975. 

25. Thiéry JP: Mise an évidence des polysac- 
charides sur coupes fines en microscopie électron- 
ique. J Microsc 6:987-991, 1967. 

26. Van Hoof F, Libert J, Aubert-Tulkens G, et 

al: The assay of tear enzymes and the ultrastruc- 
tural analysis of conjunctival biopsies: New tech- 
niques for the diagnosis of inborn lysossmal 
diseases. Metab Ophthalmol 1:165-169, 1977. 
' 27. Renard G, Bargeton F, Dhermy P, et al: 
Etude histologique des altérations de la rétine et 
du nerf optique au cours de la leucodystrophie 
métachromatique. Bull Mem Soc Fr Ophtalmol 
76:40-58, 1963. 

28. Liu HM: Evolution of neuronal changes in 
metachromatic leukodystrophy. Acta Neuropa- 


. thol 23:133-140, 1973. 


29. Harcourt RB, Dobbs RH: Ultrastructure of 
the retina in Tay-Sachs’ disease. Br J Ophthalmol 
52:898-904, 1968. 

30. Emery JM, Green WR, Wyllie RG, et al: 
GM, gangliosidosis: Ocular and pathological 
manifestations. Arch Ophthalmol 85:177-187, 
1971. 

3l. Garner A: Ocular pathology of GM. 
gangliosidosis type 2 (Sandhoff's disease). Br J 
Ophthalmol 57:514-520, 1973. 

32. Cravioto H, O'Brien JS, Landing BH, et al: 
Ultrastructure of peripheral nerves in metachro- 
matic leucodystrophy. Acta Neuropathoi 7:111- 
124, 1966. 

33. Anzil AP, Blinzinger K, Martinius J: 
Ultrastructure of storage materials in metachro- 
matic leucodystrophy peripheral neuropathy, and 
in rabbit tissues after sulfatide application with 
special reference to pleated lamellar systems. 
J Microse 18:173-185, 1973. 

34. Rutsaert J, Menu R, Résibois A: Ultra- 
structure of sulfatide storage in normal and 
sulfatase-deficient fibroblasts in vitro. Lab 
Invest 29:527-535, 1973. 

35. Topping TM, Kenyon KR, Goldberg MF, et 
al: Ocular pathology of Hunter’s syndrome. Arch 
Ophthalmol 86:164-177, 1971. 

36. Kenyon KR, Topping TM, Green WR, et al: 
Ocular pathology of the Maroteaux-Lamy syn- 
drome (systemic mucopolysaccharidosis type VI): 
Histological and ultrastructural report of two 
cases. Am J Ophthalmol 73:718-741, 1972. 

37. Résibois-Grégoire A: Electron microscopic 
studies of metachromatic leucodystrophy: II. 
Compound nature of the inclusions. Acta Neuro- 
pathol 9:244-253, 1967. 

38. Feeney L, Mixon RN: Sulfate and galactose 
metabolism in differentiating ciliary bedy and 
iris epithelia: Autoradiographic and ultzastruc- 
tural studies. Invest Ophthalmol 14:364-379, 
1975. . 


Metachromatic Leukodystrophy—Libert et al 


. 


~- 


Malignant Lymphoma of the Retina and Brain 


Initial Diagnosis by Cytologic Examination of Vitreous Aspirate 


Leonard M. Parver, MD, Ramon L: Font, MD 


e A case of malignant lymphoma retic- 
ulum cell sarcoma in a 42-year-old woman 
who had bilateral uveitis and vitreitis and 
neurclogic manifestations is reported. 
The diagnosis was first established by 
cytologic examination of vitreous aspi- 
rate, which showed neoplastic cells con- 
sistent with malignant lymphoma and led 
to cancellation of a planned craniotomy 
for suspected intracranial tumor. The 
diagnosis was later confirmed postmor- 
tem by histopathologicexamination of the 
eyes anc brain. The role of cytologic 
examination of the vitreous in the diagno- 
sis of malignant lymphoma is discussed 
brieflv. 

(Arch Ophthalmol 97:1505-1507, 1979) 


he mest common ocular presenta- 

tien of reticulum cell sarcoma 
(RCS) is a bilateral nongranulomatous 
uveitis unresponsive to conventional 
therapy. * In many cases, this finding 
may be the first manifestation of the 
disease. 

Klingele and Hogan,’ in their series 
of eight patients with RCS, reported 
one case (case 6) in which the initial 
diagnosis was made by examination 
of the vitreous aspirate. Michels et al’ 
reported two cases in which a diagno- 
sis of RCS was made by cytologic 
examination of a vitreous specimen 
obtained during pars plana vitrecto- 
my. All three cases disclosed cells 
thought to be cytologically character- 
istic of RCS. None of these cases, 
however, had histopathologic confir- 
mation of the diagnosis. We are 
reporting a case of RCS that was 
diagnosed by cytologic examination of 
the vitreous aspirate. The diagnosis 
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was later confirmed postmortem by 
histopathologic examination of the 
eyes and brain. 


REPORT OF A CASE 
Clinical Findings 


A 42-year-old woman was in good health 
until August 1975, when “blurred” vision 
developed in both eyes. She was seen by her 
ophthalmologist, who diagnosed bilateral 
uveitis, and she was treated with orally 
administered steroids. There was no 
change in her visual status until November 
1975, when, while steroid therapy was 
being tapered off, bitemporal headaches 
developed and she began “acting funny.” 
She was admitted to a local hospital with a 
tentative diagnosis of steroid-induced psy- 
chosis. Admission findings included notice- 
ably decreased visual acuity, a right esotro- 
pia, staggering gait, and inappropriate 
affect. Findings of the remainder of her 
general examination were unremarkable. 
Laboratory evaluation on admission 
showed a hemoglobin level of 13.9 g/dL and 
a WBC count of 8,200/cu mm, with a 
normal differential] cell count. The levels of 
serum electrolytes, BUN, creatinine, cal- 
cium, glucose, alkaline phosphatase, SGOT, 
SGPT, and thyroxine were all normal. 

A lumbar puncture was reported to have 
an opening pressure of 170 mm H,O. The 
CSF had a protein content of 71 mg/dL, 
with normal glucose levels. Gram’s stain, 
India ink stain, and bacterial cultures of 
the CSF all gave negative results. A 
repeated lumbar puncture one week later 
gave essentially similar results. 

One month after admission, the patient 
was feeling quite well and was insistent on 
leaving the hospital. Because of a positive 
PPD reaction and the steroid therapy, she 
received isoniazid and ethambutel hydro- 
chloride. Three days after discharge, she 
was readmitted with the abrupt onset of 
speech difficulties, dystaxia of tne right 
upper extremity, and increasing cenfusion. 
Ophthalmologie examination at that time 
showed a visual acuity of light perception 
in the right eye and 20/800 visual acuity in 
the left eye, with bilateral vitrecus haze. 
Examination of the fundus disclosed 
round, fluffy, whitish lesions, 1 dise diame- 
ter in size, located at the equator of the 
right eye temporally. Computerized axial 
tomography showed two highly vascular, 
closely approximated lesions in the right 
frontal lobe, although cerebral arteriog- 
raphy one day later failed to corroborate 
this finding. A brain scan was interpreted 
as normal. 
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The patient was transferred to the 
National Naval Medical Center, Bethesda, 
Md. The impression on admission was that 
she may have had Vogt-Koyanagi-Harada 
syndrome. Listed in the staff neurclogist’s 
differential diagnosis were Behcet's dis- 
ease, sarcoidosis, primary reticulum cell 
sarcoma, a collagen vaseular disease, and, 
least likely of ail, tuberculous meningitis. 

Neurologic examination on admission 
disclosed a confused state, mild dysarthria, 
slight facial weakness of the central type, 
generalized increase in muscle stretch 
reflexes, and bilateral extensor responses. 
On admission, results of the blood'ehemis- 
try studies using am automated multiple 
analysis system (SMA-12), platelet count, 
FTA-ABS, rheumatoid arthritis slide test, 
fasting blood glucose level, and ESR were 
within normal limits or negative. The 
hemoglobin level was 15.5 g/dL, with a 
hematocrit reading of 46.4%. The WBC 
eount was 11,900/eu mm, with a differen- 
tial cell count of 79% segmented neutro- 
phils, 6% immature forms, 13% lympho- 
cytes, and 2% mononuclear cells. A chest 
roentgenogram showed calcified residue of 


Fig 1.—Top and bottom, Vitreous aspirate 
containing neoplastic mononuclear cells 
cytologically censistent with malignant 
lymphoma. Arrow points to nuclear bleb 
(AFIP Neg 76-4763 [top], 76-4764 [bot- 
tom]; modified Papanicolaou, x 1,650). 
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Fig 2.—Anterior vitreous of right eye contains many neoplastic cells that exhibit 


hyperchromatic irregular nuclei and scanty cytoplasm. Background of necrotic ghost 
cells is present (AFIP Neg 78-5079; hematoxylin-eosin, x 400). 









Fig 3.—Sensory retina of right eye shows perivascular infiltration of malignant cells. 
Placoid mass of pleomorphic neoplastic cells is located between retina and underlying 
choroid, which shows diffuse lymphocytic infiltrate. Arrow points to Bruch's membrane 
(AFIP Neg 78-5081; hematoxylin-eosin, x 160). 
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previous granulomatous pulmonary dis- 
ease. An intravenous pyelogram and liver 
scan were normal. The CSF waseclear and 
contained two lymphocytes per cubic milli- 
meter and no RBCs. The CSF glucose level 
was 66 mg/dL, and the protein contert was 
40 mg/dL. 

The only substantial abnormal finding 
after this extensive medical evaluation was 
a brain scan that demonstrated a focal area 
of increased uptake in the right frontal 
area. A craniotomy was planned to achieve 
a definitive diagnosis. Prior to the planned 
craniotomy, a vitreous aspiration was 
performed. A 23-gauge needle was intro- 
duced under ophthalmoscopic contrcl into 
the vitreous cavity of the right eye through 
the pars plana temporally. One-fourth 
centimeter of cloudy liquid vitreous was 
obtained and sent for cytologic examina- 
tion, which disclosed neoplastic mcnonu- 
clear cells consistent with RCS (Fig 1). 
Based on the results of the cytologic exam- 
ination of the vitreous aspirate, the crani- 
otomy was canceled. Unfortunately, the 
patient’s general condition deteriorated, 
and four days later she died. Histopatho- 
logic examination of the brain anc eyes 
confirmed the diagnosis of malignant 
lymphoma (RCS). 


Histopathologic Findings 


Grossly, the right eye | mezsured 
24 x 24 x 25 mm, with 18 mm of optic 
nerve attached. The anterior segment was 
unremarkable. No shadows were seen on 
transillumination. The eye was opened 
horizontally. A small needle aspiration 
track was noted with a small amount of 
vitreous hemorrhage at 8 o'clock, A slight, 
diffuse clouding of the vitreous, which was 
partially lost during sectioning, was pres- 
ent. The retina was in place. A 3 x 2-mm 
yellowish-white placoid lesion with ill- 
defined edges was present inferoterm poral- 
ly to the macular region. Two small 1 x 2- 
mm localized hyperpigmented spots were 
present superiorly at the equator. A flat 
localized retinal detachment with white 
coagulated subretinal exudate was present 
posteriorly. 

Microscopically, the anterior sezment 
was unremarkable. The vitreous contained 
moderate numbers of neoplastic mononu- 
clear cells that varied in size from 8 to 11.5 
p and exhibited noticeably basophilic 
hyperchromatic nuclei and scanty cyto- 
plasm (Fig 2). Many tumor cells had ander- 
gone karyorrhexis, and scattered deoris of 
ghost necrotic cells were present. The reti- 
na was thickened and diffusely infiltrated 
by immature mononuclear cells thaz cyto- 
logically were quite similar to the cells 
present in the vitreous. The retina showed 
neoplastic involvement mainly temporally; 
the region of the macula as well as the 
midperiphery nasally was sparec. The 
subretinal and pigment epithelial spaces 
contained large accumulations of neoplas- 
tic mononuclear cells (Fig 3), some of which 
were noticeably necrotic and corresponded 
to the placoid lesions described grossly. 
These cells seemed larger, with p'umper 
vesicular nuclei, some of which cortained 
prominent nucleoli. Degeneration of ,the 
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Fig 4.—Sections of one of masses in brain disclosing sheets of slightly pleomorphic 
mononuclear cells showing perivascular pattern (malignant lymphoma of CNS) (AFIP 
Neg 78-5078; hematoxylin-eosin, x 160). 


outer segments of the retina was observed 
in these areas. Bruch's membrane was 
intact throughout, separating the neoplas- 
tic cells from the underlying choroid. The 
choroid contained an intense lymphocytic 
infiltrate with dilation of its vessels. No 
evidence of neoplastic involvement of the 
choroid was observed. The optic disc was 
swollen, with lateral displacement of the 
sensory retina and obliteration of the phys- 
iologie cup. The nerve fiber layer was 
noticeably swollen in the peripapillary 
region. The sclera and leptomeninges of 
the optic nerve were normal. 

Grossly, the left eye measured 
25 X 26 x 24 mm, with 13 mm of optic 
nerve attached. No shadows were seen on 
transillumination, and the eye was sec- 
tioned horizontally. Diffuse haziness of the 
anterior vitreous was observed. The disc 
margins were slightly blurred. The retina 
and chorcid were normal. 

Mieroscopically, the involvement of the 
left ere was confined to neoplastic infiltra- 
tion cf mononuclear eells in the vitreous 
cavity, similar to that observed in the right 
eye. There was no evidence of choroidal or 
retinal involvement in the sections exam- 
ined. The optic dise was swollen, but to a 
lesser degree than that observed in the 
right eye. 

The diagnosis in the right eye was malig- 
nant lymphoma (RCS) with extensive 
involvement of sensory retina and vit- 
reous; muitiple subretinal and subpigment 
epithelial detachments by neoplastic cells; 
chronic, noengranulomatous choroiditis; and 
papilledema. The diagnosis in the left eye 
was neoplastic involvement of vitreous by 
malignant lymphoma and papilledema. 

Examination of the brain showed multi- 
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ple lesions that were described as granular, 
yellowish-gray masses with irregular bor- 
ders involving the right frontal lobe, right 
temporal lobe, and right occipital cortex. 
The largest nodule, which was located in 
the right temporal lobe, measured 
5 x 3 xX 2 cm. A smaller brownish-yellow 
tumor was present in the left occipital 
cortex and measured 0.5 em in maximal 
diameter. Histopathologically, a diagnosis 
of multifocal primary malignant lympho- 
ma of the CNS was established (Fig 4). 
Except for involvement of the eyes and 
brain, no evidence of disseminated malig- 
nant lymphoma was found at autopsy. 


COMMENT 


There have been three reported 
cases in which a diagnosis of RCS was 
made on the basis of the cytologic 
examination of a vitreous specimen.^^ 
Klingele and Hogan’ reported the case 
of a 65-year-old woman whose initial 
complaints were “floaters” and 
"blurred vision.” ^ Biomicroscopy 
showed vitreous opacities that did not 
respond to steroid therapy. A cyto- 
logic examination of the cells, ob- 
tained by vitreous aspiration, showed 
that they were consistent with the 
diagnosis of RCS. The patient re- 
ceived radiotherapy, which resulted in 
improvement of her ocular symptoms. 
Two additional cases reported by 
Michels et al^ were diagnosed by cyto- 
logie examination of specimens ob- 
tained by pars plana vitrectomy. Both 
of these patients received local radio- 
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therapy and were reported to be alive 
and well (Ronald G. Michels, MD, oral 
communication, September 1978). 

To the best of our knowledge, the 
case being reported is the first one in 
which the diagnosis ef RCS was made 
by cytologic examination of vitreous 
aspirate and later confirmed histo- 
pathologically. It is interesting that in 
our patient, in whom the disease was 
far advanced (in the eyes and brain), 
cytologic examination of a vitreous 
specimen showed that this tissue was 


the first to yield a positive diagnosis 


of a neoplastic process. 

Although RCS is one of the more 
aggressive malignant lymphomas, re- 
cent studies have reported relatively 
favorable results with radiation thera- 
py in the treatment of localized forms 
of the disease (patients with nodal or 
extranodal stage I with negative 
lymphangiography).’ The fact that 
ocular involvement ean be an early 
manifestation of RCS should alert the 
ophthalmologist and neurologist to 
consider the diagnosis of RCS in any 
patient older than the age of 40 years 
with neurologic symptoms and uveitis 
unresponsive to therapy. If standard 
investigations for RCS yield negative 
results and there is a high index of 
suspicion, cytologic examination of 
the vitreous may prove diagnostic in 
this life-threatening disease. 


This study was supported in part by training 
grant EY-07040 from the National Eye Institute, 
National Institutes of Health, Bethesda, Md. 

John Grady, MD, gathered the clinical infor- 
mation on the patient. 


. Nonproprietary Name and 
Trademark cf Drug 


Ethambutol hydrockloride— M yambutol. 


References 


1. Neault RW, Van Seoy RE, Okazaki H, et al: 
Uveitis associated with iselated reticulum cell 
sarcoma of the brain. Am J Ophthalmol 73:431- 
436, 1972. 

2. Vogel MH, Font EL, Zimmerman LE, et al: 
Reticulum cell sargoma of the retina and uvea. 
Am J Ophthalmol 66:205-215, 1968. 

3. Barr CC, Green WR, Payne JW, et al: 
Intraocular reticulum cell sarcoma: Clinicopatho- 
logic study of four cases and review of the 
literature. Surv Ophthalmol 19:224-239, 1975. 

4. Minckler DS, Font RL, Zimmerman LE: 
Uveitis and reticulum cell sarcoma of brain with 
bilateral neoplastic seeding of vitreous without 
retinal or uveal involvement. Am J Ophthalmol 
80:433-439, 1975. 

5. Klingele TG, Hogan MJ: Ocular reticulum 
cell sarcoma. Am J Ophkthalmol 79:39-47, 1975. 

6. Michels RG, Knoz DC, Crozan YS, et al: 
Intraocular reticulum cell sarcoma. Arch Oph- 
thalmol 93:1331-1335, 1975. 

7. Lipton A, Lee BJ: Prognosis of stage I 
lymphosarcoma and reticulum “ell sarcoma. 
N Engl J Med 284:230-233, 1971. 


1507 





DR v» eu, x oer A" 


re 











= ye CT ae ee T UU edi TEF m. TD 
. x. 
s 


* 


Laboratory Sciences 


Herpetic Ganglionic Latency 


Aciclovir and Vidarabine Therapy 


Deborah Pavan-Langston, MD; No Hee Park, DDS, PhD; Jonathan H. Lass, MD 


e This study reports the therapeutic 
efficacy of systemic antiviral drugs in 
reducing the incidence of trigeminal 
ganglionic latent herpes simplex virus 
(HSV) after ocular infection in mice. 
Aciclovir sodium, 60 mg/kg daily for five 
days starting three and 24 hours after 
inoculation, resulted in a_ significant 
decrease in recovery of latent HSV, 28% 
and 54% positive, respectively, in compar- 
ison to untreated controls, 100% positive. 
Initiation of similar therapy three weeks 
after inoculation for 5, 10, and 15 days 
resulted in progressive decrease in per- 
sistence of latent virus, being 100%, 33%, 
and 12% positive, respectively. Systemic 
vidarabine, 50 mg/kg daily for 15 days 
starting three weeks after inoculation, 
also resulted in a significant decrease of 
positive ganglionic cultures (60% posi- 
tive) in comparison to the untreated 
controls. The results indicate that replica- 
tion of HSV in the trigeminal ganglia in 
mice is probably continuous and that this 
reservoir of recurrent ocular herpes is 
amenable to therapy with'systemic antivi- 
ral agents. 

(Arch Ophthalmol 97:1508-1510, 1979) 
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Primary herpes simplex virus (HSV) 

infection usually occurs in child- 
hood and, regardless of severity, is 
commonly associated with viremia. 
Ninety percent of the population has 
HSV antibodies indicative of prior 
infection by age 35. Of these, approxi- 
mately 50% will suffer recurrent 
herpetic infections of the eye, skin, 
mouth, or genitalia.’ Studies on recur- 
rent ocular herpes have shown that 
there is a 25% chance of a second 
attack within five years of an initial 
ocular episode and that, if this occurs, 
there is a 45% chance of yet a third 
recurrence.” 

Recent work on locating the site of 
persistent viral reservoirs that serve 
as the source of recurrent infections 
indicates that the sensory ganglia 
harbor latent virus.^? Periodically, 
nonspecific stress stimuli trigger re- 
activation of the virus, which then 
travels back down the axon to erupt as 
infectious vesicles at the area of 
innervation. 

Current antiviral therapy of the eye 
is limited to topical treatment of 
disease only after it has recurred. The 
nonspecific toxicity of antimetabo- 
lites such as idoxuridine, trifluridine, 
and cytarabine preclude their sys- 
temic use in an attempt to reach and 
eliminate the viral trigeminal gan- 
glionie reservoirs.** Recently, howev- 
er, studies in our own laboratory (N. 
H. P., D. P.-L., and S. McLean, unpub- 
lished data, January 1979) and else- 
where," have shown two antiviral 
drugs, aciclovir sodium (acyclogua- 
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nosine, —9-[2-hydroxyethoxymethyl] 
guanine), and vidarabine, to be safe 
and effective when used topically or 
systemically in therapy of herpetic 
oral infection, keratitis, iritis, and 
encephalitis. Vidarabine is approved 
by the Food and Drug Administration 
for topical use in the eye and syszemic 
use in human encephalitis. 

The present controlled work reports 
our findings of a marked therapeutic 
effect of systemically administered 
aciclovir and vidarabine in redacing 
the persistence of latent HSV in the 
trigeminal ganglia after ocular inocu- 
lation. 


MATERIALS AND METHODS 
Virus 


Herpes simplex virus, type 1 (HSV-1), 
McKrae strain, propagated in primary 
rabbit kidney (PRK) cell monolayers was 
used. The infectivity titer was 2.6 x 10° 
plaque-forming units when assayed on 
PRK. 


Animals 


Outbred albino male mice, CD-1 strain, 
weighing about 20+1 g, were used 
throughout these experiments. 


Compounds 


Aciclovir sodium and vidarabine suspen- 
sion were prepared in appropriate concen- 
trations in sterile physiologic saline. 


Inoculation of HSV-1 


Under pentobarbital sodium anesthesia 
(50 mg/kg intraperitoneal injections), all 
mice had both corneas scarified in cross- 
hatch pattern (three lines vertical and 
three horizontal) with sterile 26-gauge 
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needles. One drop of 1:5 dilution of HSV-1 
was then applied. and the lids were closed 
and gentJy massaged for 5 s. Slit-lamp 
examination on days 2 and 3 after inocula- 
tion confirmed dendritic keratitis in 100% 
of the eyes. 


Treatment Protocols 


Mice were divided into groups and 
treated subeutaneously according to the 
following protocots. 

Group 1 comprised 20 mice that received 
0.1 mL of saline subcutaneously twice a day 
for five days starting 24 hours after inocu- 
lation. 

Group 2 comprised 13 mice that received 
aciclovir sodium, 30 mg/kg, subcutaneously 
twice a day for five days starting three 
hours after inoculation. 

Group 3 comprised 13 mice that received 
aciclovir sodium, 20 mg/kg, subcutaneously 
twice a day for five days starting 24 hours 
after inoculation. 

In groups 4 through 7, 80 mice were 
inoculated as described and left untreated 
for three weeks to allow complete resolu- 
tion of disease and establishment of 
ganglionic latency. Previous studies have 
shown that beyond two weeks after inocu- 
lation HSV can no longer be recovered in 
cell-free homogenates but only by coculti- 
vation of ganglionic tissue. Twenty-eight 
mice died of encephalitis during this peri- 
od. The remaining 52 healthy-appearing 
mice were divided into the following treat- 
ment groups. 

Group 4 comprised 18 mice that received 
aciclovir sodium, 30 mg/kg, subcutaneously 
‘twice a day for five days. 

Group 5 comprised 13 mice that received 
aciclovir sodium, 39 mg/kg, subcutaneously 
twice a day for ten days. 

Group 6 comprised 13 mice that received 
aciclovir sodium, 30 mg/kg, subcutaneously 
twice a day for 15-days. 

Group 7 comprised 13 mice that received 
vidarabine, 25 mg/kg, subcutaneously 
twice a day for 15«days. 


Assay of Ganglia for Virus 


Two days after the end of each treat- 
ment period, all mice in the group were 
killed by cervical dislocation. Under sterile 
conditions, the trigeminal ganglia were 
removed after separation of the brain. 
Ganglionic cells were dispersed with use of 
the method of Walz et al. Ganglia were 
washed in Dulbeceo’s phosphate-buffered 
saline and incubated at 36 °C for 15 
minutes in 2.0% collagenase. After washing 
with trypsin-edetie acid (0.25% trypsin in 
4 x 10-*M edetic acid-saline), the ganglia 
were trypsinized individually at 36 °C for 
15 minutes in the trypsin-edetic acid solu- 
tion. Fetal calf serum was added to a final 
concentration of 10%. To eliminate extra- 
cellular virus, the ganglionic cells were 
resuspended and incubated for 30 minutes 
in rabbit antiserum (50% neutralization 
titer 1:1,000). Cell suspension was then 
washed three times to remove neutralizing 
antibody and was resuspended in Eagle’s 
minimum essential medium. The cell 
suspensions were piaced on duplicate mon- 
olayers of PRK cells in 30-mL Petri plates. 
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Cultures were examined daily for ten days 
for the appearance of HSV cytopathologic 
effects. Media of the cultures exhibiting 
cytopathic changes were collected and fro- 
zen at —70 °C for later serologic identifica- 
tion of HSV. 


identification of Virus 
Isolated From Ganglia 


Aliquots of virus isolated from each 
ganglionic culture underwent definitive 
identification as HSV with use of HSV 
antibody neutralization techniques. Anti- 
HSV serum with titers that inhibited 50% 
of plaque-forming capacity of HSV-1.on 
CD-1 monolayers was 1:1,000. Equal vol- 
umes of frozen media and antisera diluted 
ten times, or normal rabbit sera were 
incubated for 30 minutes at 37 ?C. The 
incubated mixtures were inoculated into 
each of two Petri plates containing mono- 
layers of CD-1. Plates were incubated at 37 
°C in a 5% carbon dioxide atmosphere and 
observed daily for ten days for virus cyto- 
pathic effects. 


RESULTS 


The incidence of death from en- 
cephalitis was related to the time 
treatment was initiated. In saline- 
treated controls, seven of 20 mice died 
within two weeks after inoeulation. 
No deaths occurred in groups 2 and 3 
where aciclovir therapy had been 
started three and 24 hours after inocu- 
lation. In groups 4 through 7, where 
therapy was delayed for three weeks, 
28 of 80 mice died of encephalitis 
within two weeks, but no further 
deaths or signs of illness eccurred 
during the remainder of the ebserva- 
tion period. 

The recovery of HSV from ganglia 
showed a significant difference 
among groups; it is expressed as ratio 
of latency (positive recovery /number 
of ganglia cultured). Contro! saline 
ganglia (group 1) were 100% positive 
(20 of 20) for virus by cell dispersion 
technique. In group 2, when five days 
of aciclovir therapy was initiated 
three hours after inoculation, only 
seven of 25 (28%) ganglia were posi- 
tive, but a delay of 24 hours before 
starting five days' therapy resulted in 
13 of 24 (54%) positive iselations 
(group 3) The remaining aciclovir 
groups (groups 4 through 6) were also 
treated at the same level of therapy, 
60 mg/kg daily, starting three weeks 
after inoculation, but for varying 
lengths of time. Five days of treat- 
ment resulted in 100% positive (20 of 
20) virus isolation from ganglia (group 
4). Ten days of treatment yielded only 
eight of 24 (33%) positive cultures 
(group 5), while 15 days of therapy 
proved best with only three of 24 (12%) 
positive viral isolates (group 6). Vida- 
rabine therapy at 50 mg/kg daily for 
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15 days resulted in 14 of 23 (60%) 
pesitive isolates (groap,7). Small vari- 
ations in the total number of ganglia 
cultured per group were the result of 
occasional ganglia being unsuccessful- 
ly prepared during cell dispersion. In 
groups 2, 3, and 5 through 7, the 
reduced number of cultures with 
ganglionic infections is significantly 
different (P < .05 to .001) from con- 
trols. 


COMMENT 


Recent work by a number of inves- 
tigators has confirmed that the senso- 
ry ganglia are the sites of HSV laten- 
cy and that HSV does induce latent 
infection in the trigeminal ganglia of 
rabbits with doeumented recurrent 
ocular herpes infection.*^'^ Topical 
antiviral therapy is useful for treat- 
ment of end-organ disease but does 
nothing to effect the site of recurrent 
disease viral reservoirs in the deep- 
seated ganglia. 

In a recent study in our own.labora- 
tory, we (N.H.P., D.P.-L., and S. 
McLean, unpublished data, January 
1979) investigated the therapeutic 
efficacy of aciclovir and vidarabine 
both topically and-systemically on oral 
herpetic infection and trigeminal gan- 
glionie latency. Four days of treat- 
ment with systemic or topical vidara- 
bine initiated 24 hours after inocula- 
tion did not reduce the number of 
detectable latent ganglionic infec- 
tions in comparison to untreated 
controls. Aciclovir, used similarly, did 
reduce the number of established 
latent ganglionic infections, but while 


this was significantly greater than. 


controls in the systemic aciclovir 
group, the decrease in the topical 
group was not significant in compari- 
son to the placebo group. There was no 
evidence of drug-induced toxicity in 
an uninfected aciclovir-treated group 
as determined by weiht-gain curves 
of uninfected eontrol mice. 

The present study on trigeminal 
HSV ganglia after ecular infection 
indicates that system antiviral ther- 
apy effectively reduces the incidence 
of detectable viral latency with use of 
one of the most sensitive techniques 
currently available, cell dispersion, 
and that this therapeutic efficacy is, 
in part, a functien of the time of 
initiation of therapy and, more impor- 
tantly, its duration. 

Aciclovir therapy started just three 
and 24 hours after inoculation may be 
considered prophylactic in terms of a 
true clinical situation, yet 28% and 
54% ganglionic cultures were positive, 
respectively, indicating that the virus 
quiekly travels the axons to the 
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ganglia and sets up infection. In 
comparison to untreated controls 
(100% positive), however, the thera- 
peutic effect was significant in both 
treatment groups (P < .05). 

Initiation of therapy three weeks 
after inoculation more closely resem- 
bles the true clinical situation of 
ganglionie latency in the absence of 
overt clinical disease. Treatment with 
aciclovir for only five days was no 
better than no treatment at all (100% 
positive ganglionic cultures) The 
same level of therapy (60 mg/kg daily) 
carried out for ten days decreased 
detectable latency to 33% (P < .01), 
while 15 days of similar therapy came 
close to total elimination of latency 
(12%; P < .001) All mice remained 
totally active and healthy in appear- 
ance during the therapeutic period. 

Vidarabine given systemically (50 
mg/kg daily) for 15 days, while not as 
effective as aciclovir for the same 
period of time, nonetheless resulted in 
a significant reduction in latency in 
comparison to that of the control 
group (6095; P — .05). Animals in this 
group appeared somewhat lethargic 
during the treatment period, but a 
pilot study done earlier treating 
uninfected mice with vidarabine alone 
showed that this effect was totally 
reversed within a few days after the 
end of the therapeutic period. 

While previously mentioned studies 
have shown that the trigeminal gan- 
glion is probably a prime source of 
virus for recurrent ocular herpetic 
disease, the state of the viral genome 
during latency is not well established. 
Work by Puga et al" on detection of 
HSV-viral specific and messenger 
RNA sequences in trigeminal ganglia 
indicates that expression of the viral 
genome is only intermittent between 
periods of total viral chromosomal 
latency. Such a state of lateney would 
not be amenable to therapy with 
systemic antimetabolites as these 
drugs are effective during active 
stages of the virus replicative cycle. 
Aciclovir works via thymidine kinase 
specifically induced by HSV, and vida- 
rabine on viral DNA polymerase, and 
possibly other viral-specific enzymes 
involved in DNA synthesis, to a 
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greater extent than on similar host 
enzymes." 9.15 

An alternative theory proposed by 
Yamamoto et al'* in studies on persist- 
ence of viral thymidine kinase in the 
ganglia indicates that low level 
expression of the viral genome is 
continuous in the ganglia. Such a 
mode of latency would be amenable to 
systemic antimetabolite therapy. Aci- 
clovir would be activated by the virus- 
specific thymidine kinase in latently 
infected cells and vidarabine nonspe- 
cifically active against critical viral 
and host enzymes alike. 

Our present study and our previous 
one on oral herpes would support the 
latter theory of latency in that we 
have shown that two different sys- 
temic antiviral drugs are capable of 
significantly reducing the incidence 
of ganglionic latency and that this is 
in great part a function of the dura- 
tion of therapy; the longer drug levels 
are maintained, the greater the level 
of persistent virus is reduced. 

As several previously mentioned 
studies have shown that aciclovir is an 
extremely safe and effective antiviral 
and as vidarabine has already been 
shown to be safe and FDA-approved 
for human therapy of HSV encephali- 
tis, it would appear that we are much 
closer to achieving therapy for ocular 
herpes that would be effective not just 
for end-organ disease but for elimi- 
nating the source of recurrent disease 
in the therapeutically elusive viral 
ganglionic reservoirs. 


This investigation was supported in part by 
research grants EY NS-02268, EY-05206, and EY- 
00208 from National Eye Institute, National 
Institutes of Health; by the Prince Charitable 
Trusts; and by the Massachusetts Lions Eye 
Research Fund, Inc. 

Burroughs Wellcome Co provided the aciclovir 
sodium, and Warner-Lambert/Parke-Davis & Co 
provided the vidarabine suspension. 


Nonproprietary Names and 
Trademarks of Drugs 


Trifluridine— Viroptic. 
Idoxuridine—Dendrid, Herplex, Stoxil. 
Vidarabine—Vira-A. 
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Hypertensive Breakdown of Cerebral but Not of 


Retinal Blood Vessels in Rhesus Monkey 


Alan M. Laties, MD; Stanley I. Rapoport, MD; Alice McGlinn 


è Acute hypertension, induced either 
by intravenous injection of metaraminol 
bitartrate (Aramine), infusion of isotonic 
saline into the common carotid artery, or a 
combination of both procedures did not in 
the rhesus monkey lead to breakdown of 
the blood-retina! barrier. Whereas the 
cerebral vasculature was made permea- 
ble to blood-borne dye at carotid pres- 
sures above 160 mm Hg, the retinal blood 
vessels were intact even at pressures as 
high as 310 mm Hg. Hypertensive blood- 
brain barrier opening was associated with 
neurologic defects and brain edema. The 
results indicate that the retina is more 
resistant to acutethypertension than is the 
brain. The greater resistance in the retina 
may be due to thethigh number of contrac- 
tile, perivascular mural cells counteract- 
ing increased intravascular hydrostatic 
pressure. An alternative or supplementary 
explanation is that choroidal and retinal 
blood vessels are better protected from 
surges in blood pressure than are brain 
blood vessels. Differences between the 
innervation of brain and ocular blood 
vessels could account for this. 

(Arch Ophthalmol 97:1511-1514, 1979) 


With the invention of the ophthal- 

moscope, its value in judging the 
eye grounds in hypertension was 
almost immediately ^ appreciated. 
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Needless to say, ophthalmoscopic eval- 
uation of the fundus is now common- 
place. In fact, so deeply embedded is 
the underlying assumption that evalu- 
ation of the eye grounds has imme- 
diate worth for measuring the severi- 
ty of cerebral hypertension that rarely 
is any question voiced as to the appli- 
cability of eye findings to the brain. 
In chronic hypertension, numerous 
clinicopathologic studies indieste that 
eye findings are indeed a reliable indi- 
cator of the status of cerebral blood 
vessels. The matter, however, is not 
nearly as clear in acute hyperten- 
sion.* 

In the present article, an acute 
hypertension model in the monkey is 
described that brings the question to 
the fore.** Specifically, it is reported 
that cerebral blood vessels are more 
susceptible to damage by acute hyper- 
tension than are retinal blood vessels. 


Monkeys were made acutely hyper- ` 


tensive by intravenous administration 
of metaraminol bitartrate (Aramine), 
by rapid carotid infusion with isotonic 
saline solution, or by a combination of 
both procedures. It was found that the 
blood-brain barrier was made permea- 
ble by acute hypertension that did not 
alter the blood-retinal barrier. Under 
such cireumstances, inspection of the 
eye grounds would not disclose what is 
happening in the brain: in fact, the 
apparent normality of the eye could be 
misleading. 


METHODS 


Adult rhesus monkeys, each weighing 3 
to 5.5 kg, were anesthetized by intravenous 
pentobarbital sodium (25 to 50 mg/kg). A 
polyethylene catheter, containing 19 IU of 
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heparin sodium in isotonic saline, was 
inserted in a retrograde direction into the 
left lingual artery and connected to a 
Strain gauge pressure transducer held at 
the level of the neck for measurement of 
carotid artery blood pressure. The left 
common carotid artery was ligated and 


catheterized cephalad to the ligation for - 


internal carotid infusion.’ 

A 2% solution of Evans blue, 3 mL/kg of 
body weight, was injected intravenously as 
a tracer for blood-brain barrier integrity. 
This quantity of dye binds within five 
minutes to plasma albumin and normally 
does not stain the brain.’ Experiments 
were initiated five minutes after dye was 
injected. 

Metaraminol bitartrate was injected 
intravenously (0.2 to 0.4 mg/kg), alone or 
prior to 15 s of infusion of filtered isotonic 
saline solution through the common carotid 
catheter (at a rate of 3.8 mL/s) by means of 
an infusion pump. In two animals, infusion 
was performed with metaraminol adminis- 
tration. The external carotid artery was 
clamped temporarily during the infusion 
procedure. 

All but two animals were killed 30 
minutes after an experiment. Two were 
killed two days later. Immediately before 
they were killed, the anesthetized animals 
were injected intravenously with fluores- 
cein sodium (2 mL/kg), and the eyes were 
removed and placed in isopentane cooled to 
—110 °C by immersion in liquid nitrogen. 
The animals were killed by opening the 
chest, cutting the left atrium and clamping 
the descending aorta, and then infusing 
isotonic saline follawed by 4% formalde- 
hyde solution into the left ventricle of the 
heart. The brain wes removed and exam- 
ined grossly for Evans blue staining after 
coronal sections were made. In selected 
instances, large segments of brain were 
frozen and either (1) freeze-dried and 
embedded for fluorescence microscopy or 
(2) weighed and dried to determine the 
water content. 
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All 14 frozen eyes were freeze-dried at 
—85 °C for three weeks. After vacuum- 
embedding the tissue in paraffin, tissue 
sections were cut at 12- to 14- thicknesses, 
mounted in xylene, and viewed in a fluores- 
cence microscope equipped with exciter 
and barrier filters? Since both retina and 
brain have a natural blue fluorescence, the 
fluorescence of either fluorescein (yellow) 
or Evans blue (red) could be readily seen. 


RESULTS 


The Table relates the extent of 
brain staining by intravenous Evans 
blue to the experimental procedure 
and the maximum pressure recorded 
through the lingual artery catheter. 
Baseline carotid artery pressures, as 
recorded through the lingual artery, 
were less than systemic artery pres- 
sures because the common carotid was 
ligated.* 

The one monkey that received 
metaraminol without carotid infusion 
had a moderate elevation of lingual 
artery pressure to 160 mm Hg. Inspec- 
tion of the brain showed rare capillary 
leaks. These findings agree with find- 
ings in rats of only occasional cerebral 
extravasation of Evans blue at carotid 
artery pressures of 170 mm Hg or 
less.’ 

In the two monkeys that had right- 
sided carotid infusion without prior 
metaraminol, moderate, scattered 
blue patches of extravasated dye 
occurred throughout the right hemi- 
sphere without noticeable staining of 
the left side of the brain. The absence 
of left-sided barrier breakdown to dye 
served as a control for the adequacy of 
the tissue preparation of the experi- 
mental procedures. 

Metaraminol administration  fol- 
lowed immediately by right carotid 
infusion of isotonic saline resulted in 
carotid artery pressures as high as 310 
mm Hg and gross extravasation of 
Evans blue into the brain. Figure 1 
illustrates extravasation of fluores- 
cein into the brain in experiment 4 





Metaraminol 
Bitartrate 
Dose, mg/kg 







Experiment No. 
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Carotid Infusion, 
3.8 mL/s for 15 s 


Animals Killed 30 min After Treatment 
1 0.4 No 90 i 160 Occasional capillary leakage 
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(Table). The two animals killed two 
days after treatment by metaraminol 
plus infusions (experiments 6 and 7) 
showed neurologic changes indicative 
of brain damage; indeed, one of them 
was comatose. Furthermore, analysis 
of brain tissue in stained regions, as 
compared to  unstained regions, 
showed that blood-brain barrier open- 
ing was associated with the following 
statistically significant changes in 
composition (P < .05): a 10.1% + 3.5% 
(SEM) increase in white matter water, 
a 17.0 + 49 mmole/kg wet weight 
increase in gray matter sodium, and a 
18.3 + L8 mmole/kg wet weight de- 
crease in gray matter potassium.* The 
brains were markedly edematous, in 
agreement with other findings that 
blood-brain barrier opening due to 
acute hypertension is associated with 
brain damage and brain edema.^* 

In marked contrast to the findings 
in the brain, the eyes of hypertensive 
monkeys were normal (Fig 2). Despite 
a careful and protracted search, there 
was no instance of fluorescein pene- 
tration into neural retina either from 
a retinal blood vessel or from the 
choroid through the pigment epithe- 
lium. These findings are based on the 
inspection of over 200 tissue sections 
from eyes enucleated at intervals 
ranging from two minutes to two 
days. 


COMMENT 


Our finding of blood-brain barrier 
breakdown in response to acute hyper- 
tension agrees with previous observa- 
tions in which hypertension was 
induced by any of several means, for 
instance, by systemic administration 
of hypertensive drugs, rapid carotid 
infusion of fluid, or renal artery liga- 
tion.^*55-* As has been demonstrated 
generally, the intensity and extent of 
brain staining by intravascular dye 
after such procedures is proportional 
to the elevation of blood pressure 


; Bitartrate Effect of Acute Hypertension on Blood-Brain Barrier 


Blood Pressure, mm Hg 


—————D 


Initial Maximum 


4 0.3 Yes 90 250 Staining right side, middle cerebral artery dis- 
tribution 
5 0.4 Yes 90 300 Overall right-sided staining 
Animals Killed 2 Days After Treatment 
6 0.3 Yes 80 Gross bilateral staining, motor weakness, de- 
* creased activity 
7 0.4 Yes 90 310 Gross bilateral staining, coma 
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achieved. For acutely elevated pres- 
sure, the threshold for blood-brain 
barrier opening is at 150 to 170 mm 
Hip ag 


Blood vessels in the brain and retina 


are lined by a continuous layer of * 


endothelial cells that are connected by 
tight junctions, or zonulae occlu- 
dentes.'''*? These junctions prevent 


intercellular exchange of water-solu- 


ble  nonelectrolytes, water-soluble 
eleetrolytes like fluorescein sodium, 
and of blood proteins (which bind 
Evans blue) Vesieular transport is 
minimal in vessels of brain and retina 
under normal conditions. 

Hypertensive opening of the blood- 
brain barrier has been ascribed to 
increased vesicular transport across 
the. cerebrovascular endothelium.*? 
On the other hand, it remains possible 
that interendothelial tight junctions 
become permeable as well*'*'* Our 
results confirm previous studies**"^ 
that blood-brain barrier opening by 
acute hypertension is accompanied by 
brain damage and edema and suggest 
that cerebrovascular ultrastructure 
ean be irreversibly damaged by a 
hypertensive insult. 

What is new and unexpected in the 
present experiments is the difference 
between eye and brain. Even when 
there was massive breakdown oz the 
blood-brain barrier in association with 
brain edema—in one case coma oc- 
curred—the blood-retinal barrier re- 
mained intact. To explain this discrep- 
ancy, it is useful to look for differ- 
ences between retina and brain. Such 
differences, although few, concern 
both the structure of blood vessels and 
their innervation. 

For instance, one major difference 
between retinal and cerebral vessels 
lies in the number of mural cells or 
pericytes; they are more numerous in 
the retina than in the brain. Whereas 
pericytes are in a constant one-to-one 
relation to retinal vascular endothelial 
cells, their distribution is variable in 


Barrier Changes 








Hypertensive Breakdown—Laties et al 


the brain. Even though in some cere- 
bral regions they are as numerous as 
are endethelial cells, in others they are 
decidedly less common (M. Bright- 
man, MD, oral communication, Sept 
16, 1978). The higher incidence of peri- 
cytes in the retina could be important 
to our findings. If in fact they 
buttress the endothelium against in- 
ereased intravascular hydrostatic 
pressure, they could effectively limit 
transmission of blood pressure surges, 
preventing forced dilation and barrier 
damage.’ Cogan and Kuwabara" pos- 
tulated just such a mechanical function 
for them, based on their form and 
location in the trypsin-digested reti- 
na. In direct support of this hypoth- 
esis, pericytes have recently -been 
shown to contain an abundance of 
actin filaments (1. Wallow, MD, and 
B. Burnside, PhD, oral communica- 
tion, Nov 15, 1978). 

The retina and brain also differ 
with respect to autonomic innervation 
of their blood vessels (Fig 3). In the 
brain, the basic pattern of adrenergic 
innervation is one in which a dense 
ground plexus to the great vessels at 
the base is succeeded by a small but 
relatively uniform distribution of 
nerve fibers to blood vessels, mainly 
arterioles, in the parenchyma.'* Fre- 
quently, two nerve fibers follow along 
an arteriole as it passes through the 
depths of the brain. In contrast, 
instead of any form of graded inner- 
vatienal density change, the blood 
vessels of the eye have an all-or-none 
innervation pattern.'’*! For instance, 
the central retinal artery is sur- 
rounded by a dense network of adren- 
ergie nerve fibers as it passes forward 
in the optic nerve; but quite remarka- 
bly, its innervational network ceases 
abruptly at the lamina cribrosa. 
Thereafter, the branches of the cen- 
tral retinal artery on the face of the 
retina are devoid of innervation. 

In eounterpoint, a dense and uni- 
form  adrenergic network exists 
throughout the choroid of the eye. 
Thus the choroid and the central reti- 
nal artery within the optic nerve are 
subjeet to a density of adrenergic 
terminals far greater than compara- 
bly sized blood vessels within the 
braim parenchyma while the retinal 
blood vessels are without known 
innervation. The abrupt change in 
innervation pattern to the central 
retinal artery at the lamina cribrosa is 
mirrored by a change in the structure 
of the blood vessel itself. For as the 
central retinal artery passes through 
the lamina cribrosa to supply the reti- 
na, both the internal elastic lamina 
and the muscularis fall away.’ Thus 
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Fig 1.—Abnormal extravasation of fluorescein into brain parenchyma follows acute 
elevation of blood pressure to 250 mm Hg in macaque monkey. Arrows point out 
fluorescein stain (fluorescence mscrophotograph, x 295). 


Fig 2.—Same experiment as Fig 1. Despite widespread blood-brain barrier breakdown, 
blood-ocular barriers are intact. Cn indicates choroid; R, retina (fluorescence micropho- 
tograph, x 295). 
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Fig 3.—Schematic comparison of innervation density to brain and eye. Arterial circula- 
tion to choroid and within optic nerve is heavily innervated. In contrast, brain blood 
vessels of the same size have sparse but definite innervation. 


arteriolar branches in the retina are 
devoid of a muscularis. Again, this 
differs from the brain, where a 
moderate but definite muscularis is 
retained. 

Also there is evidence that differ- 
ences in innervation between brain 
and eye are of physiologic conse- 
quence. For instance, sympathetic 
activity to the eye can be removed by 
injection into the orbit of 6-hydroxy- 
dopamine. When this is done, the reti- 


. nal vasculature becomes vulnerable. 


Thus, the studies of Ernest" suggest 
that sympathetic activity in the eye 
can prevent a forced vasodilation that 
might otherwise increase the permea- 
bility of the retinal vasculature during 
acute systemic hypertension.’ 

In any case, sympathetic activation 
probably is evoked through an auto- 
regulatory mechanism in both eye and 
brain and tends to prevent breakdown 
of vascular barriers in these tis- 
sues.^^^* The upper limit of autoregu- 
lation in the brain, beyond which 
vasodilation, inereased blood flow, and 
barrier-bre&kdown occur, is about 160 
mm Hg in primates, which may 
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explain why we obtain massive 
extravasation of Evans blue dye at 
pressures beyond this upper limit, but 
not at lower pressures, as in experi- 
ment 1.** The absence of any break- 
down of the blood-retinal barrier 
under hypertensive conditions that 
open the blood-brain barrier suggests 
that autoregulation is more effective 
in the retina than brain. The differ- 
ence may be related to differences in 
density and distribution of vasocon- 
strictor sympathetic nerves to arte- 
rioles and arteries of brain and retina 
as well as to structural differences in 
the two vascular beds. 


This investigation was supported by research 
grant EY-01194 from the National Eye Institute, 
National Institute of Health; by an unrestricted 
grant from Research to Prevent Blindness, Inc; 
and by a grant from the Charitable Foundation 
of the Grand Holy Royal Arch Chapter of Penn- 
sylvania. 

Wendy Fredericks provided technical assist- 
ance. 
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Herpetie Eye Disease in Rabbits 


George Mintsioulis, MD; Chandler R. Dawson, MD; Jang O. Oh, PhD; Odeon Brbnes 


* Since herpes simplex virus (HSV) can 
cause persistent infection of autonomic 
ganglia of both humans and experimen- 
tally infected animals, we followed the 
pattern of eye disease and viral growth 
after HSV inoculation of one superior 
cervical ganglion in rabbits. Of 27 inocu- 
lated animals, eye disease or detectable 
virus developed in 18. Anterior uveitis was 
the most common clinical manifestation 
(94%), but conjunctivitis and dendritic 
keratitis were also frequent (60%). All 12 
uveal-retinal specimens tested and five of 
seven ipsilateral superior cervical ganglia 
had detectable virus. If recurrent herpetic 
iritis in humans is associated with persis- 
tent infection of the superior cervical 
ganglion, autonomic mediators might trig- 
ger episodes of virus shedding. In 
patients with herpetic iritis, then, the use 
of epinephrine and other adrenergic 
agonists or antagonists should be 
avoided. 

(Arch Ophthalmol 97:1515-1517, 1979) 


Tre sensory neurons of dorsal root 

ganglia are the main site of persis- 
tent herpes simplex virus (HSV) 
between disease episodes. Persistent 
HSV infection of ganglia was first 
demonstrated in experimentally in- 
fected animals and then was con- 
firmed in humans by the recovery of 
herpesvirus, frequently from trigemi- 
nal and sacral dorsal root ganglia but 
only rarely from thoracic ganglia. In 
rabbits with experimental eye infec- 
tions, Nesburn et al^ demonstrated 
persistent viral infection in trigemi- 
nal ganglion and midbrain of animals 
with intermittent viral shedding in 
the external eye. Animals with exper- 
imental HSV eye infection also have 
viral involvement of the ocular auto- 
nomic ganglia (the superior cervical 
and ciliary ganglia) which may be 
persistent, and persistent herpetic 
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infection of the superior cervical 
ganglion (SCG) has now been con- 
firmed in humans.’ 

Since these autonomic ganglia 
might also be reservoirs for recurrent 
HSV infections of the eye, it would be 
of interest to determine what kind of 
eye disease would be associated with 
recurrent infection originating from 
these other ocular ganglia. To answer 
this question, we inoculated me SCG 
in rabbits with a type 1 HSY strain 
and observed the ocular disease and 
presence of virus at intervals after 
inoculation. 


MATERIALS AND METHODS 
Virus Inoculum 


A single pool of McKrae strain HSV 
(type 1) was prepared in Vero cel. cultures 
and was stored at —70 °C in individual 
0.5-mL aliquots until used. The titer of this 
virus pool was about 10°* 50% tissue culture 
infectious doses (TCD,,) per milliliter. 


Animals and Inoculatior 


Male New Zealand white and California 
pigmented rabbits were anesthetized with 
a combination of xylazine hydrocaloride (2 
mg/kg) and ketamine hydrochbride (70 
mg/kg) mixed in the same syringe.'^ Their 
neck area was shaved, and the skm washed 
with 7075 alcohol. One percent lidocaine 
hydrochloride was injected subcucaneously 
in the midline area of the neck After a 
midline neck incision and blunt dissection 
to separate the neck muscles, the bifurca- 
tion of the carotid artery was exposed and 
the SCG was identified lying beneath it. A 
7-0 silk suture was placed around the 
ganglion to locate it later. An inoculum of 
0.1 mL or less of virus suspensiom contain- 
ing up to 6.5 x 10°TCD,, of live HSV was 
then injected directly into the ganglion 
until it became distended and elevated. 
The skin was then closed witk 4-0 silk 
sutures. Tylosin (a macrolide zntibiotic) 
was injected into the wound for antibiotic 
prophylaxis after closure. 


Clinical Evaluation 


The animals were evaluated caily with 
conjunctival cultures and slit-lamp exami- 
nation. When possible, indirect ophthal- 
moscopy of the posterior pole of these 
animals was carried out. 


Conjunctival Specimers 


At intervals of one to two days for the 
first two weeks and less frequertly there- 
after, specimens for viral isolation were 


Autonomic Ocular Herpes—Mintsioulis et al 


taken by vigorous swabbing of the conjunc- 
tival fornices with a sterile cotton-tipped 
applicator that was then placed in 1 mL of 
minimal essential medium (MEM). The 
swabs from each eye were tested for infec- 
tious virus. From 11 animals, virus cultures 
of the conjunetivas were taken at daily 
intervals starting the first day after inocu- 
lation and continuing for 18 to 37 days or 
until death of the animal. From eight 
rabbits the first culture was taken on day 3 
after inoculation and then daily to day 7 
when five of them were killed. The remain- 
ing three had conjunctival cultures on day 
10 when they were killed. From eight other 
rabbits, conjunctival cultures were taken 
only on days 4 and 7. 


Tissue Specimens 


After the animals were killed with intra- 
venous barbiturate, eaeh SCG was obtained. 
and divided into two portions. The eyes 
were then removed and the uvea and retina 
lifted out, with care taken to avoid contam- 
ination from the conjunctiva and cornea. In 
the case of rabbits that were deliberately 
killed, both uveas and ganglia were tested 
for virus in cell culture: when animals were 
found dead in the cage, only uvea was 
tested. 


Virus Isolation 


Immediately aíter the removal, one 
portion of each SCG and of each uveal- 
retinal specimen were minced, placed in 
Vero cell cultures, and observed for 26 
days. The conjunctival swabs were shaken 
vigorously in MEM, and the medium was 
placed in Vero eell cultures that were 
examined daily for 14 days for cytopathic 
effects. Virus isolates were identified as 
HSV by neutralization with rabbit antise- 
rum to the MeKrae strain of HSV. 


Experimental Design 


Inoculation wasmade of one SCG only of 
each of the 27 rabbits. Thirteen animals 
were killed or died on day 7 after inocula- 
tion, and three (all virus negative) were 
killed on day 10. Deatks occurred on day 11 


Table 1.—Herpes Infection of 
Rabbits After Inoculation of 
Superior Cervical Ganglion 


No. Infected/ 
No. Inoculated 
Killed at seven days 
Killed at ten days 
Not killed 


Total 
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Table 2.—Herpesvirus Inoculation 
of Superior Cervical Ganglion 
(SCG) and Virus-Infected Sites 


Animals Virus 
Positive/No. 
Tested 


18/27 





















All inoculated animals 

Sites yielding herpes 
simplex virus in 
infected animals 
Conjunctiva 

Uvea 

SCG 


16/18 (89%) 
12/12 (100%) 
5/7 (71%) 









ipsilateral 
No. Positive/ 
No. Specimens (%) 









21 1/1 (100) 





Sign 


Conjunctivitis 

Dendrites 

lritis 

Virus recovered (conjunctiva) 
Death (12 not killed) 


*Number of rabbits. 


(one animal), day 12 (two), day 18 (one), 
and day 23 (one) Of six animals that 
survived the infection, three were killed at 
105 days. 

Clinieal examinations with a standard 
slit lamp were done at frequent intervals 
up to ten days after inoculation and at 
intervals in animals surviving to 30 days. 
Animals in which disease developed were 
observed closely until their inflammatory 
disease cleared or until they died. 


RESULTS 
Viral Recovery 


Of the 27 animals inoculated, 18 
yielded virus from one or more sites 
(Table 1). In 16, virus was recovered 
from conjunctival swabs. Among the 
18 animals that had virus recovery 
from one or more sites, all 12 uveal- 
retinal specimens tested had virus, 
and five of seven SCG (Table 2). 

The frequency of virus recovery 
from the conjunctiva of 18 infected 
rabbits shows that virus first ap- 
peared at three days (72 hours) after 
^. inoculation of the SCG (Table 3). On 
the inoculattd (ipsilateral) side, 56% of 
conjunetival specimens were virus 
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Table 4.—Herpesvirus Reisolated From Uvea and Superior Cervical Ganglion 
(SCG) After Ganglionic Inoculation 


Day Uvea SCG Uvea SCG 
T 8/8 (100) 5/7 (71) 3/8 (37) 1/7 (14) 
12-13 3/3 (100) 1/3 (33) 


Total 12/12 (100) 5/7 (71) 4/12 (33) 1/7 (14) 


Arch Ophthalmol—Vol 97, Aug 1979 









ipsilateral 











20-37 





0/32 (0) 





Contralateral 
No. Positive/ 
No. Specimens (%) 






0/1 





Table 6.—First Clinical Signs and Virus Reisolation After Herpes Simplex 
Virus Inoculation of Superior Cervical Ganglion in 18 Rabbits 





positive between days 4 to 11, up to 
39% from days 12 to 19, and no virus 
was recovered between day 20 and day 
37 (Table 3). 

On the uninoculated (contralateral) 
side, virus was reisolated from the 
conjunctiva of only one animal on day 
(A 

Uveal-retinal specimens from eight 
animals killed on day 7 yielded virus in 
all eight on the ipsilateral side and in 
three of eight on the contralateral 
(Table 4). The SCG of these animals 
had virus in five of seven on the 
ipsilateral side and one of seven on the 
contralateral side (Table 4). Of the 
four animals that died later, all four 
ipsilateral uveal-retinal specimens 
and one of four contralateral speci- 
mens yielded virus. 

In positive isolation specimens from 
conjunctiva, the first cytopathic effect 
in tissue culture was noted within one 
to eight days of inoculating the 
culture, an observation consistent 
with the presence of infectious virus 
in the specimen. Cytopathic effects 
were first evident after day 8 in eight 


Table 3.—Herpesvirus Isolated From Conjunctiva After Inoculation of 
Superior Cervical Ganglion (18 Rabbits) 


—_— oS 00000 


Days No. Positive’No. Specimens (%) No. Positive/No. Specimens (%) 
1-2 0/20 (0) 0/20 (0) 


4-7 35/64 (56) 1/64 (1.6) 

8-11 22/40 (55) 0/40 (0) 
12-15 11/28 (39) 0/28 (0) 
16-19 6/21 (29) 0/21 (0) 
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Contralateral 
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0/32 (0) 





Table 5.—Eye Disease After 
Herpes Simplex Virus Inoculation 
of Superior Cervical Ganglion 


No. Positive/ 
No. Specimens (%) 


Conjunctivitis / 











keratitis 11/18 (61) 
Uveitis 17/18 (94) 
Death 6/12 (50) 
No disease (uvea 

and retina, virus 

positive at day 7) 1/18 (6) 





of the 16 positive cultures with miaced 
uveal-retinal tissue and in four of the 
five positive cultures with minced 
ganglion tissues. This late appearance 
of cytopathic effects may have been 
due to small amounts of virus in the 
specimens or to latent virus infection 
of the tissues that was unmasked by 
organ culture." 


Clinical Signs 


Of the 18 rabbits yielding virus 
from the eye, 17 had iritis manifested 
by hyperemia of the iris, cells and 
flare, and in some, a fibrin clot in the 
anterior chamber (Table 5). The exter- 
nal eye was involved in all animals, of 
which ten had conjunctivitis and three 
dendritic keratitis. Of 12 animals zhat 
were not killed, six died with signs of 
encephalitis, a mortality reported by 
others after ocular inoculation with 
McKrae strain HSV.*'" One animal 
had no disease, but virus was rezov- 
ered from its uvea on day 7 after 
inoculation. 

In one animal from which virus was 
not recovered, a clear nasal cischerge 
was noted on the inoculated side on 
day 8, and the ipsilateral eye had 
minimal iris hyperemia and a rare cell 
on day 7 and then was dilated on cays 
20 and 24. In retrospect, these may 
have been signs of active disease, but 
the animal was not included among 
those infected since HSV was not 
reisolated from the nose or eye. or 
from the uvea and retina or SCG 105 
days after inoculation. 


The onset of each clinical finding 


Autonomic Ocular Herpes—Mintsioulis at al 


| 


IIT TUE PEENET ThE lS a E, 
eta en mm | 





ainar te ‘ 
oS Nine 


and first day of virus recovery is 


summarized in Table 6. No clinical 
signs orevirus recovery were observed 
before the third day after inoculation. 
Of the T7 animals with iritis, the first 
evidence was observed in 14 rabbits 
three te five days after inoculation. 
The onset of conjunctivitis occurred 
from day 3 to day 9, and dendritic 
keratitis was a relatively late event 
occurring on day 6 or 7. The first virus 
recovery from the conjunctiva was 
made between three and five days in 
all but ene animal. 

Signs of iritis usually appeared 
three to six days after inoculation as 
iris hyperemia, and the following day 
cells and flare were present in the 
anterior chamber. A fibrin clot often 
appeared two to three days after 
onset of iris signs and filled about half 
the anterior chamber. These clots 
were o?ten mixed with blood, and 
most of them resolved within ten days 
of onset of the iritis. In surviving 
rabbits the iritis slowly cleared by 16 
to 20 days although some cell or flare 
persisted up to 30 days in the absence 
of other inflammatory signs. Only one 
animal had iritis in the contralateral 
eye. No disease of posterior pole was 
noted on examination with an indirect 
ophthalmoscope or on direct examina- 
tion of the hemisectioned eye. 


COMMENT 


After inoculation of the SCG with 
HSV, infection and inflammation of 
the anterior uvea (manifested as 
iritis) were the most common clinical 
features. Transport of virus to the eye 
is probably by way of the neuronal 
axons since the infection was almost 
always on the side of the injection, 
and contralateral infection and dis- 
ease in two animals developed several 
days after disease in the ipsilateral 


eye. The involvement of the iris 


corresponds to the rich adrenergic 
nerve supply to the iris and chamber 
angle." Adrenergic fibers are also 
found in the conjunctiva in most 
species and in the cornea only in 
rabbits. Thus, the conjunctivitis and 
keratitis could also have been induced 
by direct infection from the SCG. 
Interestingly, no other clinical lesions 
except CNS involvement were noted 
in these animals. Indeed, infection of 
the SCG regularly occurs after herpes 
simplex infection of the inner eye, and 
viral latency in SCG has been docu- 
mented in both experimental animals 
and in humans.**^ Therefore, the 
human SCG may be a reservoir for 
HSV that could cause recurrent infec- 
tions- of the eye, and the common 
disease manifestation would be iritis. 
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In this model we have assumed that 
virus inoculated into the SCG first 
infects the neurons and that newly 
formed virus travels to the eye in the 
autonomic axons. The rate at which 
HSV travels down the peripheral 
nerve axon is not known, but virus 
transport to the neuronal nucleus 
from the periphery is about 2 mm per 
hour.^ Since virus from conjunctival 
swabs produced cytopathic effects 
quite early, relatively large amounts 
of HSV were found on the external 
eye, and we have assumed that a 
further cycle of replication todk place 
in the conjunctiva or cornea. Since 
virus and disease occurred at 72 hours 
at the earliest, we can estimate that 
transport in the axon took 60 hours at 
most (allowing six hours for a eycle of 
replication in the ganglion and at the 
eye). This is longer than the earliest 
recovery at 18 hours found by 
Nesburn after stimulation of the 
persistently infected trigemimal gan- 
glion.^ While the distance from the 
SCG is longer, this time interval is 
still much greater than fast transport 
in the axon.'^ Moreover, in the rela- 
tively small sympathetic axons, trans- 
port may be intrinsically slower. 

Animal models of herpetic infection 
have not yet offered an explanation 
for ganglionic infection associated 
with human eye infections, particular- 
ly iritis. Most patients in whom HSV 
infection of the eye develops have a 
previous history of herpes, usually 
around the mouth. Herpetie iritis, 
particularly, appears rarely as a 
primary infection or even as the first 
episode of eye disease, but occurs 
more often after an episode of 
prolonged disease or several episodes 
of herpetic disease of the extemnal eye. 
In animal models, however, immuni- 
zation (eg, previous infection) appears 
to reduce substantially the number of 
sensory and autonomic neurcns that 
become infected. Thus, iritis in 
humans may be an extension of 
herpetic infection elsewhere in the 
anterior segment or may only rarely 
be associated with ganglionic infec- 
tion. 

If recurrent herpetic iritis in hu- 
mans is associated with persistent 
neuronal infection in the SOG, the 
events triggering recurrent virus 
shedding from autonomic neurons 
might differ substantially from those 
triggering virus release from sensory 
neurons. Indeed, some investigators 
have demonstrated that epinephrine, 
an autonomic mediator, can induce 
ocular viral shedding in chronically 
infected rabbits." It may be, then, 
that local or systemic treatment with 
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adrenergic antagonists or agonists 
should be avoided in patients subject 
to herpetic iritis. 


This investigation was supported in part by 
research grants EY-01198, EY-00427, EY-00964, 
EY-01578, EY-00186, and EY-01597 from the 
National Eye Institute, National Institutes of 
Health, and by & grant from the Sally Letson 
Foundation (Dr Mintsioulis). 


Nonproprietary Name and 
Trademark of Drug 


Xylazine hydrochloride— Rompun. 
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scleral Buckles and Rotation of the Ciliary Body 


David K. Berler, MD, Burton Goldstein, MD 


è Angje closure glaucoma is a well- 
known complication of scleral buckling 
and it is of particular interest when it 
occurs in eyes with previously normal 
angles. Forward rotation of the ciliary 
body about the scleral spur has been 
postulated as one possible mechanism 
for such angle closure. Large buckles 
were used in macaque rhesus monkeys 
and histopathologic examination indi- 
cated rotation of the ciliary body about the 
scleral spur as the cause of angle closure. 
Pupillary block was not present and large 


choroidal detachments were not needed 


to produce the observed closure. The 
exaggerated buckles used do not allow 
these monkeys to serve as a clinical 
model and great caution is stressed in 
making clinical extrapolations. 

(Arch Ophthalmol 97:1518-1521, 1979) 


ngle closure following scleral buck- 
ling has been observed for some 
time. In the absence of a structurally 
narrow angle, the mechanism of such 
glaucoma has been largely specula- 
tive. Boniuk and Zimmerman’ re- 
ported the presence of angle closure in 
14 of 204 enucleated eyes after scleral 
buckles. Smith? found that 4% of his 
cases had angle closure after scleral 
buckling and in a later report? the 
incidence was 4.8%. Holland and 
Smith‘ noted that three of 26 patients 
(11.5%) with giant tears had postoper- 
ative angle closure glaucoma requir- 
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ing additional surgery. Phelps and 
Burton’ reported that 2.1% of buckles 
resulted in postoperative angle clo- 
sure, while Perez et al^ found an over- 
all incidence of 1.4%. 

The occurrence of anterior chamber 
narrowing without actual angle clo- 
sure after scleral buckling is consider- 
ably higher. Hartley and Marsh’ 
discovered that 50% of their patients 
had some narrowing of the anterior 
chamber after buckling operations. 
Fiore and Newton,‘ in a small series, 
noted that all buckled eyes had shal- 
lowing of the anterior ehamber for 
one week postoperatively when com- 
pared with preoperative measure- 
ments. Almost 30% were slightly shal- 
low after two months. Sebestyen et al 
found that 14.4% of patients with a 
scleral buckle had narrowing of the 
anterior chamber angle and they 
proposed three causes of this narrow- 
ing: preexisting narrow angle, choroi- 
dal detachment, and an anterior buck- 
le. 

Norton'" said that a choroidal 
detachment displacing the iris root 
forward was the most common cause 
of glaucoma after retinal surgery and 
Kreiger et al? agreed with this find- 
ing. In 1965 Davis" stated that a 
shallow anterior chamber or angle 
closure was common after buckling, 
usually associated with a choroidal 
detachment, which may be hard to see. 
Capper and Leopold? showed in 
animals that scleral manipulation 
with hypotony caused choroidal de- 
tachments in 80% of eyes but these 
detachments were visible in less than 
40%. Swan et al'? described the pathol- 
ogy of choroidal detachment and 


stated that it required both scleral 
alterations and diathermy and that 
minor degrees may escape clinical 
detection. Chandler and Grant’ ob- 
served that squeezing a cadaver eye 
produced forward rotation of the cili- 
ary body and they suggested that 
angle closure after a buckle could be 
due to a choroidal detachment causing 
such ciliary body rotation. Curtin? 
observed choroidal detachment with 
anterior rotation of the ciliary body in 
a human eye that had been enucleated 
after trauma. No eye surgery had 
been performed. Gass'5 attributed 
angle closure in a case of pseudotumor 
to thickening of the ciliary body, cho- 
roidal detachment, and retinal detach- 
ment. Mensher' reported transient 
angle closure after extensive photo- 
coagulation, presumably secondary to 
choroidal congestion. Phelps'* re- 
ported two spontaneous cases of uni- 
lateral angle closure with spontaneous 
resolution. He postulated an inflam- 
matory mechanism that caused swell- 
ing of the ciliary body and rotation 
about the spur, producing angle 
closure. The observations of Phelps 
and Burton? and Perez et al are 
important in excluding simple pupil- 
lary block as a cause. In their cases of 
angle closure there was an absence of 
iris bombe, a space between the iris 
and lens or iris and vitreous, aphakia 
with good iridectomies, a lack of 
effect with miotics, and the presence 
of choroidal detachments. They sug- 
gested that a scleral buckle interferes 
with venous drainage, producing cili- 
ary body congestion and sweling. 
Hayreh and Baines? showed in- 
creased choroidal congestion, hemor- 
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rhages, and anterior chamber shallow- 
ing in monkeys if -hree or more vortex 
veins were occluded. 

We used the monkey as an experi- 
mental animal to see if we could 
provide pathologie confirmation of 
rotation cf the ciliary body after scle- 
ral buckling. Distortion of the eyes by 
excessive buckles was intentionally 
done to create -he complication of 
angle closure. Ne attempt was made 
to create a clinical medel. 


MATERIALS AND METHODS 


Surgery was performed on eight eyes in 
four macaque rhesus monkeys. Aseptic 
technique was employed and anesthesia 
was obtained with phencyclidine hydro- 
chloride (Sernylan) and intravenously giv- 
en pentobarbital (Nembutal), as needed. 
All eyes had preoperative intraocular pres- 
sure measurements that showed 5.5 scale 
units with a 5.5-g weight using Schiótz 
tonometry. The eyes measured 19 mm in 
axial length and tae equator was about. 9 
mm posterior to the limbus. All scleral 
buckles censisted of encircling exoplants 
using No. 40 silicone bands. Some were 
placed equatorially and some were placed 
anterior to the equator. It should be 
stressed that a No 40 band is a very large 
buckling element relative to the smaller 
monkey globe. A pediatric lens (Koeppe) 
was used for gomioscopic control during 
surgery and the heavily pigmented angle 
of the monkey eye allowed for easy visual- 
ization. Gonioscopee angle closure was used 
as the end point for the tightening of the 
encircling band. No cryesurgery or diather- 
my was used. Clirieal examination includ- 
ing gonioscopy was performed before 
enucleation. One eye was enucleated to 
serve as a reference fer normal anatomy. 
Six eyes had bucxles placed as described 
and enucleation was performed immedi- 
ately, after one day, after two days, after 
three days, after two weeks, and after four 
weeks, respectively. The eighth eye was 
not buckled and imstead a choroidal detach- 
ment was created using autogenous serum 
injected into the suprachoroidal space over 
the pars plana. Eruclestion followed imme- 
diately. All eyes were enucleated in identi- 
cal fashion. A peritomy was performed, 
extraocular musces were disinserted, con- 
nective tissue attachments and optic nerve 
were severed, and the eyes were immedi- 
ately placed in a 10% formaldehyde solu- 
tion. The monkeys were not killed until 
after enucleatior. Collottes were removed 
in such a way as zo leave the buckle undis- 
turbed. The tissues were then processed for 
histologic study »y dehydration in succes- 
sive alcohol baths, paraffin embedding, 
and slide preparation in the usual way. 


RESULTS 


Gonioscopie angle closure was easily 
obtained in al eyes at the time of 
surgery if the encircling band was 
tightened suffeiently. The effect did 
not differ whether we placed the 
buckle at the equator or anterior to 
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Fig 1.—Wide anterior chamber angie in normal macaque rhesus monkey (hematoxylin- | 
eosin, x 20). 1 
d D | 

3 

a 

ex 

4 


- 
M n 
mum, 


Fig 2.—Top, Low-power view of closed angle immediately after scleral buckling. Arrow 
indicates recess (hematoxylin-ecsin, x8). Bottem, High-power view of closed angle . 
immediately after scleral buckling. Arrow indicates recess (hema'oxylin-eosin, x 20). 
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Fig 3.—Top, 72 hours after scleral buckling, with closed angle due to ciliary body 
rotation. Arrow shows angle recess. Ciliary body is almost free of congestion (hematox- 
ylin-eosin, x 20). Bottom, Low-power view showing bed of scleral buckle (heavy arrow) 
with flattening of sclera anteriorly. Clustered arrows show absence of normal anterior 
scleral curvature; small arrow points to posterior ciliary body (hematoxylin-eosin, 
x 8). 7 





Fig 4.—Angle closure from choroidal detachment. No buckle is present. Arrow indicates 
angle recess (hematoxylin-eosin, x 20). 
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the equator. In one eye, 24 hours after 
angle closure, the encircling band was 
accidentally cut during the*enuclea- 
tion. Sectioning showed an acute 
contusion angle deformity, presum- 
ably from acute decompression. This 
did not help our study but it is inter- 
esting as a novel cause of angle reces- 
sion. All the remaining buckled eyes 
showed histologic evidence of angle 
closure. Forward rotation of the cili- 
ary body about the scleral spur was 
clearly demonstrated. The normal an- 
gle in the monkey eye is seen in Fig 1. 
If a line parallel to the visual axis is 
constructed so as to pass from the spur 
through the angle it will extend into 
the first ciliary process. Figure 2 
shows an eye enucleated immediately 
after buckling in which the ciliary 
body is rotated forward, elosing the 
angle. A line drawn parallel to the 
visual axis from the spur through the 
angle intersects the ciliary body 
peripheral to the first process. con- 
firming anterior rotation of the cili- 
ary body. A choroidal hemorrhage is 
present. Figure 3 shows a rotated 
ciliary body 72 hours after buckle- 
induced angle closure. Note that the 
sclera overlying the ciliary body is 
flattened and that the choroid is free 
of congestion or hemorrhage. Angle 
closure was not considered artifactual 
in any of our specimens and necrosis 
was not evident except in the two eyes 
that were left closed for two and four 
weeks, respectively. Angles remained 
closed at the time of enudeation in 
spite of the fact that the intraocular 
pressure was normal. Retinal detach- 
ment did not occur. Rotation of the 
ciliary body was produced in the one 
eye that was given a suprachoroidal 
injection without buckling (Fig 4). Of 
the buckled eyes, one showed choroi- 
dal hemorrhage, two showed minimal 
ciliary body detachment, and the 
others showed no choroidal detach- 
ment. No sphincter damage, iris root 
atrophy, or lens epithelial loss was 
observed in our studies. 


COMMENT 


An exaggerated scleral buckle regu- 
larly produced closure of the anterior 
chamber angle in the macaque rhesus 
monkey. This occurred with equatorial 
or anterior location of a large encir- 
cling band. Examination of such eyes 
in the laboratory consistently demon- 
strated anterior rotation of the ciliary 
body about the scleral spur resulting 
in angle closure. We looked for signs 
of pupillary block. No iris bombe was 
seen clinically or in the laboratory. 
Furthermore, no histopathologic signs 
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of pupillary block were found. No 
peripheral anterior synechiae, iris root 


atrophy, sphincter damage, or loss of 


lens epithelium was noted. Pupillary 
block was not a mechanism for angle 
' closure in these monkeys. Choroidal 
detachment and suprachoroidal 
hemorrhage rotated the ciliary body 
and elosed the angle of the monkey 
eye but closure was possible without 
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such choroidal changes. In one eye 
(Fig 3), little congestion and no 
hemorrhage was seen in the choroid. 
The large buckle caused flattening of 
the sclera over the ciliary body. Such 
scleral alteration over a large area 
may account for gentle rotation of the 
ciliary body. It therefore seems possi- 
ble for a buckle to rotate the ciliary 
body in the absence of congestion. It 
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should be stressed that we did not 
create a clinica! model. &rossly exces- 
sive buckles were used to successfully 
create a pathologie demonstration of 
ciliary body rotation. Therefore, ex- 
trapolation to the human eye must be 
done with caution. The lack of pupil- 
lary block anc the inconsistency of 
choroidal detachment may have clini- 
cal importance in selected cases. 
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Vitamin E in Kitten Oxygen-Induced Retinopathy 


II. Blockage of Vitreal Neovascularization 


Dale L. Phelps, MD, Arthur L. Rosenbaum, MD 


€ The effect of vitamin E (tocopherol) 
on oxygen-induced retinopathy was stud- 
ied in the kitten after a quantitative scor- 
ing system was developed for their India 
- ink injected retinal flat preparations. In 75 
previously described kittens exposed to 
two or three days of oxygen from day 3, 
treatment from day 1 with vitamin E or 
placebo disclosed that kittens treated 
with vitamin E had less retinopathy. Theo- 
ries of the mechanism of action of vitamin 
E would predict that, if given only after the 
oxygen exposure, vitamin E should be 
ineffective. This was tested in 37 kittens 
with placebo or drug begun only after 
withdrawal from oxygen. Unexpectedly, 
significantly less intravitreal neovascular- 
ization was found in kittens treated with 
vitamin E after oxygen exposure. 

(Arch Ophthalmol 97:1522-1526, 1979) 


rreversible vessel closure during 

hyperoxemia is presumed to be the 
initial step in the long sequence of 
injury and repair resulting in retinal 
detachment in retrolental fibroplasia 
(RLF).'* Slater and Riley have pro- 
posed that this irreversible closure of 
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growing retinal vessels is caused by 
oxidant injury from free radicals 
generated by oxygen with or without 
added short-wavelength visible light.’ 
Vitamin E, a naturally occurring 
antioxidant, could act to prevent this 
injury through its known role as a free 
radical scavenger. Pharmacologic 
doses of vitamin E have been shown to 
be effective in retarding the develop- 
ment of acute oxygen-induced reti- 
nopathy (OIR) in the kitten model of 
RLF.‘ Although human studies to date 
have not confirmed this statistically," 
preliminary results are suggestive of 
the same effect. 

If the benefit of vitamin E is 
exerted through the free radical 
mechanism, all benefit should disap- 
pear if the vitamin E is begun only 
after hyperoxemia. This article re- 
ports the unexpected results when 
vitamin E was administered after 
oxygen exposure. The kitten was 
chosen for this work since the 
progress of retinal vascularization 
from birth to 3 weeks of age in the 
kitten closely corresponds to. the 
human fetus from six months' gesta- 
tion to term.’ Also, extensive studies 
of hyperoxia in the kitten' "^" have 
shown it to be an excellent model of 


.the acute proliferative changes seen 


in human RLF. However, late cicatri- 
cial changes and retinal detachment 
rarely develop in the cat.* This limita- 
tion of the animal model has impor- 
tant implications for any conclusions 
to be drawn from this work. 


MATERIALS AND METHODS 


The kittens were studied in three phases: 
in the first phase a quantitative scoring 
system for the retinopathy was developed; 
in the second phase the effect of vitamin E 
was tested from day 1; and in the third 
phase we tested whether vitamin E was 
effective when given after oxygen expo- 
sure. The basic techniques and materials 
central to all phases will be described 
together. 

The kittens were from an established 
breeding colony of three toms and 14 
queens who were fed a standard dry cat 
chow ad lib, which was supplemented with 
daily rations of pet tuna or chicken during 
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Fig 1.—Time course and treatménts in 
three phases of study. : 
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Ecual to control 


3 pairs of vessels, 
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Piled on vessels 
peripherally 
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Retarded growth 
all around 
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Uniform loss of 
clear zone 


More than 3 scattered 
near periphery 
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vessels only 


Heavily piled on 
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3 pairs visible 


Small cr large 
extending toward disc 


Fig 2.—Retinopathy scoring system. A value is judged in each of fcur categories 
and sum taken as final score for that retina (copyright, American Academy of 
Pediatrics, 1977*). 


62 retinas (includes kittens from phases 1 and 2). 
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12 


10 


Retinopathy Score OD 


Vitamin E in Kittens—Phelps & Rosenbaum 


Retinopathy Score OS 


1523 


| 
| 
li 
ka 
Ñ 
| 
E 





x = TAE Pe? i A a Se ET X 
—— ^ - i " | m ji 


pregnaney and lactation. The pregnant 
queens were observed once daily, and the 
date on which kittens were discovered was 
designated day 1. On day 3 (Fig 1) the 
kittens to be exposed to hyperoxia were 
placed in a standard infant incubator with 
normal air circulation, maximum humidity, 
and controlled temperature (30 °C). Con- 
tinuous-flow oxygen was maintained at an 
inspired oxygen concentration of 
79% + 1% and checked at frequent inter- 
vals with an oxygen analyzer that was 
calibrated daily. The queens alternated the 
time spent with their kittens in 79% oxy- 
gen and their room-air kittens in a control 
incubator, experiencing no more than 12 
hr/day in high oxygen. No queens or 
kittens evidenced apparent pulmonary 
oxygen toxicity. All procedures were 
carried out through portholes with plastic 
sleeves to maintain the stable environ- 
ment. 

After the designated number of hours in 
oxygen, the kittens were removed abruptly 
to room air and returned to a large cage 
where they were raised by their mothers to 
age 21 + 1 days, at which time they were 
killed following a four- to 16-hour fast. 
After barbiturate overdose, blood was 
collected with edetic acid on ice, and the 
plasma separated within four hours and 
stored at —20.0 °C until determination of 
the vitamin E level by the method of 
Bieri.^ India ink injected retinal flat 
mounts were prepared as described pre- 
viously.: 


Phases 1 and 2° 


Eight litters (37 kittens) were studied 
(Fig 1) with variable oxygen exposures in 
phase 1. From their retinal flat prepara- 
tions a quantitative scoring system was 
developed, which is used throughout the 
study and is shown in Fig 2. 

Four exposure times (47, 58, 68, and 80 
hours) were selected to produce minimal to 
severe retinopathy to test the effect of 
vitamin E treatment from day 1 in phase 2. 
Four litters were assigned to each exposure 
time (75 kittens) and received 50 mg of 
DL-alpha-tocopherol acetate (vitamin E) 
intramuscularly daily, from day 1 until 
death, or daily injections of an equal 
volume of a vehicle placebo. All were placed 
in oxygen on day 3, removed at the appro- 
priate time, and killed at three weeks as 
described above. Retinal flat mounts were 
prepared from both eyes, and each kitten's 
final score was an average of left and right 
masked scores by each investigator. 


Phase 3 


Thirty-seven kittens in seven litters 
were studied with a 58-hour exposure peri- 
od beginning on day 3 (Fig 1). At the time 
of removing the kittens from oxygen on 
day 5, half of each litter (19 placebo and 18 
vitamin E) received 50 mg of vitamin E 
subeutaneously and the remaining kittens 
received an equal volume of the vehicle 
placebo. The injections were then contin- 
ued daily, and the kittens remained with 
their mothers until 21 + 1 days, at which 
time they Were killed and managed as in 
phase 2. 
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Fig 5.—Retinas from kitten 554 show an unusually large discrepancy in oxygen-induced 
retinopathy between left and right eyes (scores: OD = 5.25, OS = 0.5). 
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Categories of Retinopathy Score 


Fig 6.—Retinopathy scores from kittens exposed to 58 hours of oxygen and treated with 
placebo or vitamin E beginning only after oxygen exposure or from day of birth. 


Statistical Methods 


The data were analyzed using the analy- 
sis of variance. The computation of sums of 
squares is dependent on what terms are in 
the model, ie, what factors are taken into 
aecount in the analysis. For example, the 
phase 3 analysis considered two main 
effects, treatment and mother, plus their 
interaction. The sum of squares for treat- 
ment assumed mother effec: in the model 
(and vice versa), and the sum of squares for 
the interaction was computed with the two 
main effects in the model. Other analyses 
were computed similarly. Further details 
of the analytic techniques are available on 
request. 


RESULTS 
Phase 1 


Using Michaelson's descriptiors of 
the normal kitten morphology" and 
the pathologic changes described by 
Ashton et al' and Patz,‘ a quantitative 
system to score the retinal flat mounts 
was developed (Fig 2). Category A 
describes the degree to which the 
vessel growth has been retarded from 
reaching the periphery of the retina; 
category B describes the vessel pat- 
tern and density of the arterioles; 
category C, the degree of loss of the 
periarteriolar capillary free zone; and 


Vitamin E in Kittens—Phelps & Rosenbaum 


- ell ed ke a "s 
7 P LOW " , 
J 


T ni eS fap Oe 


category D. the degree of intravitreal 
neovaseularization. Each retina was 
scored *independently in a masked 
manner hy the two investigators. 
There was excellent correlation be- 
tween the two observers when their 
scores were compared (Fig 3). In the 
few instanees where the score dif- 
fered by mere than 2.0 points, masked 
rescoring neaMy always disclosed a 
recogn zable error in scoring by one 
observer or the other, and the 
corrected score was used. If the larger 
differemce persisted, the scores were 
accepted and averaged. 


Phase 2 


Analysis was conducted on 73 
kittens, since in twe the retinal prepa- 
rations were technically inadequate to 
permit scering Vitamin E therapy in 
doses of 50 mg/day was effective in 
reducing but not eliminating the 
oxygen-induced retinopathy (P< 
.001) (full data set available on request 
from Dr Phelps). The variables that 
were significant in explaining either 
the A, B, ©. or D subscores or the total 
score were the use of vitamin E 
(P < .001), the number of hours spent 
in oxygen (P < .001), and the mother 
(P < .001). Comparing kittens treated 
with vitam:n E to kittens in the same 
litter treated with placebo, in 15 of 16 
litters, there was improvement with 
vitamin E treatment. The differences 
between the kittens treated with 
placebo from one litter to the next 
indicates the "mother" effect. 

Of additional interest was the 
considerable variation between the 
scores of the left and right eyes in the 
same kitten. Figure 4 shows the plot 
of these with the line of identity; the 
variance around that line is considera- 
ble with some pairs differing by as 
much as five points. An example of 
such a difference is shown in Fig 5, 
OD and OS from one kitten. 


Phase 3 


The results following the trial of 
vitamin E given enly after oxygen 
exposure are shown in Fig 6. The data 
are plotted such that each pair of dots 
connected with a line represents one 
litter, with the mean of the placebo- 
treated kittens connected to the mean 
of the kittens in the same litter 
treated with wtamin E. The placebo 
scores indicate the considerable varia- 
tion between the sensitivity to oxygen 
of the kittens from one queen to 
another. Vitamin E improved the total 
scores in six of the seven litters 
treated after  exygen exposure 
(P < .043). The four litters exposed to 
58 hours of oxygen and treated from 
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O X Vitamin E From 1 Litter 
€———O Values From a Single Litter 


Retinopathy Score 


Categories of Retinopathy Score 





Fig 7.—Totals and subcategories of retinopathy scores of kittens treated with placebo or 
vitamin E from day of birth with 58 hours of hyperoxia. 





Fig 8.—Retinas from two different kittens (different litters, same mother) exposed to 58 
hours of oxygen, but treated with vitamin E from day of birth (X, xitten 240) or only after 


oxygen exposure (Z, kitten 322). 


Table 1.—Analysis of Variance for Kittens With Vitamin E Treatment Begun 


After 58 Hours of Hyperoxia 


Source 


Total retinopathy scores 
Mother 


Treatment 


Mother-treatment interaction 


Residual 


D Subcategory of retinopathy score 
Mother 


Treatment 
Mother-treatment interaction 
Residual 


Sum of Squares F-Test 


64.006 3.96 
14.868 4.60 
10.553 0.65 
74.406 


10.425 
5.185 
1.653 

22.002 
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Retinopathy Score-Total 


Vitamin E 


-2 1.19 0.51 
6-4 ; 





- day 1 (phase 2) are shown in the same 


^ — figure for comparison (full data set 


- available on request from Dr Phelps). 
The analysis of variance of these data 
is presented in Table 1. Analysis of 
the subscores of OIR severity in 
kittens treated with vitamin E after 
oxygen exposure showed no signifi- 
cant beneficial effect in the areas of 
vessel growth retardation (category 
A), vessel number and pattern (cate- 
gory B), or periarteriolar capillary 
free zone (category C) (P values — .64, 
.130, and .330, respectively). However, 
the intravitreal neovascularization 
(category D) was reduced significant- 
ly in the treatment group (P = .029) 


and accounts for the significant 


differences noted in the total scores 
(Table 2). By contrast, if the kittens 
treated from day 1 with vitamin E 
were compared in all four subcatego- 
ries (Fig 7), significant improvement 
was seen in each category as well as in 
the total score. Figure 8 is an example 
of retinas from two different kittens, 
both exposed to 58 hours of oxygen 
but treated with vitamin E from day 1 
or from day 5 (only after oxygen 
exposure). These examples were cho- 
sen from different litters, but from 
the same mother and after the same 
oxygen exposure. Vitamin E levels at 
death in the treated kittens were 
10.2 + 7.1 mg/dL (mean + SD) vs 
0.8 + 0.5 mg/dL in the kittens given 
placebo. | 


COMMENT 


Our original data demonstrated a 
clear inhibitory effect of vitamin E on 
OIR in kittens and support the use of 
controlled, randomized, prospective, 
clinical studies to answer the question 
of whether the vitamin E effect seen 
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Table 2.4 Means and Standard Deviations of Retinopathy Scores of Litters 
Treated With Vitamin E After Oxygen Exposure 


Retinopathy Score-D 


Vitamin E Flacebo 


in kittens can be demonstrated in 
human RLF. In the current study, 
vitamin E unexpectedly was also 
found to be effective when given after 
the hyperoxie insult. This effect was 
significantly to inhibit the growth of 
intravitreal neovascularization and 
otherwise not to spare the developing 
retina from hyperoxic injury as mea- 
sured in this model. This effect is 
quite interesting in view ef one study 
that has shown impairment of new 
vessel growth by vitamin E in subcu- 
taneously implanted inert sponges in 
rats," and additional studies of vita- 
min. E in classic models of chronic 
inflammation that have shown it to be 
a somewhat weak but effective anti- 
inflammatory agent." Although new 
intraretinal vessel growth was not 
affected by the vitamin E in our 


. model, new intravitreal vessels were. 


"UL s. xs : F E. "d A - ` * «X de one 7 
SPECULATION 

Henkind and Wise have reviewed 
the responses of the retina to i$chemia 
induced experimentally or by natural 
disease“ and found intravitreal neo- 
vascularization to be a common devel- 
opment. Retinal ischemia (secondary 
to eapillary obliteration) is probably 
the insult resulting in the neovitreal 
vessels in OIR in kittens. If, as our 
data suggest, vitamin E can inhibit 
the development of these vessels, it is 
interesting to speculate whether this 
effect might be useful in the neovas- 
cularization response of the retina to 
other causes of retinal ischemia. 
Certainly the possibility warrants se- 
rious investigation in various models 
of ocular neovascularization to deter- 
mine dose, toxicity, and effective- 
ness. 

This investigation was supported by Public 
Health Service grant EY-01507. 

Computing assistance was obtained from the 
Health Sciences computing facility, UCLA, 
supported by National Institutes of Health 
special resources grant RR-3. 

The following persons provided intellectual 
and time-consuming support: Lila Aftergood, 
PhD; Jacqueline Benedetti, PhD; Douglas Clark- 
son, PhD; Jean Gordon; Lois Johnson, MD; Sylvia 
Mansour; Jo Anne Nakagawa; Charles Phelps, 
PhD; William Silverman, MD; and Celia Stew- 
art. 

The infant incubator (model C-77) was donated 
by Air Shields, Hatboro, Pa. 

The vitamin E and placebo were supplied free 
of charge by Hoffman-LaRoche, Nutley, NJ. 

Arnall Patz, Johns Hopkins Medical School, 


Baltimore, demonstrated the technique of India 
ink-injected flat mounts to us. 
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Albalon (naphazoline HCI 0.1%) Liquifilm relieves 











fta 


discomfort 


and irritation as it decongests inflamed tissues. 


Many procucts can whiten the eye inflamed by 
environmental insults, but none can soothe and 
zomfort tha associated pain quite like Albalon? 
P: Albalon is formulated in Liquifilm® (polyvinyl 
alcohol 1.4%), the unique artificial tear vehicle 
that lubricates and quiets distressed eyes, so 
your patient will fee! better fast. 

Plus Albalon goes to work quickly and 
Jecongests engorged ocular tissues for white, 
clear eyes. Each instillation provides up to 
3 hours of potent decongestant activity. That 
neans its economical and convenient for 


your patient. 

When you see eyes inflamed by smog, 
smoke, swimming or minor allergies, remember 
that they hurt. 


azoline HCI 0.1%), the potent 
decongestant that soothes sore eyes 








ALBALON*® (naphazcline HC!) 0.1% Liquifilm* sterile ophthalmic solution 


PONTAINS: naphazoline FCI...0.195 Liquifilm (polyvinyl alcohol)...1.4% INDICATIONS: For use 2s a topical ocular vasoconstrictor. CONTRAINDICATIONS: Hypersen: 
sitivity to a component of this medication; narrow-angle glaucoma; infants anc children. WARNINGS: A severe hypertensive crisis may ensue in patients under MAC 
nhibitor medication from use of a sympathomimetic drug. CNS depression leading to coma and marked reduction in body temperature may occur in children, especjally 
infants. PRECAUTIONS: Use only with caution in the presence of hypertension, cardiac irregularities, hyperglycemia (diabetes). hyperthyroidisg: and when other medi- 
cations are being:used. ADVERSE REACTIONS: Pupillary dilation with increase in intraocular pressure, systemic effects due to absorption (hypertension, cardiac irreg: 
ularities, hyperglvcemia). Drowsiness may be experienced in some patients. Coma may occur in voung children. 
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For steroid-responsive inflammatory disorders of the anterior segment 


— CONVENIENCE... drop after drop - 
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Sterile Ophthalmic Solution 





e [he OCLMETER conveniently dispenses 


one drop at e time 
e No eyedropper is necessary 


e Remains stable at room temperature 





e May be carried in pocket or purse 
e pH compatibre with that of the eye 


Contraindicaticns: Acute superficial herpes 
simplex keraiitis 


Fungal diseases of oeular or auricular struc- 
tures. 


Vaccinia, vasicelle. and most other viral dis- 
eases of the cormea ard conjunctiva. 


Tuberculosis of the eye. 


Hypersensitivity >a component of this medica- 
tion. 


Perforation o! a ccum membrane. 


Warnings: Empio,meat of steroid medication 
in the treatmen: of Sromal herpes simplex 
requires great cautien: frequent slit-lamp 
microscopy is mandatery. 


Prolonged use may result in glaucoma, dam- 
age to the optic nerve, defects in visual acuity 
and fields of vision posterior subcapsular cata- 
ract formation, ommay aid in the establishment 
of secondary ocu.ar int*sctions from pathogens 
liberated from ocular tissues. 


In those diseases causing thinning of the 
cornea or sclera, »erforation nas been knownto 


verck &Co.. Inc 
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occur with the use of topical steroids. 


Acute purulent untreated infection of the eye or 
ear may be masked or activity enhancec by the 
presence of steroid medication. 


Usage in Pregnancy — Safety of intensive or 
protracted use of topical steroids during preg- 
nancy has not been substantiated. 


Precautions: Asfungalinfections of the cornea 
are particularly prone to develop coincidentally 
with long-term local steroid applications, fun- 
gus invasion must be considered in any persist- 
ent correal ulceration where a steroid has been 
used or is in use. 


Intraocular pressure should be checked fre- 
quently. 


Adverse Reactions: Glaucoma with optic 
nerve damage, visual acuity and field defects, 
posterior subcapsular cataract formatiom, sec- 
ondary ocular infection from pathogens includ- 
ing herpes simplex liberated from ocultar tis- 
sues, perforation of the globe. 


Rarely, filtering blebs have been reported when 


te  DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATE |MSD) 


1% Dexamethasone Phosphate Equivalent 


* IN THE 


P- - OCUMETER 


OPHTHALMIC DISPENSER ————- 
a highly effective medication 


topical steroids have been used followirg cata- 
ract surgery. 


Viral and fungal infections ofthe cornea may be 
exacerbated by the application of steroids. 


Rarely, stinging or burning may occur. 


How Supplied: Sterile ophthalmic solution in 
2.5-ml and 5-ml class bottles with cropper 
assembly and in 5-ml OCUMETER® oph- 
thalmic dispensers. containing per milliliter of 
buffered solution: dexamethasone sodium 
phosphate equivalent to 1 mg (0.1%) dexa- 
methasone phosphate; creatinine, sodium cit- 
rate, sodium borate, polysorbate 80, disodium 
edetate in the OCUMETER, sodium hydroxide 
to adjust pH in glassbottles, hydrochloric acidto 
adjust pH in plastic dispensers, water for injec- 
tion, and sodium bisulfite, phenylethanol, and 
benzalkonium chloride added as preservatives. 
For more detailed information, consu.t your 
MSD representative or see full prescribing 
information. Merck Sharp & Dohme, Division of 
Merck & Co., INC., West Point, Pa. 19486 
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One Wet Field" Coagulator... | 
- six choices for pinpoint coagulation 





Mentor made it happen. 


With our Wet Field Coagulator we 
developed a family of forceps—all effective 
in blood or saline, each meeting a different 
requirement in controlling tiny bleeders with 
practically no effect on surrounding tissue. 

The Wet Field Coagulator is not just a 
power supply and forceps, it is a versatile 
and growing system. Two recent additions 
are the Coaptation Forceps for sutureless 
closure of the conjunctival flap, and Irrigating 
Forceps combining coagulation with 
irrigation. 

One demonstration will show you just 
how precise and versatile the Wet Field 
Coagulator System is. Call us toll free: 
800-225-0460. Mentor Division of 
Codman, Randolph, Mass. 02368. 








Mentor 


& 1979 Codman & Shurtleff, Inc. 
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ANTERIOR AND POSTERIOR 
INTRAOCULAR MICROSURGERY COURSES 
FEATURING THE S.I.T.E. SYSTEM 


Sponsored by 
The Retina Service of 
The Wills Eye Hospital and Research Institute, 
Thomas Jefferson University Medical Center, Philadelphia, PA. 


Faculty Guest Faculty 
William H. Annesley, M.D. Robert Lewandowski, M.D. 
Jay L. Federman, M.D. Donelson R. Manley, M.D. 
P. Robb McDonald, M.D. M. Madison Slusher, M.D. 
Lov K. Sarin, M.D. Joseph Calhoun, M.D. 
Jerry A. Shields, M.D. Guy Chan, M.D. 

William S. Tasman, M.D. Malvin Dougherty, M.D. 


Brian Leonard, M.D. 
Leonard Joffe, M.D. 


WHEN: Weekend Courses remaining for 1979: OCT. 13, 14 

WHERE: THE WEEKEND COURSE WILL BE OFFERED IN PHILADELPHIA AT THE WILLS EYE HOSPITAL. 
REGISTRATION FEE: $350 (Checks payable to Retinal Course Account) 

ENROLLMENT: Participants-Registration Fee must be paid 30 days prior to the course. 


THE AGENDA: Instruction will emphasize: basic surgical techniques, indications, results, complications and 
management of complications. A segment of the course will emphasize the operation, functions and 
maintenance of the S.LT.E. and MINI S.LT.E. instruments in guillotine and rotary modes. 
Instructional methods include: audio visuals, didactic lectures, discussion periods and eight hours 
of practical surgery. 


REGISTRATION: For detailed information, call: 


Jay L. Federman, M.D., Course Director 
Retinal Services, Wills Eye Hospital 
1601 Spring Garden Street 
Philadelphia, PA 19106 


Or Call: (215)879-5162 


TEAM ORIENTATION IS AVAILABLE FREE OF CHARGE. A special in-service program will be provided 
" for one of your auxiliary operating room personnel so that he or she is also familiar with the 


various surgical procedures and the ease of care and maintenance of the modular design S.I.T.E, 
system. 








VERSATILE: A single instrument 
records both the EOG and the ERG. 

In ERG mode, switch -selectable 
recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
expands system capability to include 
visual evoked responses (VERs) and 
low-level ERGs (2g.. with eyelid rather 
than contact lens electrodes). Both 
ERG /EOG and averager are available 
in either single- ar dwal-cnannel 
versions. Also available is a complete 


selection of accessory instrumentation, 


including stimulators, electrodes, and 
monitor oscilloscope. 


LEFT 


OCCIP —/\ WW No 


RIGHT 


. VISUAL LECTROPHY-ZIOLOGY 
. TEST SYSTEM 





ACCURATE: ERG and VER responses 
are stored in digital memory to achieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls allow technical personnel to 
obtain high-quality records with 
minimal training. All responses are 
plotted at relatively slow paper speed 
to create compact records. Repeated 
activation of playback switch makes 
multiple copies of stored ERG or VER 
waveforms for teaching, reporting and 
multiple filing. 


VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 


OD STIM 


OCCIP RE 


t 
FLASH 


1. ERG from normabdark-adapted 
eye, Above: "Norma?" mode; Below: 
“OSC” mode, gain iacreased. in 
“OSC” mode the response is filtered 
to emphasize the oscillatory 
potential 


2. Visual evoked responses 
recorded from right and left occiputs 
(dual channel system). The patient 
has an optic chiasm lesion 


! 
FLASH 


averaged. 


3. ERG recorded from lower eyelid 
with averaging. "N"s at left of traces 
indicate the number of responses 





BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase of a 
complete ERG system, trained 
Life-Tech medical instrumentation 
specialists will provide on-site 
installation and operator instruction. 

All Life- Tech instruments are backed 
by a nationwide service center network 
supported by a comprehensive factory 
service department. 


For additional information, call or 
Write: 


Life-Tech 
Instruments, Inc. 


BOX 36221- HOUSTON.TEXAS 77036 - (713) 783-6490 


NORMAL 


RETINITIS PIGMENTOSA 





100 150 200 
MSEC 


4. Above: normal EOGwith 
light-peak /dark-trough ratio of 2.4. 
Below: abnormal EOG in retinitis 
pigmentosa with light-peak | dark- 
trough ratio of 1.0. (EOG mode, 0.5 
mm chartspeed). 
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ANNOUNCING 


INTERNATIONAL CONGRESS ON THE RETINA AND VITREOUS 


October 4, 5, 6, 1979 


sponsored by The Department of Ophthalmology, 
University of lowa College of Medicine 


lowa City, lowa 


€ To present current knowledge in anatomy, physiology and pathology of the retina and the vitreous 
€ As it applies to the diagnosis and therapy of choroidal, retinal and vitreal disease 


Alan C. Bird, Prof. (Ophth) 
Moorfields Eye Hosp. 
London, ENGLAND 


Thomas C. Burton, 

Prof. (Ophth) 

Univ. of lowa 

lowa City, lowa 

John E. Dowling, Prof. (Biology) 
Harvard Univ. 

Cambridge, Massachusetts 
Robert Y. Foos, Prof. (Pathol) 
Univ. of California 

Los Angeles, California 


J. Donald M. Gass, Prof. (Ophth) 
Bascom Palmer Eye Institute 
Miami, Florida 


VI. 


W. Richard Green, Prof. (Ophth) 
Johns Hopkins Hosp. 
Baltimore, Maryland 


Paul Henkind, Prof. (Ophth) 


Albert Einstein College of Med. 
New York, New York 


Manfred Spitznas, Prof. (Ophth) 
Universitats Eye Hosp. 

Essen, GERMANY 

Mark 0.M.Tso, Prof. (Ophth) 


Univ. of Ill. Med. Center 
Chicago, Illinois 


Louis A. Lobes, Asst. Prof. (Ophth) 
Univ. of Pittsburgh 

Pittsburgh, Pennsylvania 

Robert Machemer, Prof. (Ophth) 


Duke Univ. Med. Center 
Durham, North Carolina 


Robert C. Watzke, Prof. (Ophth) 
Univ. of lowa 
lowa City, lowa 


Thomas A. Weingeist, 
Asst. Prof. (Ophth) 
Univ. of lowa 

lowa City, lowa 


Richard W. Young, Prof. (Anatomy) 
Univ. of California 
Los Angeles, California 


Koichi Shimizu, Prof. (Ophth) 
Gunma Univ. School of Med. 
Maebashi, JAPAN 


Principles of Retinal and Macular Disease 
Young, Green, Gass, Spitznas, Shimizu, Tso, Bird 


. Anatomy and Disease of the Vitreo-Retinal Interface 


Machemer, Green, Foos 


. Principles of Retinal Vascular Disease 


Henkind, Shimizu, Weingeist 


. Function of the Reattached Retina 


Burton, Lobes, Watzke 

Outer Segment Renewal of Photoreceptors 
Richard W. Young, Ph.D. 

Functional Organization cf the Vertebrae Retina 
John E. Dowling, Ph.D. 


For more information write: Director of Conferences 
lowa Memorial Union 
The University of lowa 
lowa City, lowa 52242 


Calendar of Events 





1979 


August 


Montana Academy of Oto-Ophthalmology, Kalis- 
pell, Mont, Aug 3-4. 

Clinical Problems in Cornea and External 
Disease, Kamuela, Hawaii, Aug 4-11. 

Colby College Seminar, Waterville, Me, Aug 
5-9. 

Seminar, Park Ridge Hospital, Rochester, NY, 
Aug 10-11. 

Practical Perimetry, University of British Colum- 
bia, Vancouver, Aug 23-25. 


September 


International Orthoptic Congress, Berne, Swit- 
zerland, Sept 4-6. 

International Lens Implant Course, Sliuskil. The 
Netherlands, Sept 5-6. 

International Society of Geographic Ophthal- 
mology, Rio de Janeiro, Sept 10-14. 

Symposium on the Blood-Retinal Barriers, 
Coimbra, Portugal, Sept 10-20. 

Estelle Doheny Conference, ‘‘Disease and 
Surgery of the Retina and Vitreous,” Hilton 
Hotel, Los Angeles, Sept 12-14. 

Neuro-Ophthalmology Symposium, Ottawa, 
Canada, Sept 13-14. 

North and South Carolina Society for Ophthal- 
mology and Otolaryngology, Kiawah Island, 
Sept 13-15. 

Dedication of Research Laboratories, University 
of Chicago, Sept 14-15. 

Course on Optics, Refraction, and Contact 
Lenses, San Antonio, Tex, Sept 14-15. 

Vitrectomy Course, Tulane Medical Center, New 
Orleans, Sept 14-15. 

Illinois Society of Ophthalmology and Otolaryn- 
gology, Holiday Inn, Freeport, Ill, Sept 14-16. 

International Trauma Symposium, Vancouver, 
British Columbia, Sept 24-28. 

Management of Aphakia, Edward S. Harkness 
Eye Institute, New York, Sept 27-28. 


October 


International Retina Symposium. lowa City, Oct 
4-6. 

Optifair West, Disneyworld Hotel, Anaheim, 
Calif, Oct 5-7. 


November 


Head and Neck Radiologic Diagnosis, Lenox Hill 
Hospital, New York, Nov 2-4. 

American Academy of Ophthalmology, San 
Francisco, Nov 4-8. 

Society of Military Ophthalmologists, San Fran- 
cisco, Nov 6. 

Oculoplastic Surgical Dissection Course, New 
York, Nov 14-17. 

Basic and Clinical Review, Wayne State Univer- 
sity, Detroit, Nov 22-27. 


December 


World Convention on Microsurgery, Singapore, 
Dec 2-9. 
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Kansas City Society of Ophthalmology and 
Otolaryngology, Hilton Plaza Inn, Kansas City, 
Mo, Dec 6-7. 

Course in Refractive Keratoplasty, New York, 
Dec 19-23. 

Aphakia Symposium, Puerto Rico, Dec 26-Jan 
1. 


1980 


January 


Washington Stete Academy o! Ophthalmology, 
Seattle, Jan 31-Feb 2. 


February 


International Society for Metabolic Eye Disease, 
Cairo and Jerusalem, Feb 11-21. 

Cataract Surgery Symposium, Phoenix, Ariz, 
Feb 18-20. 


March 


International Glaucoma Congress, Orlando, Fla, 
March 9-10. 

American Society of Contemporary Ophthalmol- 
ogy, Orlando, Fla, March 11-15. 

Ocular Toxicology, University of Oregon, Port- 
land, March 13-14. 

Ocular Therapeutics, University of Oregon, Port- 
land, March 15. 


April 


International Symposium on Herpetic Eye 
Diseases, Freiburg, Germany, April 12-14. 
Ophthalmological Society of the United King- 
dom, London, April 16-18. 

European Ophthalmological Congress, Brigh- 
ton, England, April 21-25. 

Jules Stein Eye Institute Seminar, Los Angeles, 
April 24-25. 


May 


International Symposium on the Practical Man- 
agement of Retina and Vitreous Disorders, 
Perthshire, Scotland, May 4-8. e 


June 


Symposium on Plastic and Reconstructive 
Surgery, Manhattan Eye, Ear, and Throat 
Hospital, June 18-21. 

Diagnosis and Management of Retinal Vascular 
and Macular Disorders, Sun Valley, Idaho, 
June 25-July 1. 


October 


Royal Australian College of Ophthalmologists, 
Sydney, New South Wales, Oct 7-9. 

American Academy of Ophthalmology, New 
Orleans, Oct 14-17. 


Calendar of Events 
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7" Pediatric Ophthalmology | 
J Thursday, Friday and Saturday— 


Special Feature: 


Symposium on Extended Wear Contact Lenses: 
Adult and Pediatric 


All problems pertaining to fitting and evaluating ex- 


tended wear contact lenses will be covered in depth. 
Complications will also be discussed. 


In addition to the already released extended wear con- 
tact lenses, the ones still under investigation will be cov- 


ered. 





Topics 


Angle Anomalies in and Surgical Treatment of 
Congenital, Infantile and Juvenile Glaucoma 

Aphakic Vision in Children 

Augmentation Operations in Strabismus 

Bio-Differential Interference Microscopic 
Observations of the Anterior Segment 

Causes for Reoperations in Strabismus 

Contact Lenses for Children 

Contact Lenses to Aid Color Blind Children 

Cosmetic Soft Contact Lenses for Children 

Diagnosis and Treatment of Ptosis 

Differential Intraocular Pressure Measurements for 
Diagnosing Non- Commitant Strabismus 


X. Electrophysiological Testings in Hereditary 


Vitreoretinal Degenerations 

Essential Techniques in Ultrasound Cataract 
Surgery 

Eulogy for Pleoptics 

Evaluation and Surgical Treatment of Torsional 
Diplopia 

Extended Wearing of Contact Lenses: An 
Overview 

Genese Chromosomes and the Eye 


Gonioscopy of Infantile Glaucoma 

The Hydrocurve Extended Wear Lens in Aphakia 

Intraocular Lenses in Children 

Juvenile Xanthogranuloma 

Ketamine in Diagnosis and Management of 
Congenital Glaucoma 

Management of Congenital Eyelid Anomalies 

Management of Congenital Glaucoma 

Management of Third Nerve Palsy 

Masked Bilateral Superior Oblique Paresis 

Nystagmus Blockage Syndrome 

Nystagmus with Strabismus: Surgical 
Management 

Penetrating Keratoplasty in Children 

Present and Future of Silicone Contact Lenses 

Retinal Disease in a Pediatric Population in 
Peking 

Retinal Disease in Early Childhood 

Some Clinical Observations and Experiences 
of Glaucomas Seen in Young Patients 

Surgery for Retraction Syndromes 

Uses of Contact Lenses in Strabismus and 
Amblyopia 





Jedical Center of New York— 
Ophthalmology 


and Strabismus Update 
October 4, 5 and 6, 1979 


Faculty 


Anthony R. Caputo, M.D., Eye Institute of New Jersey, Newark, NJ; Mei Mei Chang, M.D., Hospital for Peasants, Workers 
and Soldiers, Beijing (Peking), China; Dean Clements, Soflens Division, Bausch & Lomb, Inc., Rochester, NY; Robert A. 
D'Amico. M.D.. St. Vincent's Hospital and Medical Center of New York, New York, NY; Oliver H. Dabezies, Jr., M.D., Tulane 
Jniversitu School of Medicine, New Orleans, LA: Howard M. Eggers, M.D., Columbia-Presbyterian Medical Center, New York, 
NY: Peter Y. Evans, M.D., Georgetown University, Washington, D.C.; Gerald L. Feldman, Ph.D., Soft Lerses, Inc., San 
Diego, C^; Max Forbes, M.D., Columbia-Presbyterian Medical Center, New York, NY; Joseph H. Goldstein, M.D., SUNY 
Downstate Mecical Center, Brooklyn, NY: Carmen Guberina, M.D., St. Vincent's Hospital and Medical Center of New York, 
New York NY: Judith E. Gurland, M.D., SUNY Downstate Medical Center, Brooklyn, NY, G. Peter Halberg, M.D., St. 
Vincent's Hospital and Medical Center of New York, New York, NY: Hikaru Hamano, M.D., Osaka University Medical School, 
Osaka, Japan; Robison D. Harley, M.D., Jefferson Medical College, Philadelphia, PA; Jack Hartstein, M.D., Missouri 
Baptist Hospital, St. Louis, MO; John S. Hermann, M.D., New York Eye and.Ear Infirmary, New York, NY: John N. 
Hetherington, M.D., University of California, San Francisco, CA; David A. Hiles, M.D., Children's Hospital of Pittsburgh, 
Pittsburgh, PA: Tatsuo Hirose, M.D., Harvard Medical School, Boston, MA; Paul R. Honan, M.D., University of Indiana, 
Lebanon IN: Richard Keates, M.D., Ohio State University, Columbus, OH; Philip Knapp, M.D., Columbia University, New * 
York. NY Harold P. Koller, M.D., Thomas Jefferson University, Philadelphia, PA; Steven G. Kramer, M.D., Ph.D., 
Universit» of California, San Francisco, CA; Ruth Stoddard Long, M.D., St. Vincent's Hospital and Medical Center of New 
York. New York, NY. Maurice H. Luntz, M.D., Mount Sinai School of Medicine, New York, NY; Donelson R. Manley, M.D., 
Wills Eye Hospital, Philadelphia, PA; Irene H. Maumenee, M.D., Johns Hopkins University, Baltimore, MD; H. J. Merte, 
M.D.. Technical University of Munich, Munich, West Germany; Leroy G. Meschel, M.D., Pacific Medical Center, San 
Francisce. CA: Kenneth I. Michaile, M.D., Wills Eye Hospital, Philadelphia, PA: James E. Miller, M.D., Washington 
University, St. Louis, MO; John F. Morgan, M.D., Hotel Dieu Hospital, Kingston, Ontario, Canada; Richard A. Saunders, 
M.D., University of South Carolina Medical Center, Charleston, SC; Abraham Schlossman, M.D., Manhattan Eye, Ear and 
Throat Hospital, New York, NY; Byron Smith, M.D., New York Medical College, New York, NY; Jose Temprano, M.D., 
Barraquer Institute of Barcelona, Barcelona, Spain; Suzanne Véronneau-Troutman, M.D., The New York Hospital, New York, 
NY. Ernst Van Beuningen, M.D., Frankfurt, West Germany. 


- 


Eastern Regional Meeting of the 
Contact Lens Association of Ophthalmologists 


This CME offering meets the criteria for 21 hours in Category I for the 
Physician's Recognition Award of the American Medical Association. 


Robert A. D'Amico, M.D. G. Peter Halberg, M.D. 
Director, Department of Ophthalmology Meeting Coorcinator 


Reaistration Form 

















Name Registration Fee 
Includes Symposium on 
Address ki 
Contact Lenses, Luncheons 
City State Zip and a Social Function 


O Registration Fee— $220.00 
O Early Resident Registration— $50.00 (If received by August 31, 1979) 


© Resicent Registration— $100.00 (If received after August 31, 1979) 
Resicent Registrants must be identified in writing by the Chairman of the Departmen: 


Chairmen's Name (Print or Type) 








Signature 


Make check payable to: St. Vincent's Hospital, Department of Ophthalmology, 
and forward to: 153 West 11th Street 
New York, New York 10011 
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Try and compare this new 
disposable blade designed 
specifically for the ophthalmic 
surgeon. 

Manufactured of stainless 
steel with precision-. 
honed edges — 
sharpest 





The Blade! 


inthe industry —this micro- 
surgery blade is available in 
15°, 22.5", 30? and 45? angles. 
(Color- coded identification.) 

Ribbed plastic handle 
provides ease in blade orien- 
tation, regardless of direction 
of incision. 

Packaged sterile and 
particle-free in easy-access 
flat tray. 

Full supply available for 
immediate delivery. 

A precision instrument 
manufactured by Diverse 
Technologies Incorporated. 
Distributed by Physicians 
Dispensing Corporation. 
Affiliates of IOLAB Corporation. 








Three boxes or less: 
$50.00 per box. Four or more 
boxes: $47.50 per box. Dis- 
count will apply to any com- 
bination of angles but must 
be in unbroken dispenser 
boxes of ten. FOB San Dimas, 
California. 

For more information 
please call Toll Free 
800 854 1761 
Toll Free in California: 

800 472 7770/800 472 7813 
Telephone: 714 594 2625 
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e DIVERSE 
TECHNOLOGIES 
INCORPORATED 


News and Comment 


Presidents  Meeting.—The annual 
President's Meeting of the Washing- 
ton State Academy of Ophthalmology 
will be held in Seattle, Jan 31-Feb 2, 
1980. The topic will be neuro-ophthal- 
mology. For fur-her information, con- 
tact Dr H. Greer Nielsen, 14253-R 
Ambaum Hivd SW, Seattle, WA 
98166. 


Society fer Clinical Trials.—The Soci- 
ety for Clinica Trials has recently 
been organized to promote the devel- 
opment and exchange of information 
on clinical trial methodology and on 
research using similar methods. The 
society plans te achieve these goals 
through meetings and publications 
and by attracting members from vari- 
ous disciplines. Membership is open to 
anyone interested. For further infor- 
mation and to apply for membership, 
please write to Dr C. R. Klimt, secre- 
tary, Society fer Clinical Trials Inc, 
600 Wyndhurst Ave, Baltimore, MD 
21210. 


Course in Radiolagic Diagnosis.—A 
course in Head and Neck Radiologic 
Diagnosis will be held Nov 2-4 at the 
Lenox Hill Hospital in New York. For 
further informa-ion, please contact Dr 
Guy D. Potter, direetor, Department 
of Radiclogy. Lenox Hill Hospital, 100 
E 77th St, New York, NY 10021. 


Optifair West—Optifair West will 
meet in Amaheim, Calif, at the 
Disneyworld Hetel, Oct 5-7. For fur- 
ther informaton, contact David 
Cheifitz. corvertion coordinator, c/o 
Optifair West, 300 Summer St, Stam- 
ford, CT 06901. 


Arch Opnhthalmol—Vol 97, Aug 1979 


Jules Stein Eye Institute Seminar.— 
The llth Jules Stein Eye Institute 
Seminar will be held April 24-25, 1980. 
The Jules Stein Lecturer will be Prof 
Dr H. C. Gerd Meyer-Schwickerath. 


Neuro-ophthalmology Symposium.— 
The Sally Letson Symposium on Neu- 
ro-ophthalmology will be hele at the 
National Defenee Medical Certre Au- 
ditorium, Smyth Road, Ottawa, Can- 
ada, Sept 13-14. The symposium will 
be chaired by Dr J. Lawton Smith of 
Miami. For further information con- 
tact Dr A. G. Watson, 267 O'Connor 
St, Suite 406, Ottawa, Canaca, K2P 
1V3. 


Symposium on Metabolic Eye Dis- 
ease.—The Fourth Symposium of the 
International Society on Metabolic 
Eye Disease will be held in Cairo, Feb 
11-13, 1980. A second session will be 
held in Jerusalem, Feb 18-21. For 
further information, contact Dr Hes- 
kel M. Haddad, 1200 Fifth Ave, New 
York, NY 10029. 


Dedication of Laboratories.— New eye 
research laboratories of the Depart- 
ment of Ophthalmology of the Pritz- 
ker School of Medicine of the Univer- 
sity of Chicago will be dedicated Sept 
14-15. A scientifie program will be 
held at the Drake Hotel. For further 
information, contact Karin Cassel, 
Box 437, 950 E 59th St, Chiesgo, IL 
60637. 


Volunteer Ophthalmologists Needed 
in Bangladesh.—MEDICO, a service of 
CARE, requires volunteer ophthal- 


mologists to serve limited tours of 
duty in conjunctien with teaching and 
service programs in Bangladesh. Vol- 
unteers pay their own travel and 
maintenance expenses, which may be 
tax deductible; the CARE mission 
provides an inexpensive guest house. 
Spouses are welceme. 

Interested candidates may obtain 
information on these voluntary tours 
by contacting MEDICO, 2007 Eye St 
NW, Washington, DC 20006, or call, 
(202) 223-2277. 


Surgery Course.—A course on Orbi- 
tal, Lacrimal, and Oculoplastie Sur- 
gery will be held st St Clare's Hospital 
and Health Center in New York. The 
course will extend from September 
1979 to June 1980. For further infor- 
mation, contact Dr Norman Appel, St 
Clare's Hospital and Health Center, 
Department of Ophthalmology, 415 W 
51st St, New York, NY 10019. 


Election of Dr Gerd Meyer-Schwick- 
erath.—Prof Dr Gerd Meyer-Schwick- 
erath of Essen, Germany, has been 
elected a member of the Order Pour le 
Merite. This'order was founded by 
Frederick the Great for military 
purposes, but King Frederick William 
IV of Prussia added, in 1842, a class 
for the sciences and humanities. The 
order consists of 30 German and 30 
foreign scientists and artists. Among 
the physicians previously elected to 
this order were the physiologist 
Johannes Müller, the scientist Alexan- 
der von Humboldt, and the surgeon 


Johann-Friedrich Dieffenbach. Prof . 


Meyer-Schwickerath is the first oph- 
thalmologist to whom thi$ honor and 
distinction has been extended. 
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The Fison has a ha 
Amnd that^s a swi 


An on-the-wall idea for your indirect oph- 
thalmoscope: the Indirect Hanger Unit from 
Keeler. Not only will it provide you with a 
convenient spot to place your indirect when 
you're not using it, it saves you time and effort 
when you are. Easily mounted on any wall, the 
Unit functions as an on/off switch, automatically 
powering the indirect when you lift it from the 
Hanger. A rheostat enables you to adjust the il- 
lumination to your requirements. 


Though it was engineered for use with any 
indirect, the perfect complement to the 
Keeler Hanger Unit is the Keeler indirect: 
The Fison Indirect Ophthalmoscope (pic- 
tured). A complete examination system, the 
Fison features a broad range of standard acces- 
sories, including a hinged, bi-mirror teaching at- 
tachment to provide a view for two independent 
observers. The Fison filter wheel is detachable; 

the Venturi-section cooling cowl makes this indi- i 
rect one of the coolest and most comfortable avail- 1 
able. And the stereoscopic view, coupled with the 
range of availahle lenses, affords the doctor a 
clear, brilliant 3D fundus image. 


To save time and effort during your examinations, 
put our Fison and its Hanger Unit together, then 
hang it all. Call or write for details and 
specifications. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta + Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall, PA 


(Keeler 


..With the future in sight 
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. Correspondance 


Posterior Subcapsular Cataracts 


To the Editor.—"he article on "Poste- 
rior Subcapsular Cataracts: Histo- 
pathologic Stucy of Steroid-Asso- 
ciated Cataracts” by Greiner and 
Chylack (ARCHITES 97:135-144, 1979) 
raises an interesting question. The 
authors assume “hat all of the posteri- 
or subcapsular cataracts occurring in 
their patients wao were not receiving 
steroids were “senile” posterior sub- 
capsular cataracts. But the ages of 
these “senile” patients were 42, 47, 53, 
55, and 63 years. 

It seems te me that the term "se- 
nile" is being used to describe cata- 
racts not otherw se accounted for. We 
all do this. On the other hand, posteri- 
or subcapsular cataracts are often 
associated with other metabolic dis- 
turbances. | assume that such meta- 
bolic preblems were looked for in 
these other five patients and not 
found. Statistically, however, one or 
more of these patients should be 
found on careful investigation to be 
an alcoholic. This history is not 
always easily obtained, especially if 
not specifically requested. 

Looking for differences between 
steroid-induced and other posterior 
subcapsular cataracts, some of which 
may also be metabolic in origin, is an 
obviously difficult task, as illustrated 
by this article. 

ROBERT C. Drews, MD 
Clayton, Mo 


1. Drews: RC: Bthanol cataract, in X XJ Concil- 
ium Ophtialmologicum Mexico, 1970, Acta. 
Amsterdam, Excerpt. Medica, 1971, pp 753-758. 

2. Sabiston DW: Cataraets, Dupuytren's con- 
tracture and alcohol addiction. Am J Ophthalmol 
16:1005-1007, 1973. 


Pseudopapilledema 


To the Editoi.—"he January issue of 
the ARCHIVES: (97:65-75, 1979) contains 
two articles coneerning pseudopapil- 
ledema. Both articles refer to a case of 
optic nerve drusen with associated 
visual loss reported by Kamin et al in 
the ARCHIVES (#9:359-362, 1973). Dr 
Rosenberg and h:s colleagues question 
the visible hyalire bodies as the cause 
for vision loss in the case of Kamin et 
al. 
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The patient described in 1973 has 
been followed up to his present age of 
20 years. His vision has declined 
steadily to a current level of counting 
fingers in either eye in association 
with increasing prominence of the 
hyaline bodies and increasing general- 
ized optic atrophy. Nothing in the 
course of the patient's condition nor in 
extensive investigations supports a 
diagnosis of multiple sclerosis or any 
process other than that of the hyaline 
bodies to account for the vision loss. 

The reiteration of caution in too 
readily attributing vision loss to dru- 
sen of the optic nerve head, as empha- 
sized by Dr Rosenberg and his asso- 
ciates, is well taken. However, there 
are patients whose drusen alone 
appear to generate progressive vision 
loss. To deny this possibility is to 
ignore the experiences of practicing 
ophthalmologists, and to subject at 
least a few patients to continued, 
unrewarding, and unpleasant 
searches for additional disease that 
isn’t there. 

ROBERT S. HEPLER, MD 
Los Angeles 


In Reply.-We agree with Dr Hepler 
that on extremely rare occasions 
"there are patients whose drusen 
alone appear to generate progressive 
vision loss.” There are also patients 
who lose vision from acquired optic 
nerve diseases who happen to have 
drusen in the nerve head. That the 
patient described by Kamin et al now 
has a counting fngers level of vision 
and that the hyaline bodies are more 
prominent does not categorically infer 
cause and effect. With both demyelin- 
ative optic neuritis and Leber’s hered- 
itary optic atrophy, vision may im- 
prove, fluctuate, or worsen. 
Fortunately, with the advent of 
modern neuroradiologic techniques, 
including polytomography of bones 
and computerized axial tomography 
of bones and soft tissues, the clinical 
dilemma of whether nerve head dru- 
sen are the cause of central visual loss 
may usually be resolved. Given the 
nearly inviolate rule that optic nerve 
drusen do not eause loss of acuity 
(without macular hemorrhage), we 
would not hesitate to subject those 


"few patients" to radiologic proce- 
dures that may potentially save vision 
or life. It is only through a diligent 
search for potentially treatable mass 
lesions that we may distinguish acuity 
loss directly related to disc drusen. I 
am sure Dr Hepler would agree, and 
we are delighted to again have the 
opportunity to restate this admoni- 


tion. MICHAEL ROSENBERG, MD 
Chicago 
PETER SAVINO, MD 
Philadelphia 
JOEL GLASER, MD 
Miami . 


Monofixational Intermittent 
Exotropia 


To the Editor.—We read with interest 
the report on "Mono£ixational Inter- 
mittent Exotropia" in the January 
ARCHIVES (97:93-95, 1979) by Baker 
and Davies and can confirm their 
observations. We, too, have cared for a 
number of patients with intermittent 
exotropia who had, in faet, an ultra- 
small-angle monofixational exotropia 
when their eyes were “straight,” and 
who maintained the same level of 
sensory binocular cooperation after 
surgical correction of the exotropia. 

We question, however, the preva- 
lence of monofixation syndrome that 
Baker and Davies found in one third 
of their patients. They noted this 
frequency to be higher than expected 
according to Parks.’ 

Diagnosing monofixation syndrome 
in children solely on the basis of 
Titmus stereo test stereoacuity is 
difficult, since performance on this 
test is age ‘related and variable.’ 
Using this test, a stereoacuity of 60 s 
of arc is found in only 50% of normal 
children at the age 4!» years, and not 
until 7 years old may one expect all 
normal children to obtain 60 s of arc. 
Therefore, the Titmus stereo test 
cannot be used all by itself, as these 
authors have used it, to define the 
presence of monofixation syndrome 
below the age of 7 years. 

It would be of interest to know, if 
the authors' data on stereoacuity were 
corrected for this age factor, whether 
the prevalence of monofixation syn- 


Correspondence 1543 


LS 


&^ 
> 


2a 


(^ FAR. n 


p ^" V Ik d atit 


E ou ea n ^ 


TU FONE i 


/ UN M 
Way Oran em 


do vs is a de 


Pe ee T T, 
> XN i 
. 





A pee ar 
. 


drome would be as high as it appears 
to be in their group of patients. Their 
supporting source? for a high inci- 
dence of monofixation syndrome in 
exotropia similarly defined the mono- 
fixation syndrome solely by the 
Titmus stereo test without correction 
for patient age. 
PauL E. Romano, MD 
JUDITH A. RoMaNo, CO 
JAMES E. PUKLIN, MD 
Chicago 


1. Parks MM: The monofixation syndrome. 
Trans Am Ophthalmol Soc 67:609-657, 1969. 

2. Romano PE, Romano JA, Puklin JE: Ster- 
eoacuity development in children with normal 
binocular single vision. Am J Ophthalmol 79:966- 
971, 1975. 

3. Boyd TAS, Budd GE: Monofixation exotro- 
pia and asthenopia, in Moore S (ed); Orthoptics: 
Past, Present, Future. New York, Stratton Inter- 
continental Medical Book Corp, 1976, pp 173- 
171. 


In Reply.-l appreciated reading the 
comments of Dr Paul E. Romano et al 
regarding our article. Some of their 
thoughts were similarly raised by us 
during the course of our study. 

Monofixation occurring in one third 
of patients with intermittent exotro- 
pia seemed at first a surprisingly high 
incidence to us also. We subsequently 
reviewed retrospectively all patients 
with intermittent exotropia operated 
on during the three years of the study 
from our private practice. Those with 
anisometropia and amblyopia greater 
than one Snellen chart line were elim- 
inated. Twenty-seven individuals 
were too young at the conclusion of 
the study to give accurate reproduc- 
ible stereopsis test results and were 
also dropped. This left 99 patients 
operated on during the three years of 
the study with reproducible stereopsis 
test results obtainable at the end of 
the study period. These patients were 
not included in the published study 
groups since their preoperative stere- 
opsis testing was unreliable. Of this 
larger group, 28, or 28%, had monofix- 
ation stereopsis test results. 

The approximately 30% incidence of 
monofixation in this larger group of 
patients with intermittent exotropia 
we believe helps support the similar 
findings seen in the smaller study 
gtoup reported. 

The age at which stereopsis devel- 
ops and is testable has been of interest 
to many investigators, including Dr 
Romano.'* Test results vary depen- 
dent on several factors, not the least 
of which is the socioeconomic, cultural, 
and educational environment of the 
population tested. In my private prac- 
tice, a large percentage of the children 
are from h8mes providing good educa- 
tional stimuli and many have had 


. 
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preschool experience at the ages of 3 
or 4 years. In this nonclinical popula- 
tion, there are several children with 
reproducible Titmus stereopsis of 40 
to 50 s of are measured before the age 
of 4 years. By 5 years, 80% measure 
better than 60 s and this number 
increases to 95% at 6 years. At the 
conclusion of our study, no children 
were under the age of 5 years and 
most were 6 years of age or older. 
Therefore, with 90% to 95% of this 
group expected to have good stereop- 
sis in the absence of amblyopia, 
anisometropia, and other conditions, 
adjustment was made for their stereo 
testing. 

I thank Dr Romano and his asso- 
ciates for their comments and hope 
that the above explanations will be of 
interest. 

JOHN D. BAKER, MD 
Detroit 


1. Scott WE, Marsh J: Stereoacuity in normal 
individuals, Ann Ophthalmol 6:99-101, 1974. 

2. Jani SN: The age factor in stereopsis screen- 
ing. Am J Optom 43:653-657, 1966. 

3. Amigo G: Pre-school vision study. Br J 
Ophthalmol 57:125-132, 1973. 

4. Tatsumi S, Tahira K: Study on the stereo- 
test (Titmus). Folia Ophthalmol Jpn 23:620, 
1972. 


Takata Interferometric Device 


To the Editor.-Not long ago, my 
colleagues and I published a brief arti- 
cle in the ARCHIVES describing the use 
of the Takata Interferometric Acuity 
Meter in early detection of possible 
demyelinating disease. The article 
described the use of a Takata Inter- 
ferometric Device for this purpose 
(ARCHIVES 97:76-78, 1979). 

There is no question about the valid- 
ity of our findings; rather, we have 
discovered that the particular Takata 
instrument available te us was im- 
properly wired and literally put out a 
far more intense beam than the 
instrument is rated to provide. Since 
then, that instrument has failed and 
in making repairs we have discovered 
the fault. At issue was the fact that it 
had been wired for a voltage system 
different than that in use in the 
United States. As this was the first 
unit delivered to this country, this is a 
reasonable error. At any rate, the 
issue is that our success in revealing 
the early changes in possible demyeli- 
nating diseases and/or optic neuritis 
and others in part revolved about the 
use of a very intense stimuli. The 
instrument at that time emitted up to 
about 100,000 trolands of red light. 
Standard models are rated to provide 
much less light. It is my guess that if 
someone specifically purchased this 


instrument for this particular purpose 
our findings could not be replicated, 
because clearly the instrument ob- 
tained would not be identical. Howev- 
er, some effects would be recorded. 
Those effects clearly would be lesser 
than those we described. One of us, 
Emilio C. Campos, MD, writes that his 
instrument (same model) does provide 
somewhat comparable data. We are 
modifying our available instrument to 
provide enhanced light. I have also 
suggested to Mr Takata that he make 
an enhanced light source a purchase 
option of his instrument. 

JAY M. ENocH, PHD 

Gainesville, Fla 


Ocular Injuries From Exploding 
Beverage Bottles 


To the Editor.—I published, with some 
associates, an article in Harefuah 
(95:69, 1978) describing 24 patients 
who were hospitalized during the 
years 1975 through 1977 because of 
ocular injuries from exploding bever- 
age bottles as described by Mondino et 
al in the November issue of the 
ARCHIVES (96:2040-2041, 1978). 

The cork of the bottle produced 80% 
of the injuries and glass fragments 
caused the other 20%. Nearly 25% of 
the injured eyes became blind and 
another 13% lost a considerable 
amount of vision. We found that the 
main cause of the explosion is the high 
pressure within the bottle (we mea- 
sured in a 1-L bottle a pressure of 
8 atm). This pressure increases when 
the bottles are in hot outside tempera- 
tures and with agitation and transpor- 
tation of the bottles. Because of our 
findings, the factories in Israel 
changed the bottle cap to a soft ring. 

HANNA Savir, MD 
Petah Tiqvah, Israel 


Ocular Hypertensive Response 
to Therapy 


To the Editor.-l have recently ob- 
served an ocular hypertensive re- 
sponse to topically administered dexa- 
methasone that was greater in magni- 
tude and more abrupt in onset than 
any previously reported in the litera- 
ture. I thought I might share this with 
the readership of the ARCEIVES. 

A highly myopic 45-year-old man 
was first seen in December 1974 with 
a retinal detachment in his right eye. 
This detachment was successfully 
repaired, with restoration of normal 
vision. Several months after the 
surgery, the patient was seen again, 
this time for a change of glasses. 
Results of his entire examination at 
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that time were normal with the excep- : 


tion of his considerable myopia and 
evidence of the successful scleral 
buckling precedure. Although his in- 
traocular pressure was 20 mm Hg in 
both eyes, the heads of both optic 
nerves appeared semewhat saucerlike 
and raised the suspicion of possible 
glaucomateus excavation. In an at- 
tempt to at least define his genotype 
for the “glaucoma gene,” a steroid 
provocative test was begun for the 
left eye, the patient being instructed 
to put | drop of 01% dexamethasone 
in his left eye three times daily and 
return in two weeks for repeated 
tonometry. 

On the Mth day of steroid therapy, 
the patient returned as instructed, 
volunteering a history of seeing halos 
with the left eye since the fifth day of 
the trial. His intraocular pressure was 
70 mm Hgin the left eye, and was still 
20 mm Hg in the right. Arcuate scoto- 
mas had developed in both the 
superior and inferior parts of the left 
eye that reselved over the ensuing few 
hours on glycerin and acetazolamide 
(Diamox) therapy. His pressure re- 
turned to the normal pretreatment 
level of 20 mm Hg within two weeks 
and has remained at that level in both 
eyes for the past four years without 
further change in either head of the 
optic nerves or development of an 
arcuate field defect. 

Admittedly, this is a most unusual 
occurrence and represents perhaps the 
extreme cf possible steroid respon- 
siveness to topical corticosteroids; it is 
also pessible tha. it represents an 
idiosyncratic response to steroids not 
previously deseribed. 

Barron L. Hopes, MD 
Chicago 


Removal of Scieral Buckles 


To the Ecitor—I read with interest 
"The Removal of Scleral Buckles” by 
George F. Hilton and Robert H. 
Wallyn, which appeared in the No- 
vember 1978 issue of the ARCHIVES 
(96:206 1-2063, 197€). I came to similar 
conclusions regarding encircling buck- 
les as early as 1964 (abstracted, Invest 
Ophthalmol 3:676, 1964). A prospective 
study cn 32 eyes eperated on with an 
encircling silicone rod was published 
in the Transactions of the American 
Ophthalmological Society (68:596, 
1970). The eneirciing rod was inter- 
rupted an average of nine months 
after the operation, and the eyes were 
followed up fer an average of 29.4 
months. In only ene eye, the retinal 
detachment reeurred due to preexist- 
ing vitreous bands and was cured by 
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reestablishing the cerclage. Experi- 
mental studies on dog eyes shəwed the 
anatomical reasons why a cerclage can 
be safely interrupted in most eyes 
after a successful reattachment. I 
have followed this practice since 
1963. 

ANGELOS DELLAPORTA, MD 

Worcester, Mass 


In Reply.—-We were pleased to learn 
that Dr Dellaporta has arrived at a 
similar conclusion and are pleased to 
add his two references to our bibliog- 
raphy. 

He does not state why he has 
followed the practice of interrupting 
the encircling silicone rod since 1963. 
We assume that this was dore in an 
attempt to minimize the proolem of 
postoperative intrusion. We believe 
that it is true that intrusion is more 
likely if the encircling element is very 
narrow. This was particularly true 
with the encircling polyethylene tube 
and we anticipate that it coulc also be 
a problem with a rod. For this reason, 
we propose the use of a wide, 4-mm, 
encircling silicone band. We have used 
such material for about nine vears and 
there have been no problems of intru- 
sion. Therefore, we feel that the 
routine interruption of the band at a 
later date is not indicated, but buckles 
should only be removed for such 
specific indications as infection, re- 
current subconjunctival hemorrhages, 
or macular distortion. 

Again, we appreciate Dr Dellapor- 
ta’s interest in our article and his 
helpful comments. 

; GEORGE F. HiLTON, MD 
ROBERT H. WAELYN, MD 
Oakland, Calif 


Fusarium Oxysporum 
Endophthalmitis 


To the Editor.—The article bv Rowsey 
et al entitled “Fusarium Oxysporum 
Endophthalmitis” in the January 
ARCHIVES (97:103-105, 1979) raises 
some interesting points that deserve 
comment. 

A diagnosis of fungal infection was 
made initially when macroconidia, 
typical of Fusarium sp, were identi- 
fied on a smear of material obtained 
at vitrectomy. This is a somewhat 
unusual circumstance, as we are not 
aware of Fusarium sporulation in 
mammalian tissue. It raises the possi- 
bility that these spores may have been 
part of the original inoculum. We 
would, therefore, be very interested to 
learn if hyphal material were seen on 
smear, because this would indicate 
with certainty that fungal prolifer- 


ation had occurred within the eye. In 
the absence of hypha! material, the 
fascinating possibility needs to be 
considered that the spores inoculated 
at the time of injury failed to germi- 
nate within the eye, although they 
remained viable. Germination oc- 
curred only when they were recovered 
at the time of vitrectomy and placed 


in suitable culture media. In experi- . 


mental studies, we have found that 
injection of Fusarium spores into the 
eye is usually fellowed by a rapidly 
progressive fungal endophthalmitis.' 
In some instances inflammation, 
though severe, is short-lived and the 
eye returns to an apparently normal 
state. We have recovered viable fun- 
gal material from such eyes two weeks 
after all signs of inflammation have 
subsided and have recognized fungal 
spores on histologic section (O’Day, 
unpublished observations, January 
1977). We wender whether a similar 
explanation may apply to the patient 
discussed in this interesting’ report. 
The "funga. mass" seen in the 
vitreous and on the posterior surface 
of the lens may, in reality, have been 
an inflammatory reaction to nonger- 
minating but viable spores. 

DENIS M. O’Day, MD 

W. STEVEN HEAD 

PATRICIA AKRABAWI, MS 

JUDITH IVES 

Nashville, Tenn 


1. O’Day DM, Akrabawi PL, Richmond LD, et 
al: An animal model cf Fusarium solani endoph- 
thalmitis. Br J Ophthalmol, to be published. 


In Reply._We appreciate the excel- 
lent comments of Dr O'Day and asso- 
ciates concerning our patient with 
F oxysporum endophthalmitis. We did 
not, in fact, observe hyphal material 
in the original vitrectomy specimen 
by phase contrast microscopy. The 
progressive deterioration of vision 
and inflammation suggested fungal 
growth prior tc vitrectomy. During 
the original vitrectomy, several mass 
lesions were removed from the 
vitreous but the actual mass on the 
posterior aspect of the lens capsule 
was not disturbed; we believed that 
the risk to the lens was unjustified. 
Several of these mass lesions could 
certainly have been an inflammatory 
reaction to viable spores. The clinician 
should be aware that fungi do not 
normally sporulate in tissue. We hope 
that editors will more rapidly publish 
Dr O’Day’s further fungal experimen- 
tal and clinieal data, for it will assist 


all clinicians in treating these difficult . 


cases. 
J. James Rowsgv, MD 
Oklahoma City 
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OCULAR DRUG THERAPY 
UPDATE 1979 


Presented by the University of California, Irvine 
Department of Ophthalmology 


November 2 and 3, 1979 
The Sheraton-Newport Hotel, Newport Beach, California 


A current review of drug therapy in the management of 
ocular problems, Ocular Drug Therapy—Update 1979 is 
approved for 9 hours of C.M.E. credit in Category I of the 
AMA Physician’s Recognition Award. 

The guest faculty is composed of an outstanding group of 
international ophthalmology leaders representing the United 
States, Germany, England, China and Japan. Moderator for 
the session is Dr. Irving H. Leopold, Chairman, Department 
of Ophthalmology, University of California, Irvine. 

Registration fee is $50.00. The number of registrants is 
limited to 350. For information or registration, write to 
OCULAR DRUG THERAPY—UPDATE 1979, University 
of California, Irvine, Department of Ophthalmology, 19722 
Jamboree Blvd., Irvine, California 92715. 
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This program is supported in part by a grant from € 1979 Allergan Pharmaceuticals, fhe. 
Allergan Phermaceuticals, Inc., Irvine, California 92713 
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control of IOP 


.. Without interruption 





The 0.03% solution 


PHOSPHOLINE IODIDE at its lowest effective concentra- 
tion — 0.0396 — may offer uninterrupted 24-hour control of 
IOP in: 
D chronic simple glaucoma 
D glaucoma secondary to cataract surgery ("aphakic 
glaucoma’) 
o glaucoma following iridectomy 
One or at most two daily instillations of 
PHOSPHOLINE IODIDE 0.03% effectively minimize 
intraocular pressure peaks —whether they occur 
during the day or during the critical early morning 
hours; and this 0.03% strength probably has no greater 
potential for side effects than pilocarpine. 
Moreover, when higher potencies are necessary, starting 
with this lowest 0.03% concentration permits smooth transition 
to strengths of 0.06%, 0.125%, or 0.25%. 


Phospholine Iodide 


(echothiophate iodide 
for ophthalmic solution) 
round-the-clock protection from pressure peaks | 













See next page for prescribing information 


i 


1s 


- n i 


` 


eS Puy v 


I UNE TSS SSS 
l ` 


1550 


v= 


taje FPR CURDPSSESY ECT 
T 





Phospholine 
(echothiophate iodide) 


in the management of 
o chronic simple glaucoma 
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2 glaucoma secondary to cataract surgery 


(“aphakic glaucoma”) 
o glaucoma following iridectomy 





BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor 
for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma. Sub- 
acute or chronic angle-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: ! Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to the possibil- 
ity of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenid gravis, because of possiblé adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of thedrug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating. 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed 
to cgrbamate or organophosphate type insecticides and pesti- 
cides (professional gardeners, farmers, workers in plants manu- 
facturing or formulating such products, etc.) should be warned 
of the additive systemic effects possible from absorption of the 
pesticide through the respiratory tract or skin. During periods of 
exposure to such pesticides, the wearing of respiratory masks, 
and frequent washing and clothing changes may be advisable. 





€. Anticholinesterase drugs should be used with extreme cau- 
tion, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
opnthalmic surgery only as, a considered risk because of the 
possible occurrence of hyphema. 

€. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detachment. 

Adverse Reactions: 1. Although the relationship. if any, of retinal 
detachment to the administration of PHOSPHOLINE IODICE 
has not been established, retinal detacnment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in 
adult patients without a previous history of this disorder 

2. Stinging, burning, lacrimation. lid muscle twitching, con- 
junctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued. may 
eniarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5, Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals. 

5. Lens opacities occurring in patierts under treatment for 
gleucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany clin- 
ical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing 
a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally; 
PROTOPAM" CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary 
Hew Supplied: Four potencies are available. 1.5 mg package for 
dispensing 0.03% solution; 3.0 mg package for 0.06% solution: 
6.25 mg package for 0.125% solution; 12.5 mg package for 
0.25% solution. Also contains potassium acetate (sodium 
hydroxide or acetic acid may have been incorporated to adjust 
pH during manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid and exsiccated sodium phosphate. 
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Lens Ageing and Development of Senile Cata- 
racts, vols 12 and 13, edited by O. Hockwin, 
Interdisciplinary Tcpics in Gerontology series, 
294 pp, $84.25. Basel, Switzerland, S Karger, 
1978. 


Volumes 12 and 18 of the series 
Interdisciplinary Tepics in Gerontolo- 
gy contain papers presented at Bonn 
in July 1977 that deal primarily with 
the effeet of aging on the eye. Volume 
12 includes 30 papers presented at a 
workshop on aging of the lens, while 
volume 13 centains 27 selected papers 
presented at the 19th meeting of the 
Association for Eye Research that 
preceded the workshop. A reading of 
these volumes suggests that they will 
be of interest to only a small group of 
researchers. In some cases, the work 
reported is ef a preliminary nature. A 
few reports are trivial and would not 
survive peer review. Some of the more 
interesting papers have appeared in 
slightly altered form elsewhere. A 


_ better selection of papers would have 


resulted in a single volume of more 
uniform quality and greater interest. 
At a time when there is an over- 
whelming torrent of scientific jour- 
nals and texts, the need for quality 
control in publication is greater than 
ever. While the meetings were un- 
doubtedly constructive, the fact that 
they oecurred is not justification for 
publication. Where a unique point of 
view is developed by such conferences, 
or where pavers of high quality would 
clearly be of value to a segment of the 
scientific community, publication is of 
course of value. Perhaps in an attempt 
to give the texts a greater semblance 
of acceptability, the publisher has 
placed a price of $84.25 on each of 
these small, soft-covered volumes. 
The lens is an ideal tissue for the 
study of aging. I: is encapsulated, 
avascular, and separated from the rest 
of the organism. A single layer of 
epithelial cells continues to transform 
in the equatorial region into fiber cells 
all threugh life, displacing older cells 
toward the center of the lens. Thus, 
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the central region of the lens eontains 
the very oldest cell fibers produced 
during embryonic development, while 
the periphery is composed of recently 
formed material. Not only is there 
preservation of the young lens fibers, 
but of the lens protein as well, for 
protein synthesis or turnover is essen- 
tially discontinued in the central 
region of the tissue. Hence, investiga- 
tion of the effect of aging can be 
undertaken with a single lens, which 
in some cases may contain cell fibers 
and macromolecules that span more 
than 80 years. 

The aging process causes two 
changes in function that are of central 
interest to the ophthalmologist. First, 
there is loss of accommodation fol- 
lowed by a gradual decrease in lens 
transparency, which, in many individ- 
uals, leads to serious deterioration of 
vision. The remarkable properties of 
the lens for studies of aging has led to 
its selection as one of three key areas 
designated for investigation in a new 
European community cooperative pro- 
gram in cellular aging and decreased 
functional capacities of organs. In this 
country, there is also increased em- 
phasis on the aging of the lens and 
senile cataract. 

The presentations of lens biology 
included in volume 12 cover a wide 
range of subjects. The growing inter- 
est in lens epithelial cell culture is 
reflected in the presentation of five 
papers from laboratories in France, 
Holland, and Germany. While these 
papers do not deal with the problem of 
the transformation of epithelial cells 
to fiber cells, a number of interesting 
findings concerned with epithelial cell 
cultures are reported. Mungyer and 
Jap observe that with aging, there are 
morphologic changes in monolayer 
cultures and prolongation of doubling 
time. Bloemendal and Vermorken 
report that aside from noncharacter- 
ized high molecular weight »olypep- 
tide and membrane components, the 
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cells of the central region of the 
epithelium synthesize a-crystallin pol- 
ypeptides and slight amounts of 
B-crystallin, while in the remaining 
epithelial regions much more f-crys- 
tallin is produced. In the central 
region, there is much more of the B 
chain than the A chain of a-crystallin 
synthesized, but in the remaining 
epithelial cells, a more normal ratio of 
A to B chains is found. When the 
epithelial cells are cultured on lens 
capsule, results similar to those 
obtained in vivo are observed, while 


cultures grown on plastic lose their .. 


ability to synthesize a-crystallin, but 
noncrystallin synthesis continues. 

Hockwin’s group reports additional 
studies on enzyme activities and 
glycogen content during development 
and the effect of aging on lens cation 
gradients. Laurent, Romquin, and 
Regnault report the isolation of 
heparin sulfate in the lens capsule in 
concentrations of less than 1%. With 
aging, the amount of the mucopoly- 
saccharide decreases. 

A number of papers dealing with 
lens protein and aging are presented. 
Some of these studies represent prodi- 
gious amounts of work and generally 
confirm earlier studies concerning 
changes in particular protein compo- 
nents with aging. 

An interesting paper by Siezen and 
Hoenders examines the accessible 
sites of a-crystallin to limited proteol- 
ysis by a number of enzymes. They 
found that 50% or more of the poly- 
peptides in the aggregate structure 
can have some bond cleavage without 
much change in macromolecular size. 
With trypsin, the first cleavage 
appears primarily at the A-chain at 
amino acid positions 157 and 158 
(arginine-alanine). Little B-chain 
cleavage is observed during the early 
hydrolysis period. With longer periods , 
of digestion, A-chain cleavage at 163 
to 164 (arginine-glutamif acid) and 
12-13 (arginine-threonine) was also 
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found. The latter cleavage appears to 
cause disturbance of subunit interac- 
tion. It was found that the A-chain 
polypeptide 1 to 157 aggregates to an 
insoluble component unless peptides A 
158 to 173 or A 164 to 173 are present. 
It is suggested that a similar process 
may oceur in vivo leading to insoluble 
material. In this regard, it is interest- 
ing that a 9,600-dalton fragment re- 
lated to the N-terminal region of the 
A chain is found in increasing abun- 
dance in human cataractous lenses. 
Papers by van Heyningen and by 
Swanson and Albers review the work 
on lens protease. More work is re- 
quired to clarify the roles of proteases 
in the aging and cataractous lens. 

Bindels, Siezen, and Hoenders re- 
port on the effect of elevated temper- 
ature on the structure of calf 
a-crystallin, suggesting that the mo- 
lecular weight decreases but the 
aggregate size remains constant. Re- 
views of interesting observations 
dealing with x-ray-induced cataracts 
are presented by Giblin and Reddy, 
who have shown the generation of 
high molecular weight  disulfide- 
linked aggregates, and Liem-The et 
al, who have shown changes in the 
proportion and composition of the 
struetural lens proteins. Bloemendal 
et al review Cohen's work on the 
unusual insertion of 22 residues in rat 
a-crystallin A chain between residues 
63 and 64. Similar results were 
obtained by in vitro translation of lens 
14 S messenger RNA. Volume 12 is 
completed with a consideration of 
changes in the distribution of water in 
the aging lens and interesting reviews 
of the electrophysiology of the mam- 
malian lens by Duncan and Dela- 
mere. 

Volume 13 opens with a number of 
papers that may be of particular inter- 
est to ophthalmologists. Weale ex- 
plores a number of unrelated subjects 
in which aging may cause important 
change in eye physiology. Lens form 
birefringence, visual thresholds, and 
visual acuity are discussed. It is 
pointed out that with increasing life 
expectancy, it is vital to understand 
the effects of aging on the eye. Green 
et al report on the influence of aging 
on aqueous humor production and 
conclude that major differences exist 
between the young and the elderly 
with regard to the mechanism of 
formation of aqueous humor. Perkins 
examines the frequency of uveitis 
with regard to age and finds that it is 
found much more often in young rath- 
er than old people. He believes that 
uveitis hat an important immuno- 
chemical character, and with the 
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declining immunologic response asso- 
ciated with aging, there is a decrease 
in uveitis. Haeringen and Glasius, in a 
brief paper, discuss erythrocyte ag- 
gregation in relation to thrombic 
disorders of the retina. In an interest- 
ing paper, Dragomirescu et al discuss 
a new, rotating slit lamp that is able to 
photograph the anterior part of a 
segment at different angles and 
simultaneously record instrument set- 
tings and patient identification. A 
film density standard is also included, 
thus providing for later densitometric 
analysis of the film. This procedure is 
clearly an advance over the prelimi- 
nary densitometric analyses of the 
lens previously reported by Spector et 
al. Orth et al report on cataract asso- 
ciated with hemodialysis associated 
with kidney failure. They believe that 
two basic causes of such cataract may 
be hypocalcemia and urea accumula- 
tion. In vitro experiments demon- 
strate that, not surprisingly, urea will 
diffuse in the lens. However, the elim- 
ination of the urea caused by chang- 
ing the lens to a urea-free medium 
was associated with the development 
of cortical vacuoles and opacity. The 
lenses remaining in the urea medium 
remained clear. 

A number of papers describe the 
development of a Wistar rat colony 
for studies on aging and some of the 
age-dependent changes observed in 
serum lipids, lens morphology, and 
chemistry. 

The second half of volume 13 is 
primarily composed of papers con- 
cerned with the lens and cataract. 
Lerman and Borkman review the 
work on absorption, fluorescence, and 
phosphorescence of the lens and asso- 
ciated photochemical reactions. Van 
Haard et al discuss their approach to 
the isolation of covalently cross-linked 
components in nuclear cataracts. 
Cuthbert et al describe their analyses 
of relative crystallin abundance in 
individual lenses and examine the 
effect of cataract on this variable. 
Ninety-three cataracts were exam- 
ined. Certain similarities in polypep- 
tide isoelectric focusing profiles were 
claimed to have been found for corti- 
costeroid-induced and diabetic cata- 
racts. However, more work will be 
required to determine the importance 
of these findings. Ringen et al and 
Kramps et al review the Nijmegen 
group’s work on normal and catarac- 
tous human lens protein and on the 
characterization of human a-crystal- 
lin. Of particular interest is the confir- 
mation of the finding that, in contrast 
to other mammalian lenses, which 
contain one cysteine group per A 
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chain of a-crystallin, human A chain 
contains two eysteines. Thus, there is 
an increased possibility of"disulfide 
formation leading to high molecular 


weight aggregates, insolubilization, 


and cataract. 

Bushell and Duncan report on 
caleium and high molecular weight 
aggregates in human lenses. They 
find an increased abundance of insolu- 
ble protein associated with increased 
calcium concentration, but no change 
in concentration of the high molecular 
weight protein fraction, thus corclud- 
ing that high molecular weight azgre- 
gates do not represent a caleium- 
induced intermediate in the formation 
of insoluble protein. Since the kinetics 
of the reactions are not defined, it 
cannot be concluded that an oblizato- 
ry increase in the high molecular 
weight intermediate is required in 
order to generate a higher proportion 
of insoluble protein. Satoh and Mori- 
shita present preliminary evicence 
suggesting that an increase in uronic 
acid is associated with calcium- 
induced reaggregation of deaggre- 
gated water-insoluble human lens pro- 
tein. ABRAHAM SPECTOR, PHD 

New York 


Visual Psychophysics and Physiclogy, edited 
by John Armington, John Krauskopf, and B. R. 
Wooten, 488 pp, with illus, $29.50. New York, 
Academic Press Inc, 1978. 

Dr Riggs, to whom this bock is 
dedicated, had great influence in 
training a sizable group of visual 
scientists presently prominent in this 
country. It is more than fitting that a 
volume on visual psychophysics and 
physiology should be prepared hcnor- 
ing Dr Riggs, not the least of whose 
many contributions to the physio ogic 
basis of ophthalmology includes hav- 
ing first introduced electroretincgra- 
phy as a clinical tool. Visual psycho- 
physical phenomena measured and 
correlated with quantitative physio- 
logic events are the hallmark of 
modern studies and are mostly con- 
ducted in laboratories associated with 
departments of psychology, which are, 
unfortunately, too often separated 
from departments of ophthalmology 
by subject and procedure. This volume 
attempts to build bridges. The caap- 
ters form a logical progression from 
an attempted definition of light, 
mind, and matter to physiologie mech- 
anisms in the retina and visual path- 
way of animals; threshold, sensitivity, 
suppression, rivalry, and adaptation 
in man; human color vision and visual- 
ly evoked cortieal response; a discus- 
sion on quantity, contrast sensitivity, 
eye movement, and motior percep- 
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tion; and appled topics including 
aberratiqn, amblyopia, and visual 
evoked resporse n macular degenera- 
tion. The contribations are of the high 
quality one would expect from a well- 
referenced jourral; the line drawings 
are pertinent and the references 
inclusive. 

Dr Riggs anc the editors of this 
volume are to »e congratulated for 
their success. "his book should be 
available to opFthalmologists during 
their training. 

HaNS.OER& E. KOLDER, MD 
Iowa ity 


Handbook of Pediatric Ophthalmology, by 
Robert D. Reinecke- and S. S. Feman, 196 pp, 
with illus, $19.50, New Yerk, Grune & Stratton 
Inc, 1978. 

The purpose ef this book is to give 
the reader a broad overview on the 
field of pediatre ophthalmology. It is 
written primazily for the medical 
student. Eight chapters are contrib- 
uted by other authors, mostly from 
the Albany Schsol of Medicine. 

Vision, ambl-opis, and strabismus 
are covered in the first chapter. The 
second chapter deals with syndromes 
that have spesific ophthalmic find- 
ings. The next chapter is on external 
disease. It is »roken down into the 
congenital anemalies, inflammatory 
disease, and degenerative conditions. 
There is a gooc presentation of bacte- 
rial infections "hat describes the tech- 
niques for tnei- analysis. The general 
principles of @ntact lenses are also 
discussed in thes chapter. A section on 
trauma involvng the anterior seg- 
ment follows. 

Lids, the orbit, and the lacrimal 
system are cowered in chapter 4. It 
includes congeaital anomalies, inflam- 
mation, and ^umors. Specific refer- 
ences are giver so that the subject can 
be studied in eepth. 

The nextehspter deals with congen- 
ita! glaucoma giving a differential 
table cf its feztures, signs and symp- 
toms, causes, ether associated anoma- 
lies, and trea.mert. Other forms of 
glaucoma, su-h as those following 
trauma, are mentioned and there is a 
brief scheme cf the medical and surgi- 
cal treatment. 

Chapter 6 deals with pediatric 
neuro-ophthalmolagy and also de- 
scribes the testing for visual field 
defects. The various visual field 
defects in lessons of the retina, optic 
nerve, chiasma, and others are de- 
scribed with many examples. A com- 
plete differertial diagnosis and de- 
scription on the various forms of 
nystagmus ave presented. The pupil 
and importaat pathologic pupillary 
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reactions are described. 

The next chapter deals with disor- 
ders of the retina, vitreous, and cho- 
roid. This chapter begins with a 
description of various examination 
techniques. Various retinal vascular 
disorders are described, beginning 
with retrolental fibroplasia. There is a 
brief description of malignant tumors 
of the retina and choroid witha brief 
classification of retinoblastoma. 

The last chapter deals with the prin- 
ciples of ophthalmic genetics. There is 
a definition of common genetic terms, 
and a discussion of various genetic 
disorders, such as inborn errors of 
metabolism. Examples of each type of 
inheritance are given. 

This is an excellent book formedical 
students during their rotations 
through the subspecialty of pediatric 
ophthalmology. The authors have con- 
tributed to an area in which suitable 
material for teaching medical stu- 
dents was lacking. 

WILLIAM Scott, MD 
Iowa City 


Strabismus: Proceedings of the Third Meeting 
of the Internationa! Strabismologica! Associa- 
tion, edited by Robert D. Reinecke, 450 pp, with 
illus, $22.50, New York, Grune & Stratton Inc, 
1979. 


From May 10 through 12, 1978, the 
third meeting of the International 
Strabismological Association was held 
in Kyoto, Japan. Experts in the field 
of strabismus and ocular motility 
presented a total of 47 papers with 93 
authors during this three-day meet- 
ing. The Bielschowsky lecture was 
then presented by Dr Arthur Jampols- 
ky of San Francisco. The book 
contains a summary of the lecture. 

The 47 papers represent a variety of 
new and old information. Some of the 
articles are simple case reports, while 
others are more noteworthy. One arti- 
cle of special interest is about the 
clinical assessment of a new treat- 
ment (a patterned stimulus form) of 
amblyopia presented by Watson et al. 
They treat children from 2% to 11 
years of age with patching for only 
seven minutes per episode. While the 
good eye is patched, the pattern stim- 
ulus is presented to the amblyopic eye. 
Their initial results are faverable and 
they are able to recover vision with as 
few as one to three episodes of treat- 
ment. The article is of special interest 
since it may represent a new avenue 
for the treatment of amblyopia in 
older children. 

Another article of special interest is 
about rotary surgery in cases of 
severe head tilt presented by Profes- 
sor de Decker of Germany. Dr de 
Decker performs a weakening and 
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strengthening operation on all oblique 
muscles in one or both eyes. 

A paper was presented by Fields et 
al about two cases of anterior segment 
ischemia following an operation on 
only two rectus muscles. The authors 
use iris angiography preoperatively 
and postoperatively to evaluate the 
effects of muscle surgery on the blood 
supply of the anterior segment. 

A group of articles deals with the 
techniques for recording eye move- 
ments. A new method of oculography 
is presented by Huber and Meyer. 
Metz also presents a paper on saccadic 
velocity studies with mechanical re- 
striction on ocular motility. 

Dr J. Pratt-Johnson et al presented 
a paper on the early treatment of 
intermittent exotropia. This article 
defines a “cure” of intermittent 
exotropia with the criteria being the 
absence of closure of one eye in 
sunlight, no manifest tropia at any 
distance, equal vision with stereopsis 
at close range with 40 s of art using 
Worth’s amblyoscope and a vergence 
amplitude of at least 5 prism diopters 
on the troposcope using a foveal 
fusion slide followed by the recogni- 
tion of diplopia immediately after the 
divergence amplitude is exceeded. He 
found that 41 patients out of 100 were 
cured according to these criteria. He 
feels that early surgery, ie, before the 
age of 4 years, is the most important 
factor in obtaining this kind of 
result. 

WILLIAM Scott, MD 
Iowa City 


Immunology of Uveitis and Ocular Tumors, by 
Devron H. Char, Current Ophthalmology Mono- 
graphs, 144 pp, with illus. $15, New York, Grune 
& Stratton Inc, 1978. 


Immunology of Uveitis and Ocular 
Tumors is the fourth monograph in 
the Current Ophthalmology Mono- 
graphs series. The purpose of this 
volume is to present to the general 
ophthalmic audience a basic under- 
standing of current concepts in the 
immunology ,of uveitis and ocular 
tumors. 

To achieve this goal, the author 
begins by discussing the basic con- 
cepts of modern immunology, includ- 
ing a chapter on the importance of 
HLA antigens in eye disease. He then 
discusses both uveitis and ocular 
tumors separately in several chapters, 
highlighting experimental models, 
clinical data and relevance, appro- 
priate immunologic testing, and, fi- 


nally, current approaches to treat- - 


ment. 


I highly recommend the*monograph 


to all ophthalmologists who desire an 
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understanding of the current state of 
immunology, with its particular em- 
phasis on uveitis and ocular tumors. 
The text is well written and easy to 
read. It is nicely interspersed with 
many schematic figures; these help to 
present the material in an under- 
standable fashion. Furthermore, at 
the end of each chapter is a detailed 
current reference list, which will allow 
anyone desiring more information 
easy access to the literature. There is 
currently no comparable text in the 
ophthalmic literature that can serve 
as an introduction and a reference 
source to the ever-changing field of 
immunology. 

HENRY J. KAPLAN, MD 

Milwaukee 


Chronic Progressive External Ophthalmople- 
gia, by L. A. K. Bastiaensen, Leiden, The Nether- 
lands, Stafleu's Wetenschappelijke Uitgevers- 
maatschappij NV, 1978. 

Chronie progressive external oph- 
thalmoplegia (CPEO) was first de- 
scribed by Albrecht von Graefe in 
1868 and it is appropriate that his 
photograph graces the cover of this 
new book. Dr von Graefe looks 
strangely unhappy in the photograph, 
as if he had anticipated how little 
important information would be 
added about this group of diseases in 
the 111 years since his description. De- 
spite hundreds of publieations, we do 
not know what really causes CPEO or 
how to cure it. 

Dr Bastiaensen's book is the only 
publication that I know of dedicated 
to the subject of CPEO. It begins with 
a chapter on the anatomy, physiology, 
chemistry, and pharmacology of the 
normal extraocular muscle. The sec- 
ond chapter details the history of the 
entity from 1868 until the publication 
by Kiloh and Nevin in 1951 that 
suggested that CPEO was primarily 
myopathie in nature. The concept of 
an ocular myopathy is expanded in the 
succeeding chapter. Other chapters 
discuss oculopharyngeal dystrophy, 
“ophthalmoloegia-plus,” and CPEO in 
heredoataxia. The author also offers 
his own classification of the ophthal- 
moplegias. An unusual feature of the 
book is the inclusion in an appendix of 
several of the author's papers on 
CPEO. 
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This book contains no new observa- 
tions and no new interpretations. It 
does, however, offer something that is 
not available from any other source. It 
contains the most complete bibliogra- 
phy on CPEO that is probably avail- 
able any where, and a list of all cases of 
CPEO that have been reported. For 
these reasons alone, the book will be 
useful as a reference source for physi- 
cians interested in doing clinical and 
basie research in CPEO. Beyond that, 
the book will have limited appeal. 

SIMMONS LESSELL, MD 
Boston 


Ocular Electrophysiology, 5y Jean Babel, 
Nicolas Stangos, Silvio Korol, et al, 172 pp, 145 
illus, 21 tables, Stuttgart, Germany, Georg 
Thieme Verlag KG, 1977. 

This small, handsome monograph 
summarizes the senior author's expe- 
rience with the topic from unpub- 
lished beginnings in 1941 to recent 
results obtained with a standardized 
technique available in his laboratory 
since 1968. Not quite half of the text is 
devoted to the electroretinogram 
(ERG); the balance is about evenly 
divided among the electro-oculogram 
(EOG), visual evoked response (VER), 
and experimental studies using rab- 
bits. Almost two thirds of the material 
concerns primary clinical observations 
and case reports. Useful observations 
are strewn throughout tke book, like 
the age-dependent amplitude of com- 
ponents of the ERG (p 19), but a 
systematic, analytic apprcach is miss- 
ing. An unusual pedigree is reported 
extending over six generations and 
showing an autosomal deminant re- 
tinitis pigmentosa coneurrent with 
stationary night blindness of the 
Nougaret type (p 46). The EOG find- 
ings detail changes of the base poten- 
tial as well as the light-induced poten- 
tial. The EOG was found to be patho- 
logic in 42% of cases, "The light peak/ 
dark trough ratio being generally 
lowered or extinguished except in 
three eyes when it was abnormally 
raised” (p 91). One patient had been 
taking chloroquine for five months (no 
dose reported) and experienced meta- 
morphopsia and micropsia together 
with a bull’s-eye lesion and a “lowered 
L/D ratio” (p 91). The process leading 
to a light rise of the EOG potential is 


separated from that leading to a dark 
trough, but no experimental,evidence 
is offered (p 93). Ethambutol, in a 
daily dose of 1 g per day for three 
months, caused a "pathologie ERG" , 
finding in ten of ten eyes and a "path- 
ologie VER” finding in eight of ten 
eyes, while prior to that treatment 
only one third of 38 eyes had patholog- 
ic ERG and VER findings (Table 14). 
The experimental studies include ob- 
servations of the effect of intrave- 
nously administered monoiodoacetate 
and sodium iodate, as well as intravi- 
treously injected | monoiodoacetate, 
ferrous oxide, xylocaine, and glycine. 
Electron microscopie pietures show 
lesions following monoiodoacetate to 
be located mainly in Mueller’s radial 
cells, whereas sodium iodate destroys 
the retinal pigment epithelium. Side- 
rosis decouples the B-wave of the ERG 
from the oscillatory potential. Glycine 
eliminates the oscillatory potentials 
and incompletely blocks the VER, 
possibly by acting as an inhibitory 
neurotransmitter at the amaerine 
cells. 

Several typographical errors and 
laboratory jargon make the reading 
laborious. On page 13, the text should 
simply read as follows: “The signal to 
noise ratio increases with the square 
root of the number of observations.” 
Page 14 should read “The Xenon dash 
from a Grass photostimulator PS II 
has a duration of 10 microseconds.” At 
one time, a Van Gogh-type photo- 
stimulator is described, while later 
(p 77) "...(an) electroencephalo- 
graphie recorder, with Van Gogh 
ink...seem to be in use." For VER, 
stimulation flashes from the Grass 
photostimulator PS II are employed at 
intensity settings 1l, 4, or 16 (p 101); 
the frequency of stimulation is 2.4 Hz 
for 128 repetitions. The intensity of 
the flash might very well decrease 
during this time, with intensity 16, 
due to inadequate cooling of the appa- 
ratus; this might explain the length- 
ening of the peak time with increases 
in frequency of stimulation (Fig 93). 

The objective of this book is laud- 
able, the attempt honest, but the 
execution could be improved. 

HANSJOERG E. KOLDER, MD 
Iowa City 
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MID WINTER NATIONAL MEETING 
SAHARA HOTEL, LAS VEGAS, NEVADA 


JANUARY 10-13, 1980 
(ending 12:30 Sunday) 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


CONRAD BERENS LECTURER THEODORE E. OBRIG MEMORIAL LECTURER 
Oliver H. Dabezies, Jr., M.D., F.A.C.S. Mr. Frank B. Sanning 
“Aphakic Vision” “A Statistical Analysis of Aphakic Fitting” 


DISTINGUISHED VISITING LECTURER 
Mr. Michael Roper-Hill, F.R.C.S. 
"Chance and Design: The Importance of Detail" 


PRACTICE MANAGEMENT SEMINAR Scientific Program begins at 
(9:00 - 12:00 noon THURSDAY) 2:00 p.m. Thursday 
SYMPOSIA 
Corneal Warpage Tears and Contact Lenses 
Orthokeratology Approved Extended Wear 
Myopia Lenses for Aphakia 
How To Solve Flexible Intraocular Lenses 


Lens Care Problems 


CONTACT LENS COURSES - Section 1 


Utilization & Training of a Contact Lens Technician ............. cc cece eee eene Robert J. Crossen, M.D. 
Thstapputip. Usos OF Soft Gontact E6n80S .....4:: 24 or rare hus rtr xS Edward L. Shaw, M.D. 
ENNIUS DER Er rex PR Re a mara e acer no ER RECS UU ora a: EE ORI ACERO Frank B. Hoefle, Jr., M.D. 
Hag or Hard.and SOIL Eené- Technology. 2.2.22 ad ck sos ch e Rx bein Rin a PR Joseph W. Soper 
Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake................... Frank J. Weinstock, M.D., 
Abraham Schlossman, M.D. 
Jio sq eme o me Dryo oh. across swig T wee bee oo oes odbc Se wae PESOS Anthony B. Nesburn, M.D. 
Starüng from: Seratche--Doniaet Lens Filling os. oo. eee ee cee tr rtr tu Paul R. Honan, M.D., 
Herschell H. Bovd, M.D. 
Molancalbi Del Hard CUTS ] .- LLLI lr leeren En] S en ma n IRR eR vo Marvin A. Garland, M.D. 
te RTO phe US LAORE XC COUTE i ee a E E S DECR, Ree Barry A. Maltzman, M.D. 
Fitting Contact Lenses by Piggy Back Technique .............. ccc eee eee teen eee Joseph A. Baldone, MD. 
! CONTACT LENS COURSES - Section Il 
The Extended Wear of Soff Contact Lenses .......... 2 ces een Re tme grt Perry S. Binder, M.D. 
Management of Corneal & Contact Lens Problems .................... sees Robert A. D'Amico, M.D. 
How to. Select the Best Soft bens for Your Patient .............. 2. ce ereptus Ellis Gruber, M.D. 
Management of the Contact Lens Problem Case ........... 00.02 c ccc ee eee nee G. Peter Halberg, M.D. 
Astigmatism Correction with Hard & Soft Confact Lenses .............. cece cece e ee eens Paul R. Honan, M.D., 
Herschell H. Boyd, M.D. 
Specialized Techniques OF Cems FEMINO 122... Fees ee eee sow oc aipat n IER A Unies Feu ria PRESE Joseph W. Soper 
Modificationior Hard. Contact Lenses Wisi. ces oo aes... ia Gio eee a EA Marvin A. Garland, M.D. 
Filling of Oxygen Permeable GontacE Lenses 6.0.55. ee re o cove wiley ee kate TIS I Jay |. Lippman, M.D. 
Cüntact Lens Fitting: in Infante and CBIIFeIT« SAna eaa u Ll ol re ERAT Harold P. Koller, M.D. 
Introduction-to Refractive Keratoplasty 2 .... 5. erred erar rire rnm nra Bare asta Miles Friedlander, M.D., 
G Herbert E. Kaufman, M.D. 
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e PRACTICE MANAGEMENT SEMINAR 
Thursday, January 10, 1980 9:00 a.m. - 12:00 Noon 
Herschell H. Boyd, M.D., Chairman 


Symposium on Ophthalmologists' Use of Computers 
Phillip C. Hessburc, M.D., Moderator 
Participants: Manus C. Kraff, M.D. and Richard H. Keates, M.D. 


Symposium on Useful Ideas for the Office and Personal Finances 
Herschell H. Boyd, M.D. Moderator . 


Handling of Postoperative Intraocular Patients .........0...... 0... ceca cece eeeee Thomas R. Mazzocco, M.D., 

Richard P. Kratz, M.D. 
DNE MC SOEV ILLNESS noe en ahs ba ur «ce GI os 00ba, OSA Joseph A. Baldone, M.D. 
PEE Sens Be, ONG Se a els PEE C MMC TE UMEPERDAE ^ J. Elliott Blaydes, Jr., M.D. 
Big an MEM SEE EI eo, ED A RR R. Hugh Minor, M.D. 
DNE  . coo AE Sika Nip ashy «oe AR eas oR ess Mer ei o ATI Dean M. Rockey, M.D. 
I EP ocr ences pep EC APER OUT DRE ECERPQUN, Suis Herschell H. Boyd, M.D. 
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OPHTHALMIC TECHNICIAN PROGRAM 
Saturday, January 12, 1980 3 Hours 


Update in Soft Contact Lenses - Advance Course 
Director: Harold A. Stein, M.D. Program Coordinator: Penny Cook 
nstructors: Bernard J. Slatt, M.D., Ellis Gruber, M.D., Maija Kaufman, Doris Gaston 


Instructional Objectives: 

This course is designed for the Ophthalmic Medical Assis:ant or contact lens technician who has had intermediate or 
advanced experience in contact lenses. It is designed to review existing material available in the soft contact lens field, 
and bring new material and information concerning topical items of interest in the contact lens field. 


Topics: Terminology . . . Physiology of the Cornea. . . Clinical Selection and Evaluation of Patients . . . Routines of 
dispensing contact lenses . . . Care and Handling of Soft Lenses . . . Assessing the Fit. . . Evaluating Lens Parame- 
ters... Sof. Lens Problems and their solutions . . . Toric Soft Lenses . . . Colored Soft Lenses . . . Extended Wear 
Lenses... "herapeutic Soft Lenses .. . Questions and Answers 


e There is no additional fee for the Practice Management Seminar preceding the scientific session. The registration 
fee for the Scientific Session is the total for all sessions. 


e This Continuing Medical Education offering meets the criteria for 19 hours credit, Category | of the American 
Medica! Association. 


e A special room rate of $36.00 per day (for single or double occupancy) has been arranged with the Sahara Hotel. For 
room reservations only, write to the Sahara Hotel, Las Vegas, Nevada 891 14. 


e Unpresedented Reduction in Registration Fees (for CLAO Members). In times of rising costs everywhere, CLAO 
reduces the ‘egistration fee for members! Registration refund policy: Full refund if cancellation is received by Dec. 15, 
1979. A $2£.00 service charge per person for cancellations from Dec. 16, 1979 to Jan. 9, 1980. No refunds for 
cancellations received after Jan. 10. 
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it Lamp. Should You Buy It Because 


Its Easier To Operate And Accepts More Attachments? 


Any one of the design and engi- 
neering improvements represented 
by the Rodenstock Slit Lamp would 
earn it a place in your examining lane. 

Taken together, they place the 
RO2000 from Coburn so far ahead 
of the competition that comparison 
is virtually impossible. 


SO CLEVERLY DESIGNED YOU 


COULD ALMOST OPERATE 
IT WITH ONE HAND TIED 
BEHIND YOUR BACK. 


The Rodenstock designers have 
placed three adjustment rings in the 
lower section of the slit projector, 
so you can change the length, width 
and angle of the slit — _ 
image without chang- 
ing the position of 
your hand. 


Gwe 









Then, at the base of the lamp, all 
within an inch of each other, are: 
(1) the Joy Stick control for focusing 
and horizontal movement in all di- 
rections: (2) the electro-mechanical 
height adjustment control; (3) the 
cross slide locking lever; and (4) the 
knob controlling the intensity of the 


slit image. TL 
ey 
— T T 
ms 


THE RO2000 CAN BE USED IN 
MORE WAYS THAN ANY 
OTHER LAMPIN PRODUCTION. 


In addition to accepting attachments 
for Pachometry, Applanation Tono- 
metry, Gonioscopy and Fundus 
examinations, you can adapt it or: 
(1) instant anterior segment photog- 
raphy; (2) 35 mm photography, (3) 
simultaneous instant and 35 mm 
photography; (4)stereo photography; 
(5) instant or 35 mm photography 
with one or two additional observers; 
(6) three additional observers; and 
(7) video tape or film recording. 

Rodenstock also produces a Slit 
Lamp (Model RO2001) with built-in 
photographic equipment, multi- 
flash source and flash generato? for 
slit beam photography. 


|OrBecause lt Ge 


rates 600,000 L 


With A 20-Watt Bulb? 


YES, 600.090 LUX. AND 
ALMOST NO HEAT. 


With the RO2CO00, Rodenstock in- 


troduces the first optical system that 
combines th? lishting system with 
the multilens projection objective. 
The eff:c ency ot this method 
is so greattFat you can generate 
400,000 lux of cold, color-corrected 
light with a segular 15-watt bulb. 
Or with t3e accessory Halogen 
package, up *o 600,000 lux. 
The smal bulb wattage means 
the RO200C wil never overheat. 
And the unique Optical Heat 
Sync Systen:— which rejects all heat- 


/ ^V | 
RO2000. Potazoia with Flash. 








E a 
RO2000, 35 mm with Flash. 


producing wavelengths (above 0.75 
microns )—means you can use the 


Lamp’s extraordinary brilliance with- 


out causing undue discomfort to 
your patients. 


AN OPTICAL SYSTEM THAT 


ELIMINATES EYE STRESS 
AND ACCOMMODATION. 


The RO2000 Slit Lamp's optical sys- 


tem is based on the principle of the 
surgical microscope. So, instead of 
focusing on a point inthe condensing 
lens, you just look straight ahead. 
This completely eliminates eye 
fatigue by eliminating accommoda- 
tion—an important consideration 
for someone who may spend up to 
4 hours a day at the Slit Lamp. 


THE RODENSTOCK RETINO- 


METER: AN ACCESSORY 
THAT DESERVES AN AD 
OF ITS OWN. 


For the first time, reliable laser inter- 


ferometry can be used in the exam- 
ining lane as a routine part of your 
diagnostic approach. 

The Retinometer measures the 
retinal and cortical functions of the 





eye, independent ef the influence of 
the optical media. 

Properly used, it will give you a 
dependable measurement of retinal 
function—even when cloudy media 
makes direct visual inspection 
impossible. 

In cataract patients, for example, 
you can reliably predict the visual 
improvement that can be expected 
after cataract removal. 

Although the Retinometer is used 
as an attachment to the Rodenstock 
Slit Lamp (as well as other types), it’s 
such an important development by 
itself that you may wish to request 
technical literature immediately. 


The New Rodenstock Retinometer as an 
accessory to the RO2000. 


For complete technical literature on 


the Rodenstock Slit Lamp, call 
Coburn Professional 
Products Division 


toll free at 800-446-4831. In Vir- . 
ginia, call collect (804) 526-1027. 
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WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 
Presents a five-day intensive continuing education course 
OPHTHALMOLOGY: 

BASIC AND CLINICAL REVIEW 


November 23-27, 1979 
Hyatt Regency Dearborn 
Dearborn, Michigan 


CORNEA AND EXTERNAL DISEASES 
(4 hours) 


NEUROANATOMY AND NEURO- 
OPHTHALMOLOGY 
(4 hours) 


PATHOLOGY | & Il 
(8 hours) 


EMBRYOLOGY AND ANATOMY 
(4 hours) 


STRABISMUS 
(4 hours) 


OPTICS AND REFRACTION 
(6 hours) 


GLAUCOMA AND METABOLIC DISEASES 
(4 hours) 


PHARMACOLOGY AND THERAPEUTICS 
(4 hours) 


MEDICAL OPHTHALMOLOGY 
(4 hours) 


COURSE DIRECTOR: Maurice Croll, M.D. 


DIRECTOR: Frank Nesi, M.D. 


Juan J. Arentsen, M.D., Assistant Professor, Jefferson University; 
Director of Medical Education, Wills Eye Hospital 


David Cogan, M.D., Medical Officer, National Eye Institute 


Myron Yanoff, M.D., Chairman, Department of Ophthalmology, 
University of Pennsylvania, Director of Scheie Eye Institute 


David M. Worthen, M.D., F.A.C.S., Professor and Head, Division of 
Ophthalmology, University of California San Diego 


Robert D. Reinecke, M.D., Professor and Chairman, Department of 
Ophthalmology, Albany Medical College of Union University 


Jack T. Holladay, M.D., Unit Director, Low Vision Unit, Hermann 
Eye Center, University of Texas Health Science Center at Houston 


Steven M. Podos, M.D., Professor and Chairman, Department of 
Ophthalmology, Mt. Sinai School of Medicine 


Joel S. Mindel, M.D., Ph.D., Assistant Professor, Department of 
Ophthalmology, Mt. Sinai School of Medicine 


Paul Henkind, M.D., Ph.D., Professor and Chairman, Department 
of Ophthalmology, Montefiore Hospital and Medical Center 


THIS COURSE IS AN EXCELLENT AID IN 
PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 


REGISTRATION FEE: $450.00 (includes syllabus, coffee breaks, evening 
reception and luncheons) Residents: $250.00 (letter of verification required) 


Category | Continuing Medical Education: 42 hours 


For more information, write or call: Wayne State University School of Medicine, 


Division of Continuing Medical Education, 
540 East Canfield, 1206 Scott Hall, 
Detroit, Michigan 48201, 

(313)577-1180 


Make checks payable to: WAYNE STATE UNIVERSITY 
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"GLAUCOMA 


Conceptions of a Disease 
Pathogenesis, Diagnosis, Therapy 


This broad overview provides invaluable insights into glaucoma 
pathology, diagnosis, therapy, and pharmacology. Plus, you'll find 
the most up-te-date information on recent advances in glaucoma 
research. Contributions dy internationally renowned experts, 
inclucing George Spaeth, Paul Henkind, John Hetherington, Alan 
Kolker, and Steven Podos, make this the most authoritative refer- 
ence on the subject. 


By Klaus Heilmann, MD; and Kenneth Richardson, MD, Anchorage, 
AK. 434 pp. 325 |I. (2 color plates). $57.50. July 1978. Order #4627-1. 


Bech & Jensen 
EXTERNAL OCLLAR TUMORS 


Profusely illustrated including color plates, this text/atlas presents 
the histopathalogicaspects, gross appearances, and clinical 
correlations for almost every external eye tumor you'll encounter 
in practice. Esca illustration is accompanied by precise clinical 
information ancypreferred treatment methods. Coverage includes 
papillama, atheroma, angioma, and much more. 

By Knud Bech, MD; and Ove Aksel Jensen, MD; both of the Institute of 


Ocular Pathology Copenhagen. 65 pp. 116 ill. (4 color plates). $20.00. 
May 1978. Order+1613-5. 


Pau 


DIFFERENTIAL DIAGNOSIS OF 
EYE DISEASES 


Hundreds ef b.ack-end-wnite photographs plus 30 color plates 
make this a superb diagnostic tool. It adheres to a carefully planned 
atlas style in cataloging nearly every eye disease and disorder. A 
valuable addition to any physician's library, it's particularly suited 
to the needs of caneral and family practitioners, and the training 

of ophthalmolegy residents. 

By Prof. Dr. mec. Hans Pau. Director, Univ. Eye Hospital, Dusseldorf. 
Translated by Gerhard W. Cibis, MD, Bascom Palmer Eye Institute, 
Miami. 388 pp. 309 ill. (184 in color). $75.00. Sept. 1978. Order #7117-9. 


Scheie & Albert 
TEXTBOGK CF CPHTHALMOLOGY 


9th Edition 

Completely reereanized, the new edition of this classic text is now 
divided into three parts: /ntroduction to Ophthalmology, Ophthal- 
mic Evaluation,.and Clinical Ophthalmology. New chapters discuss 
ophthalmic ultrasonograpny, and fundus fluorescein angiography. 
The excellent iftustrations:and clinical thrust of previous editions 
have been reta ned in thisrevision. 

By Haroid G. Scheie, MD, ScD, FACS, OBE, William F. Norris, and 
George E. de Schweinitz Prof. of Ophthalmology, University of Penn- 
sylvania School »fiMedicine, Director, Scheie Eye Institute, Presby- 
terian—Universiy-of Pennsylvania Medical Center, Phila., PA; and 
Daniel M. Albert. MD, FACS Prof. of Ophthalmology, Harvard Univ. 
School cf Medicine; Assoc. Surgeon, Massachusetts Eye and Ear 
Infirmary; with e:gnt contributors. 616 pp. 565 ill. (38 color plates). 
$30.00. May 1977 Order #7951-X. 


Iliff, Mif & iif 
OCULOPLASTIC SURGERY 


This autnoritative new atlas provides expert coverage of plastic 
eye surgery tecnaiques including: ptosis surgery, blepharoplasty, 
lid tumor resection, trauma surgery, reconstruction of congenital 
deformities, anc eorrection of entropion and ectropion. The accom- 


panying text outlines indications for surgery, selection of techniques, 


the procedures themselves, and complications. The authors high- 
light the surgica! approaches with which they've had the most 
success. and procedures aere brilliantly illustrated with detailed 
surgical drawines.anc hundreds of explicit color photographs. 

By Charles E. llif., MD, Prof. of Ophthalmology; W. Jackson Iliff, MD, 
Asst? Prof. of Ophthalmology: and Nicholas T. Iliff, MD, Instructor of 
Ophthalmology; al «of the Wilmer Institute, Johns Hopkins University 
and School oí Medicine, Baltimore, MD; About 370 pp., 700 ill. (96 color 
plates). About $1*0 OO. Reacy soon. Order #4970-X. 
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INTRAOCULAR MICROSURGERY WORKSHOP 


October 5-6, 1979 


EMPHASIZING OCUTOME AND 
FRAGMATOME ANTERIOR SEGMENT TECHNIQUES 


Sponsored by Saint John Hospital, Detroit, Michigan 


This two day Intraocular Microsurgery Workshop is designed for both 
anterior segment and vitreo-retinal surgeons and will feature the use of 
the ultrasonic Fragmatome for lens removal, anterior segment surgery 
and Pars Plana Vitrectomy by the Ocutome technique. 
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m 
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The course will include didactic sessions, movies and tapes, covering 
anatomy, pathology, preoperative evaluation, indications, surgical COURSE FEES: $375.00 COMPLETE 
techniques, postoperative care and complications. There will be TWO DAY COURSE WITH LAB WORKSHOPS 









discussion groups with faculty members and practical surgical experi- $100.00, TWO DAY LECTURE SESSIONS 
| ence on animal eyes. ONLY 
| FACULTY: CHECKS PAYABLE TO: 
A Yale L. Fisher, Manhattan Eye & Ear Infirmary, N.Y. ra alia 
2 Howard C. Joondeph, Grosse Pointe, Michigan LIMITED REGISTRATION 
A James W. Klein, Grosse Pointe, Michigan 16 HOURS CATEGORY | CREDIT 
E Ronald: G. Michels, Johns Hopkins, Baltimore, MD INFORMATION: 
E. David H. Orth, Chicago and Harvey, Illinois Ms. Marion Lynch 
A Lawrence J. Singerman, Cleveland, Ohio 70 Fordcroft 
E George 0. Waring, Emory University, Atlanta, GA. Grosse Pointe, Mich. 48236 
E Carole E. West, Grosse Pointe, Michigan Phone: 313-882-4002 
e 
K 
g 
pE 
2 OHIO OCULOPLASTIC UPDATE 1 
: SEMINAR 
| Saint Luke's Hospital, Cleveland, Ohio 
| Affiliate of Case Western Reserve University 
| Friday, September 14, 1979 
f. Category | Credit (AMA) 8 Hours 
| CONTENT 
This course is designed for practicing ophthalmologists and resident physicians. A review of eyelid tumors and causes of 
E. ptosis will be presented. Indications, approaches, and techniques old and new, as well as complications, will be emphasized. 
' FACULTY 
Co-Director: Howard D. Kohn, M.D. 
k Co-Director: Mark R. Levine, M.D. 
E. James E. Bennett, M.D. Mark R. Levine, M.D., F.A.C.S. 
4 Cleveland Assistant Clinical Professor, 
, A. Jan Berlin, M.D. Case Western Reserve Univ. 
; Director of Oculoplastic Service, Director, Oculoplastic Service, 





Cleveland Clinic Saint Luke's Hospital and University 
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George F. Buerger, Jr., M.D., F.A.C.S. 
Clinical Instructor, Univ. of Pittsburgh, 
Chief, Oculoplastic Clinic, Falk Clinic 

John D. Bullock, M.D., F.A.C.S. 
Assistant Clinical Professor, 

Wright State Univ., Dayton 

John Burns, M.D. 

Associate Clinical Professor 
Ohio State University 

William E. Cappaert, M.D. 
Assistant Professor 
Case Western Reserve Univ. 

Howard Kohn, M.D. 

Associate Clinical Professor, 

Case Western Reserve Univ. 

Director, Dept. of Ophthalmology 
e Saint Luke's Hospital, Cleveland 


REGISTRATION 


Hospitals 
James L. Moses, M.D. 
Assistant Clinical Professor, 
Ohio State University 
Allen M. Putterman, M.D. 
Associate Clinical Professor, 
Univ. of Illinois 
Eye and Ear Infirmary, Chicago 
Bartholomew D. Ragucci, M.D. 
Clinical Assistant Professor, 
Case Western Reserve Univ. 
Marvin Rollins, M.D. 
Director of Radiation Therapy, 
Saint Luke's Hospital, Cleveland 


For information, write or call Ms. Corley Owen, Room 3121, Saint Luke's Hospital, 
11311 Shaker Boulevard, Cleveland, Ohio 44104 (216) 368-7424. 


TUITION $100 (Resident physicians $25) 





It's the Original! 
It's the «Haag-Streib 
it Lamp 900 


DANT SIRE 


Originals have value in the healing 
arts as well as in the fine arts. 

The Haag-Streit Slit Lamp 900 is & 
prime example. 


A product of decades of skill, the Slit 
Lamp 900 is made by the world's 
ophthalmological instrument leader. 
It is in worldwide use. Some 10000 are 
at work in the U.S. alone. The 90€ has 
features sometimes imitated but 
never duplicated; a “joystick” control 
for cne-hand operation, a non- 
dazzling fixation target and others. 

It comes with a full line of associated 
equipment including photographic 
and depth-measuring devices. 

The Slit Lamp 900 is a masterpiece of 
original instrumentation as are all 
Haag-Streit products. 

If you are ready to make the lifetime 
investment that owning a true original 
represents, contact your Haag-Streit 
dealer.They will be glad to send you 
full information on the Slit Lamp 900 
and our many other fine products. 


Haag-Streit Service, Inc. 


Subs diary of Haag-Streit AG., Berne, Switzerland 


P.O. Box 127, 6 Industrial Park 
Waldwick, New Jersey 07463 
(201) 445-1110 
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OCULOPLASTIC 
SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT 1) 


Nov. 14-17, 1979 


OBJECTIVES: 

An in depth symposium to provide the practicing 
and resident surgeon with an Oculoplastic Course 
featuring LIVE SURGERY VIDEO TAPES, FILMS, 
LECTURES AND PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: 

|. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S. Hecht. M. D. 
B. Cosman, M. D. L. Herman, Ph.D. 
N. Cousins, Esq. A. Messina, M. D. 
M. Dunn, M. D. E. Wiggs, M.D. 

D. Gaffin, Esq. D. Wolfley, M. D. 
H. Gould, M. D. and others. 
M. Guibor, C. O. 

SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 
Fractures and Orbital Tumors. 





PES Semi-Annual Cadaver Courses. 


of the 


J New Bork Medical College-THestchester County Medical Center 


VII NERVE 
SURGICAL DISSECTION COURSE 
(25 HRS. CME & CAT 1) 


Nov. 18-20, 1979 


OBJECTIVES: 

A unique and practical surgical course, 
presented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: 

L. Bergmann, M. D. M. May, M. D. 

J. Conley, M. D. A. Messina, M.D. 
M. Dunn, M. D. S. Parisier M. D. 
F. Gillen, M. D. J. Smith, M. D. 
P. Guibor, M. D. D. Wolfley, M. D. 
J. Hagedoorn, Ph.D. D. Zorub, M. D. 


P. Janetta, M. D. 


SUBJECTS: 

Facia! Nerve Testing, Dynamic-Static Techniques, Lid 
Spring, Silicone Encircling, Facial Reconstruction, 
Direct Nerve Repair and Grafting, 12-7 Hook-up 
Animation, Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


"————————————————————————————"—————————————————— mmm» ÉHEHWHMIHIT IW" 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 


Nov. 14-17, 1979 
OCULOPLASTIC REGISTRATION FORM 
Registration $600 





Name 

Address 

CEP EL LL ae oC QUEE Ei so LE MM 
Telephone ( ) 

Specialty: :Ophth —ENT —Plastic—Derm 


i (circle one) 


ivy check payable: N.Y. Medical College 
OCULOPLASTIC COURSE 


Nov. 18-20, 1979 
VII NERVE REGISTRATION FORM 
Registration $500 
Name 
Address 
City . o OMNES LI vn 


Telephone ( ) 





Specialty: Ophth — ENT —Plastic—Neurosurgery 
(circle one) 


Make check payable: N.Y. Medical College 
VII NERVE COURSE 





Housten, Department of Ophthalmology—Her- 
mann Eye Center invites you to an intensive 






extracapsular cataract extraction and implan- 
tation of a Shearing type posterior chamber 
lens with use of audio and visual aids. 


Course Director: Robert H. Stewart, M.D. 


Lecturers: Jeffrey D. Lanier, M.D. 
Richard L. Kimbrough, M.D. 
Jack T. Holladay, M.D. 
Harry Thomas Youens, M.D. 


Saturday, August 25th 
9:00 a.m.—12:00 noon 
Room +3001, MSMB 


Fee: $50.00 payable to 
the Department of Oph- 
thalmology 















NEURO OPHTHALMOLOGY 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


SEPTEMBER 17-18, 1979 


NEURO ANATOMY PAPILLEEDMA 
AND NUCLEAR LESIONS 

CEREBRO-VASCULAR INSUFFICIENCY NYSTAGMUS 

PUPILLARY DISORDERS * VISUAL FIELD DEFECTS 


SUPRA-NUCLEAR 


Lecturer: Herman D. Barest, M.D., Assistant Clinical Profes- 


sor of Ophthaimology, Albert Einstein College of Medicine 
and Director of Neuro-ophthalmology, Montefiore Hospital 
and Medical Center. 


This course will present a practical approach to Neuro- 
ophthalmalogy anc qualifies for 16 credits in Category 1 for 
the AMA-CME Physicians' Recognition Award. The course 
will be augmented with slides and films of actual cases. 


Registration fee: $150.00 
Residents: $75.00 


For registration, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 


The University of Texas Medical School at 





course in the use of the Mcintrye needle for 
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LASER 
THERAPY 


THE "WILSON THREE- 
MIRROR FUNDUS LENS" WITH 
3 LARGE MIRRORS 


INCLINED AT 7 3 O 


designed by 

FRED M. WILSON, M.D. 
Chairman 

Department of Ophthalmology 
Indiana University 

Schoo! of Medicine 











_ Each of the three large mirrors 
is inclined at 73° and arranged 
at 12C° intervals. A 2mm. se- 
leral band is incorporated at the 
end point to assist in retaining 
the lens on the eye, which eli- 
minates bubbles while manipu- 
lating or tilting the lens. Only a 
small sotation is required to ob- 
serve the entire fundus, 360°. A 
serrated grip gives firm control 
through the examination proce- 
dure. A wide band anti-reflect- 
ing glass can be bonded to the 
flat amterior surface for argon 
laser procedures. 


Wilson 3-Mirror Lens $175.00 w/anti-reflecting glass 
$260.00 


C SEND WILSON 3-MIRROR LENS & INVOICE 
C SEND WILSON LENS W/ANTI-REFLECTING GLASS & INVOICE 
C SEND MORE INFORMATION 


Manufactured by: 


i emendi ine, 


P.0. BOX 598 e REDMOND, WA. 98052 e (206) 885-1263 


NAME . 
ADDRESS 
CITY 
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“INTRAOCULAR MICROSURGICAL WORKSHOP 





Including the OCUTOME and FRAGMATOME technique . 
sponsored by The Department of Ophthalmology, St. Luke's Hospital, Cleveland, Ohio, August 24-25, 1979 

The course is designed for both the anterior Faculty 
segment and retinal vitreal surgeon. Two half Steven Charles, M.D. 
days will be spent in didactic sessions. Afternoon Memphis 
sessions will include workshops actually perform- N 
ing pars plana intraocular surgery on animal eyes \ ILLUMINATOR Howard Joondeph, M.D. 
with faculty supervision and video tape presen- Detroit 
tations. s 


Howard Kohn, M.D. 





f rs N Course Chairman 
The program topics will cover basic concepts of Cleveland 
pars plana intraocular surgery, including indica- 
tions for and techniques of pars plana lensecto- Ronald Michels, M.D. 
my and vitrectomy. Ocutome and Fragmatome Baltimore 





techniques will be emphasized. fee David Orth. M.D. 
16 CME Credit hours AMA Category |. f Chicago 
| (2 aniio Ronald Price, M.D. 
dE ATEM Cleveland 
William Reinhart, M.D. 


Cleveland 





Registration Fee Lawrence Singerman, M.D. 
Registration limited. For information con- Course Chairman 
$400.00 total course $70.00 didactic tact: Intraocular Microsurgical Workshop Cleveland 
morning session only. (checks payable to c/o Lawrence Singerman, M.D., 11201 
St. Luke’s Hospital Dept. of Ophthalmolo- Shaker Boulevard, Cleveland, Ohio 44104 Daniel Weidenthal, M.D. 


gy). (216) 421-1213 Cleveland 





ANTERIOR and POSTERIOR SEGMENT VITRECTOMY COURSE 
SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 


OCTOBER 11-12, 1979 


FACULTY 
JORGE N. BUXTON, M.D. JAMES C. NEWTON, M.D. 
GERALD B. KARA, M.D. | MORTON L. ROSENTHAL, M.D. 
RICHARD S. KOPLIN, M.D. FELIPE |. TOLENTINO, M.D. 
OTHERS TO BE ANNOUNCED 


Pre-operative workup of patient, including sonography. Anterior vitrectomy techniques in Cataract and 
Corneal Surgery. Posterior vitrectomy techniques in Retinal Diseases and Surgery. 


Slides, Films, Video-Tapes and Supervised Practice Surgery 
AMA-CME Credits, Category 1: 16 
Registration fee: $400.00 (Luncheons included) 

For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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A one day course in basic sonography and echography including a 
review of the fundamentals of Biometry. 


AMA-CME Credits, Category 1: 8 






DIAGNOSTIC OPHTHALMIC 
-ULTRASOUND and BIOMETRY 
with COMPUTER ANALYSIS 


SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK 
EYE AND EAR INFIRMARY 

OCTOBER 19, 1979 


K 


RICHARD S. KOPLIN, M.D. 
CLYDE R. LOCKE, M.D. 
MARTIN GERSTEN 
NEW YORK EYE AND EAR INFIRMARY 
AND 
BARTON L. HODES, M.D. 
NORTHWESTERN UNIVERSITY 


Registration fee: $75.00 
For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 










SYMPOSIUM ON 
DISEASES AND SURGERY 
OF THE LENS 
February 29 and March 1, 1980 


The Eye Foundation of America 


Kenneth G. Haik, M.D. 
Symposium Coordinator 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
(504) 581-3714 





CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 
ANNUAL SCIENTIFIC MEETING GREER 


Sunday, November 4, 1979 
Civic Center, Room A, San Francisco 


PROGRAM 

Practica! Indications for Extended Wear Lenses in Which Patients for Extended Wear ard Which 

An Aphakic Population.............. Harold A. Stein, M.D. for Intraocular Lenses? ............... K. S. Morgan, M.D. 
Ts ak ie tase dhs FA, a o Aa Jack Hartstein, M.D. Which: URS 2. - 5 aE Caran. ot James V. Aquavella, M.D. 
Analysis c? Orthokeratology Risks’. es ee gitar tasers Arnauld F. Scafidi, M.D. 

LT OU Id a utc ER pr A a Perry S. Binder, M.D. How Long Do They Last and What is the Cost of Contacts — 
BICIS LL ioo uhr Thomas J. Tredici, M.D. Daily and Extended ............ H..Dwight Cavanagh, M.D. 
“Piggy-Back’ - The Fitting of Hard Contact Lenses Shearing Intraocular Lenses: Where Does It Really Go 

onto Sc't Contact Lenses in Certain Diseased and What Does It Really Do To The Eye? R. J. Olson, M.D. 

Conditions of the Eye ......... Joseph A. Baldone, M.D. A Comparison of Posterior Chamber, Pre-Pupillary and 
$501... AREE EL SEDI JU E Donald J. Doughman, M.D. Anterior Chamber Intraocular Lenses Richard P Kratz, M.D. ' 
Round and Oval Cones in Kelman Lens and Other Anterior Chamber 

C eor PORN bt ee ence Sen. Henry D. Perry, M.D. TT vs cape ene e Richard H. Keates, M.D. 
Dom dL ay MEER PETS ERE T RIEN Claes H. Dohlman, M.D. UGH Syndromes and Sterile Hypopyen— 
The Effect of Extended Wear Soft Contact Lenses Wal b Donor S gigigisd siete E Miles A. Galin, M.D. 

OTT WIMP ITE MONTE POS UE S Perry S. Binder, M.D. Aphakic Correction in 
Extended Wear Lenses: How Do You Take Care of Them — tha Flo 5: nuo Siete ae Herbert E. Kaufman, M.D. 

What isthe Doctors Role? ..... Anthony B. Nesburn, M.D. 

No Registration Fee e The Profession is Cordially Invited »- 
HERBERT E. KAUFMAN, M.D., F.A.C.S. CLIVER H. DABEZIES, JR., M.D., F.A.C.S. * 
President Executive Vice President 
G. PETER HALBERG, M.D., F.A.C.S. , 


7:00 - 10:00 p.m. 


Please Mark Your Calendar! 





Public Relations Chairman 


7 Y T 
MEE hee SI Sete S Sh ENT ron 


Sis 


aaa. - 


ments pu 5 vss powers f Boi —90, 00D 
to +20.00D and up to —6.00D in cylindrica! 
Hydro Marc™ fico: A) soft contact (toric) lenses. And Hydro-Marc’s Standard 
lenses will fit more of your patients with Trial Set is used for fitting both spherical 
greater accuracy for the simple reason that and toric lenses. 
Hydro-Marc offers the broadest selection of One complete system. One modest price. 
lens parameters on the market today. Ready for you to try today. But don’t take 
Unlike other brands, which can be used our word for it. 
by only 50 or 60 percent of a practitioner’s You be the judge. Then call us with 
clientele, Hydro-Marc offers a complete your verdict. 
array of lenses for spherical fittings and for 


use on patients with astigmatism or other | 
problems of visual acuity. Base curves from hyd KL m arc” 
| A product of Frontier Contact Lenses, Inc. 


PO. Box 10157/1417 San Marco Boulevard 
Jacksonville, Florida 32207 


Additional Toll Free Numbers: Fla. (800) 342-9351 * N.E./U.S. (800) 874-5441 * S. E./U.S. (800) 874-3142 © (800) 874-527 
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In the application of topical ocular solutions, 





“Pouch”technique quadruples 


the amount of solution 
: retained in the eye 


Have patient put head back. Gently 
pull lower eyelid away from eye to 
make a pouch. Have the patient look 


up. 






2 


Put one drop into the cul-de-sac 
(conjunctival pouch) without touching 
the eyelid or lashes. 


Have the patient look down, then 
gently lift the lower eyelid and make 
contact with the upper lid. 
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Have patient keep eye closed for one 
or two minutes so blinking doesn't 
activate lacrimal pump. 


The use of the “pouch” method of applying Neosporin? 
Ophthalmic Solution or Ointment is recommended as good medical 
technique. In the eye, this product's triple-overlapping antibiotic 
formula is effective against a wide range of gram-negative and 
gram-positive bacteria. Efficacy has been proven in millions of uses 
over the past 20 years. 


l. Fraunfeleler FT. Hurwitz J, Marsey M: Presentation at Las Vegas Meeting of 
-`~ Associatidn for Research in Vision and Ophthalmology and the American Academy 
“Ot Qrhthalmology and Otolaryngology, Oct 6, 1976, as reported in Clinical Trencs in 
L2 ophthalmglogy, April 1977 
no ut In a controlled study comparing a variety of common techniques, retention ofeye 
drops on the eye after a five-minute interval went from 16% to 53% when the pouch 
technique was utilized in the under 20 age group. A 64% retention rate was 
achieved in the 50-60-year-old age group. 






NEOSPORIN 
3 Ophthalmic 
Solution Sterile 


(Polymyxin B-Neomycin-Gramicidin) 





Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 


See adjacent page for brief prescribing inforraation 





NEOSPORIN' 
Ophthalmic 
Solution sterile 
(Polymyxin B- 
Neomycin—Gramicidin) 


Each cc contains: Aesosporin® brand 
Polymyxin B Sulfate 5,000 Units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg neo- 
mycin base}; gramiciain 0.025 mg. Vehicle 
contains alcohol 0.5%. thimerosal (preserva- 
tive) 0.001% and the mactive ingredients 
propylene glycol, polwoxyethylene poly- 
oxypropylene compcund, sodium chloride 
and purifiec water. 


NEOSPORIN' 
Ophthalmic 
Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Serosporin® brand 
Polymyxin 8 Sulfate 5,000 Units; zinc baci- 
tracin 400 Units; necmycin sulfate 5 mg 
(equivalent to 3.5 mc neomycin base); 
specia! white petrolasum qs. 

Brief Disclosure below applies to the solu- 
tion and ointment. . 

INDICATIONS: For t»e short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibioties. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the components. 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing. 


PRECAUTIONS: 
Culture and susceptility testing should be 
performed during treatment. 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibioticsfor the treatment of 
future infections: kanamycin, paromomycin. 
streptomycin, and pessibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not umcommon cutaneous 
sensitizer. Articles ir the current literature 
indicate an increasesin the prevalence of 
persons allergic to rsomycin. Complete 
literature available cn request from 
Professioral Services Dept. PML. 


rroughs Wellcome Co. 
ema T&angle Park 
North Carola 27709 


Permanent Faculty 
John H. Sheets, M.D. 
John Alpar, M.D. 
Richard Binkhorst, M.D. 
William Harris, M.D. 
Charles Key, M.D. 
Guy Knolle, M.D. 
Bobby Maddox, M.D. 
William Snyder, M.D. 
Nalin Tolia, M.D. 
Rachel Sheets 


SHEETS EYE FOUNDATION 
AND TEMPLE UNIVERSITY 
DEPARTMENT OF 
OPHTHALMOLOGY 
PRESENTS 


Intraocular Lens Workshops 


WITH ALL POPULAR LENS DESIGNS. 


LIVE SURGERY DEMONSTRATIONS, 


MULTIPLE LAB SESSIONS WITH ANIMALS 


AND ARTIFICIAL EYES. 
LAB FACULTY. 


INTERNATIONALLY KNOWN PERMANENT AND 


VISITING FACULTY TO DEMONSTRATE 


INTRACAP OR EXTRACAP TECHNIQUES. 


Robert Azar. M.D. 
John Beale, M.B. 


Jerry Maida, M D. 


James Wise, M D. 


Category | CME Credit i 


Fee: $875.00, Limited Enrollment 


For information and registration contact Barbara Bu 
Executive Secretary, P.O. Box 7016, Odessa, Texas 7976 
Phone: Area Code 915 367-7241. 


Visiting Faculty 


Charles Bechert, M.D. 
Craig Bolton, M.D. 
Henry Clayman, M.D. 
Henry Hirschman, M.D. 
Richard Koplin, M.D. 


Steve Shearing, M.D. 
William Simcoe, M.D. 
Robert Sinskey. M.D. 
Jerry Tennant, M.D. 


INTRACAPSULAR AND EXTRACAPSULAR TECHNIQUES, 
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March 22, 23, 24, 1979 Odessa, Texas 
September 6, 7, 8, 1979 Odessa, Texas 
March 13, 14, 15, 1980 Odessa, Texas 


~. 


(Philadelphia Course October, 1979. Fee and date to be 
announced) 
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lf you’re looking 
for a new practice 
opportunity. . . 


look here 


American Medical Association 


Physicians 
Placement 
Service 


Opportunity «tJ 
Placement ` 
Register 


This new AMA Opportunity Place- 
ment Register contains a description 
of over 4,000 available practice oppor- 
tunities. Each listing is a brief coded 
summary covering location, type of 
practice, area of specialization, and 
other data. Included are two indexes 
to assist you in quickly finding the 
most suitable opportunity. 


Fast turnaround -- The Register is 
mailed within 24 hours of receipt of 
your request. After receiving your 
selections of the practice oppor- 
tunities on which you want further in- 
formation, full-page computer print- 
Outs on each selection are sent 
within 10 days. 


Order your Register now -- Published 
quarterly by the AMA Physicians’ 
Placement Service, this Register is 
the only comprehensive national 
listing of new practice opportunities. 


AMA Physicians’ Placement Service 
American Medical Association 
535 N. Dearborn/Chicago, IL 60610 


YES, | am interested in a new practice 
opportunity. Send me the new AMA 
OPPORTUNITY PLACEMENT REG- 
ISTER, along with the registration 
form. 
f 
Tene 2 
(197 atts a EDU ins EEG S: 
dress À 


City/State/Zip 
S/J 





ST Ty Pee 7 


INDEX TO ADVERTISERS 


A 
` 
Alcon Laboratories OE RETES AT O o He 2nd Cover, 1391, 3rd Cover 
Allergan Pharmacueticals iussi 1401, 1427, 1440, 1527, 1547, 4th Cover 
American Intra-Ocular Implant Society ...................... 1408 
American Gptical Corporation euam r i n a a a a 1399 
American Society of Ophthalmic Plastic 
& Reconstructive OE Lee decus eta E E: 1422 
Aquaflex .............. AAT E A ERTER APRIRE MH LU sashes socises aps el SiBbqur E EE 1429-1430 
Arizona Foundation for Ophthalmic 
Hosen S Rdusuod i lE oe nds secius dA i i is 1428 
Ayétet Laloratoriok o uc o a olii etel oeiailss cie 1436-1437, 1548-1550 
B 
Bausti & Lomb, Ine. uana aeria died Mc tle ei ED 1423-1424 
Beaver, Hindolnh,' Bié cinched o ee d UA 1546 
Brennan H. George; 3ED. Ine. Lino epe EE c e S o a 1422 
Burroughs Wellcome Company ..................... erret 1570-1571 
C 
COMA: Ene. 1e i daere meses pen dde e LIE LM Ea 1415, 1555 
Goburn Optiesl Industries sindonan Bises scit eder E e tecta geli 1558-1559 
Coherent, Ine. 2. Mae eM dur et 1530-1531 
Columbia University 
College of Physicians and Surgeons ................... e 1428 
Contact Lens Association 
ot-Ophthskimologhité 5, 5. 0 tes Sesevin nee mbi ere DE Lieder 1556-1557, 1567 
D 
De-Laur Ineorporáted 5 uote ene a cbs ess, 1426 
Dobeny Eye Foundiiomr. cds uada eere ME 1402 
E 
Eye Foundation of Aiseries 1... E o rere dde dia a ANEA 1567 
F 
Frontier Contact Lerises; Thé. cise sinc e iecore teoe t goi pRee tens e tete oris E hi 1568 
G 
General Medical Couipaliy Li. ese dest eoe isses asian E eh nox. 1425 
H 
Heag-Biroit Servite: Ine; acere sce a i PE ie 5 
Heyer-Schulte Medical Optics Center ....................... eerte 1434-1435 
H.O.V. Optienl CompanY a asco opi era eire i AAT MIRI thc. 1569 
I 
InnoMed Gorperatión 4... sis eeedieicioeit eiii ud atu ed adi dae Ee s 1403 
Intermedies Intraocular Ine. .......5..5 tabu e cree iu ih dea ek 1414 
IOLAB Corporation i. erint oit reae seaplane te ee. 1421, 1540 
K 
Keeler Optical Products, Ime. -Sirsi inne aA e 1409, 1439, 1534, 1542 
L 
Life-Tech Insteuments; Ine. uL n E LL. 1535 
M 
MeGhan Medical Corporation ......... 5 ree ecieosadusteeesevapsav cepe crono Uidoassess 1396-1397 
Medical Instrument Research 
Asaseiates, lnc... omaes odi inert dt E E A 1406 
Mentor: Lus ode et GaP eS A n chu sU REM TD T DE. SML MD 1532-1533 
Merck Sharp & Dohme, Division of 
Merck & Company Kenon aa rtr acd 1416-1418, 1528-1529 
Muro Pharmacal Laboratories, Ine. ......4..cecccsssecevoccosedoresecessecsececseseevsotcessesereceosecece: 1411 
N 
New York Eye 
and Ear Teens A SEE TO E S CEDES 1400, 1410, 1425, 1438, 1562, 1565, 1567 
New York Medical College, arri a A n an N E a 1564 
O 
Qenlat Instrument Tie noc. ccs credas LU pea Eres Sails tae di E. £s 1565 
Orko State University. 12.5. anu peace ind VERUM a Forest CES ED. E 1400 
P 
Precision Chetnet Co. Ing. i Ed dec iaa ene dtes ees pte, 1407 
Professional Pharmacal o. su e ALI ic de eiue Ahi e loci pda uiri 1432-143: 
R 
Richards Manufacturing Company, Inc. ................. eret 1413 
S 
Samt John Hougpltab ui eese ados iccirco id T, ed aee 1566 
pment Luke a Hospitak ta eos mt See a eio dion i da 1562, 15 
Naine Vincents TORRE sodain a diff ea eii csie E cae 1538-1539 
Santa Monica Hospital Medical Center ...........ccccssssescscsssessesceesncersseessesesnesarencereees 1420 
Saunders, W.B., Company 15 cusccie ird one e acsi eese e riederns diligens acis 1561 
Sheols. Eye Foundation... 5 ee eese s octesscsen A a ied 1410, 1571 
Smith Kline & French Laboratories ...................... ceret 1404-1405 
Sonometries Systenis; L0 sesaran a aA, dari ridus Bear duh bee tans cin 1431 
T 
Topcon Instrument Corporation of America ................... trees 1419 
U 
University af lows essit collec sas Imi adiecit oid d Ue sutil 1536 
University of Puerto Rico-Mercy Hospital ...................... erret 1438 
University cf Texas Medical School ........................... ttes 1410, 1565 
W 
Washington University School of Medicine .................. e 1400 
Wayne State University Seaan n re ode ath aint 1560 
Wis ye Hbspitél- 15,5, deleted E E eee Rol 1412, 1425, 1438 
Z 
Agiss Carl, Inc. 1. er aa Ma th o certas ER os tok 1393, 1395 


While every precaution is taken to insure accuracy, we cannot guarantee 
against the possibility of an occasional change or omission in the preparation 
of this indez. 


ef 


ul 


have known about BSS® 
( Balanced Salt Solution ). 


You know that BSS is a superior 
irrigating solution, but did you know that 
BSS comes in two unit dose sizes of 15 ml 
and 500 ml? You can choose the size 
that’s right for each surgical procedure. 
The larger 500 m! unit dose is 
particularly useful for longer procedures 
where a large volume of solution is 
required. And both unit dose sizes are 
preservative-free, designed to be used for 
one surgerv and discarded, eliminating 
the risk of cross-contamination from 
patient to patient. 
BSS gives you everything you need 
in an irrigating solution plus a choice 
Of sizes. For more information, write 
us, or ask your Alcon Surgical 
Representative. 


(C) Alcon Laboratories. Inc. 





; l8 years of 


; rel lability 
* in the 
4 treatment of 


AV conjunctivitis" 


BLEPHAM IDE. 


ufacearmide sodium 10%, prednisolone acetate 0/76, phenylephnne HU uo) Louin 
Proven fast and Mic 


Plus, Blephamide provides these added benefits: 
e Phenylephrine HCI 0.1295 — whitens" engorged vessels in the eye 
and lid 
e Liguifilm® (polyvinyl alcohol 1.495) — soothes eyes and prolongs drug 
contact time 
Conveniently available in microfine suspension for daytime use and 
ointment for nighttime application. 


*This drug has been evaluated as possibly effective for this indication. See prescribing information. 








BLEPHAMIDE® Liquifilm* sterile ophthalmic suspension S.O. P? sterile ophthalmic ointment 
Description: Suspension contains: sulfacetamide sodium 10.0%; prednisolone acetate* (microfine suspension) 0.2%; phenylephrine HCI 0.1295; Liquifilm (polyvinyl alcohol) 1.4%: with: 
phenylmercuric nitrate (0.004%); antipyrine (0.1%); polysorbate 80; edetate disodium, sodium phosphate dibasic, anhydrous; sodium phosphate monobasic; sodium thiosulfate; hydrochloric 


acid to adjust pH to 6.8; and purified water 
Ointment contains: sulfacetamide sodium 10.0%; prednisolone acetate* 0.2%: with: phenylmercuric acetate (0.0008%); mineral oil; white petrolatum; and nonionic lanolin derivatives. 


*Licensed under patent 3,134,718 
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Contraindications: aa ahaaha simplex (dendritic keratitis), purulent untreated infections, vaccinia, varicella and most other viral diseases of the cornea and conjunctiva, ocular tuber- 


culosi ngal diseases of the eyes. Warnings: 1) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid. 2) Extended use may cause 
incaeased intrao pressure in susceptible individuals. It is advisable that the intraocular pressure be checked frequently. 3) In those diseases causing thinning of the cornea, perforation 
has been n to have occurred with the use of topical steroids. 4) Use with caution in patients with known or suspected sensitivity to sulfonamides — if sensitivity or other untoward 
reacti occur, discontinue medication. 5) BLEPHAMIDE ophthalmic suspension should be used with caution in the presence of narrow-angle glaucoma. 6),Reports in tre literature 
indicate that posterior subcapsular lenticular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids. 


AIIERGAN Pharmaceuticals, Inc., Irvine, California 92713 . 0179 
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» The needle 
» for ophthalmic 


\ surgery. 


à rhe Alcon Needle's superb cutting surface 


extends to the widest portion of the needle to 
minimize tissue drag and trauma. It retains 
sharpness pass after pass and is available in a 
variety of specialized designs. To protect and 
simplify handling of the fine needle and suture, 
the Alcon Needle is packaged in our remark- 
able ASSIST O.R. “ PAK. 
Your Alcon representative can show you still 
other reasons why the Alcon Needle is. 
the needle for ophthalmic surgery. 


Alcon Surgical 


surgical Products Division 
Alcon Laboratories, Inc. 
P.O. Box 1959 
Fort Worth, Texas 76101 


017929 D 





3 Out of 4 patients 
reported less sting* 


| p New Naphcon-A" helps you with 
ue apports amorea B the two things that concern you about 
v--NOORdYN A » topical antihistamine/decongestants. We 
set out to take the sting out... and double 

blind tests* verify that Naphcon-A does just 

that. And, then we addressed curselves to the 

need for decongestant activity. Lower concentra- 

tion of naphazoline reduces potental for rebound 
congestion associated with higher concentration 
products. We found that we could each eve an optimal 
level of therapeutic effectiveness with a minimum 
level of drug concentration. What happens with 
Naphcon-A are the things you expect from an antihis- 





for a comfortable, antihistamine/decongestant, you will be 
happy to know about new Naphcon-A. 


*Alcon Double Blind Stucies— Protocol No. 72-2-04 | 


INDICATIONS: Based on a review of a related combinaton of drugs by 
the National Academy of Sciences-National Research Counci and/or other in- 
formation, FDA has classified the indications as follows: "Poss:;oly" effective: For 


relief of ocular irritation and/or congestion or for the treatrrent of allergic, inflam- 
matory, or infectious ocular conditions. Final classification of the less-than-effec- 
tive indication requires further investigations. 





Contraindicated in narrow angle glaucoma and hypersensitivity. Use with caution in 


elderly with cardiovascular disease, arrhythmias, hypertension, diabetes, diabetic keto- 
acidosis. Avoid contamination of dropper tip The following adversesreactions may occur 
pupillary dilation, increase in IOP, systemic effects; i.e. hypertensien, cardiac bb a de 
ities and hyperglycemia. 


Ours 
doesnt 
STING 


New Naphcon-A 


(Naphazoline hydrochloride and pheniramine maleate) 





The first comfortable 
antihistamine/decongestant 
combination. 





À a 
34979,AICon Laboratories, Imc 


Viere than ` 


TA TOA a 


tamine/decongestant: soothing the eye, calming itching. 
and reduction of ocular congestion, relief from the — 
symptoms of allergic conjunctivitis. So, if you are lOSking © 





| Tm SDE af Alcon Laboratories, Inc., Fort Worth, Texas 76134 aig | 
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Cryotherapy of Pseudomonas Keratitis and Scleritis 
Richard A. Eiferman, MD, Louisville 


Pseudomonas Corneal Ulcer 
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Frontalis Suspension in Congenital Ptosis Using a Polyfilament, 
Cable-Type Suture 
James A. Katowitz, MD, Philadelphia 


Blepharophimosis, Ptosis, Epicanthus Inversus, and Primary Amenorrhea 
Philip L. Townes, MD, PhD, Eberhard K. Muechler, MD, Rochester, NY 


Pigmentary Dispersion and Glaucoma 
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Archives of~= 


Ophthalmology 


Continuing the Publication 
Founded by Herman Knapp, 1869 
The objectives and goals of the Archives of 
Ophthalmology are education: To inform its 
readers of progress, problems, and pertinent 
research in the practice of ophthalmology 


through the publication of original contributions 
and observations. 


EDITORIAL BOARD 


Frederick C. Blodi 
Chief Editor 
330 Ferson Ave 
lowa City, IA 52240 


Richard F. Brubaker, Rochester, Minn 

H. Mackenzie Freeman, Boston 

J. Donald M. Gass, Miami, Fla 
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Joseph Dennehy, General Sales Manager; 
Director, Advertising Sales and Promoticn Ser- 
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ment 


Director, 


SUBSCRIPTION RATES: The yearly rate of the 
ARCHIVES OF OPHTHALMOLOGY is as follows: 
for members of the AMA, $1.50, included in the 
annual membership dues; for nonmembers, $24 
for one year, $40 for two years in the United 
States and US possessions; all other cot ntries, 
one year, $34; two years, $60. Special yearly 
price to residents, interns and medical students 
in the United States and US Possessions, one 
year, $12; two years, $20. Please address 
subscription orders to American Medica Asso- 
ciation, Circulation-Fulfillment Department, 535 
N Dearborn St, Chicago, IL 60610. Phone: (312) 
751-6079. 


CHANGE OF ADDRESS: POSTMASTEF: send 
address changes to Helen R. Mazur, D rector, 
Circulation-Fulfillment. Notification of eddress 
change should be made at least six weeks in 
advance, including both old and new addresses, 
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. All the slit lamps you'll ever need: : 


The economical Zeiss 30SL/M With optional accessories tor: [he great name in optics 
T 1. Corneal thickness measurement 


2. Anterior chamber depth measurement 
3. Corneal curvature measurement 
4. Applanation tonometry 


9. Length and angle measurements 

6. Photography of the anterior segments 
with widefield illumination 

£ Anterior segment fluorescein engiography 

8. Coobservation 

And always included: the finest eptics, easy 

one-hand operation, and bright halogen 

illumination 


West Germany 


Nationwide service 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branc es: Atlanta. Boston Chicago, Houston, Los Angeles, 
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario. M3B 2S6. Or call (416) 449-4660 


Regular slit lamp pathology Corneal thikness measurement with Pachometer 
ae attachment 


Corneal curvature measurement with Keratometer 
attachment 
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Sharpshooting in the O. R.— 


Through the drape .. . even from across the room And when you use Operation a 


With the touch of a button on the cordless infrared remote ees ytd Sewers is. E" 73 ds | 
control you photograph in sharp focus exactly what you see. Me AM enjoy " 


Never move your hands or eyes from the operating scene. A i . 
No cord, no cable release, no camera power supply cable, no motorized zoom 

extra person in the sterile area. At your command, anyone motorized focusing _ 

can push the buttan from across the O. R. This is a significant motorized height adjustment. 

advance. Add to this the superb Zeiss optics, plus the widest choice 


With the new CONTAX RTS camera on any Zeiss Operation of accessories for coobservation and documentation, Result: 
Microscope, you can enjoy unprecedented convenience, relia- The most undistracting and convenient aids to ease the burden 


bility and quality in fully automatic remote-controlled photog- of microsurgery. 


raphy: 
automatic exposure selection Write for details. ^. 
automatic shutter release ja 
automatic film advance. Nationwide service. "d : 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston,Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 256. Or call (416) 449-4660. 
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THROIGH THE FY. 
OF THE COMPUTER 


The calculated role of 
bioavailability in I.O.P. control 





IOP/mm/hg 





TIME IN HOURS 
li Sequels M Tablets — 


Effect on I.O.P. over an 18-hour period after a single 
oral dose o: DIAMOX SEQUELS, based on computer 
analysis of patient I.O.P. records. 


mcg/ml 





e 2 4 6 8 10 12 
TIME IN HOURS 


WSeques F Tablets » s » Estimated curve during first six hours. 


Steady-state blood levels of acetazolamide over a 
period o 12 hours following one DIAMOX SEQUELS 
Capsule twice a day, compared with administration of 
250 mg -ablets q.i.d. Based on computer analysis of 
patient blood samples. 


DIAMOX SEQUELS 


ACETA ZOLA MIDE 


Sustained Release Capsules 500 mg. 


Proven bioavailability for effective control of I.O.P. 
with convenient b./.d. dosage 


Elaborate and complex manufacturing processes 
achieve the correct blend of coated and uncoated 
granules fer sustained and optimal release of 
DIAMCX SEQUELS medication. Equally important, 


computer analysis confirms batch to batch bio- 
availability after manufacture. DIAMOX SEQUELS — 
convenient b.j.d. dosage that produces a predictable 
response in your patients. 





Indications: Tablets and Parenteral only: For adjunctive treat- 
ment of- edema due to congestive heart failure; drug-induced 
edema; centrencephalic epilepsies (petit mal, unlocalized sei- 
zures). Afl*orms: Chronic simple (open angle) glaucoma, secon- 
dary glaucoma, and preoperatively in acute angle closure 
glaucoma where delay of surgery is desired in order to lower 
intraocu'ar pressure. 

Contraindications: When sodium and/ or potassium serum 
levels a depressed, in marked kidney and liver disease or 
dysfunction, suprarenal gland failure and hyperchloremic 
acidosis. Long-term use in chronic noncongestive angle closure 
glaucorra. 

Warning: Although teratogenic and embryocidal effects demon- 
strated in mice at more than ten times the equivalent therapeutic 
doses have nct been evidenced in humans, do not use DIAMOX 
in pregrancy, especially during the first trimester, unless ex- 

' pected benefits outweigh these potential adverse effects. 

Precautions: increasing the dose may increase drowsiness and 
paresthesia and decrease diuresis. Adverse reactions common 


iil 


to all sulfonamide derivatives may occur: fever, rash, crystalluria, 
renal calculus, bone marrow depression, thrombocytopenic 
purpura, hemolytic anemia, leukopenia, pancytopenia, 


agranuloeytosis. Early detection is advised and if such occur, ' 


discontim. e drug and institute appropriate therapy. 

Adverse Reactions: Short-term therapy; (minimal) pares- 
thesias, particularly a “tingling” feeling in the extremities; some 
loss of appetite, polyuria, drowsiness, confusion. Long-term 
therapy: An acidotic state may supervene usually corrected by 
bicarbonate. Transient myopia. Other: (occasional) urticaria, 
melena, hematuria, glycosuria, hepatic insufficiency, flaccid 
paralysis, convulsions. 
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LEDERLE LABORATORIES, 


A Division of American Cyanamid Company 
Pearl River, New York 10955 .. 019-9 


The New Topcon SL-3D ; 


1 


Featuring smooth, one-handed positioning and a wide 9mm 
diameter maximum aperture. 























The new Topcon SL-3D improves upon a 
time-proven slit lamp design. The height 
adjustment control is now located at the 
base of the joystick to make accurate 
one-handed positioning possible. And the 
maximum diameter of the slit has been 
increased to an unprecedented 9mm. 
Slit height adjustment is either 
continuous or with a choice 
of click stops at 9, 8, 5, 3, 2, 
. T, and O.2mm. Slit width is 
continuous from O to 9mm. 


The unique vertical design of 
the Topcon SL-3D also per- 
mits the horizontal slit beam 
to be inclined up to 2O? for 
horizontal sections. An 
adjustable fixation 
marker makes it easy 
to adapt the marker 
to your patient's 
individual refraction. 
And we've made the 
Hruby lens a standard 
accessory, included in 
our already low base price. 


The options on the SL-3D are as 
attractive as the standard accessories. 
There are provisions so you can easily fit a Goldman 
tonometer to your instrument. And we've also developed 
a unique and inexpensive new "through-the-eyepiece'" camera 
attachment, that facilitates documentary photography with 
results that display a remarkable degree of clarity and resolution. 
Please contact your Topcon dealer for more information. 


TOPCON 


A New World of Precision Optics ! 


T6pcon Instrument Corp.of America, 9 Keystone Place, Paramus, New Jersey 07652 
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Frederick C. Blcdi, MD, University of Iowa Hospitals and Clinics, 
Iowa C:ty, 1A 52242. Manuscripts are received with the understand- 
ing that they are not under simultaneous consideration by another 
publication. Accepted manuscripts become the permanent prop- 
erty of the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

In addition, in view ef The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: “In consideration of the American Medical Asso- 
ciation’s taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA.” We regret that transmittal letters not 
containing the feregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proo:s for approval. The author is responsible for all 
statements in his werk, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript Presaration.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 22 
x 28 em (8% x ll-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.- Titles snould be short, specific, and clear. They should 
not exceed 42 caaracters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include tke full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing — The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consert.— Manuscripts reporting the results of experi- 
mental investigat-ons of human subjects must include a statement 
to the effect that mformed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conciusions. The abstract replaces the summary. 

References.—Lis- references in consecutive numerical order (not 
alphabetically). Osce a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbreviated 
in Index Medicas). (4) volume number, (5) inclusive page numbers, 
and (6) year, in that order. References to books should include (1) 
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author(s), (2) chapter title (if any), (3) editor (if any), (4) title of - 


book, (5i eity of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their correct 
text citation. 

Metriczstion.— All measurements must be in metric units. English 
units mar also be given parenthetically if the measurements were 
originally done in English units. 

lllustrations.—Use only those illustrations that clarify and 
augment the text. Submit illustrations n duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photecopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size Artwork submitted for 


publication may be relettered to achieve uniformity of leitering 


style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations shoule preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medieal illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 


lettering or preset type is preferred to hand-lettered labels. If ' 


halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board sur- 
face if the artwork consists only of line ink technique. 

Illustrations in full celor are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part ef the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustratiens or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be earefully packed and sent with the manuscript. 

Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a.possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, velume number, page(s), 
month, anc year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts cortairing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.— Sach table should be typed double-spaced, including all 


headings, an a separate sheet of 22 x 28 cm (8!» x 1F inch) paper. * 


Do not use larger size paper. If a table must be cogtinued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 
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. Superior 
Vision 
care 


It's no secret that superior vision care begins with 
superior instrumentation. The award-winning 
6600 AUTO-REFRACTOR" is just that 


. the fastest, most accurate refracting 
system in the world. And knowledgeable professionals 


1 i .. . Superior . . 








be 
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who want the best for themselves and their patients. 
repeatedly choose the 6600 AUTO-REFRACTOR? ` 


EI it’s the professional's choice. 


superior 


instrumentation. 


The 6600 AUTO-REFRACTOR. 


Acuity 


qM) Systems 





The Professional's Choice. 
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I'm a professional. Tell me more. 





Incorporated 
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Name 


City 












Telephone í 


[] Please send me your Professional 
Information Portfolio with full details 
about the 6600 AUTO-REFRACTOR. 
Be sure to also include your helpful 
booklets on: 

[] "How to lease professional 
instrumentation" 

[] "How to run your office more efficiently" 

[] "How to protect yourself from excessive 
taxation" 

Please answer these brief questions, so 
that we may customize the Professional 
Information Portfolio tc match your 


State 
) 





practice. 

. lam in a [J solo (j groyp/partnership 
practice. 

. | do approximately refractions in a 
typical day. 

. | have examination rooms lanes. 





. I] have [] have not had a demonstration 


of the Acuity Systems 6600 
AUTO-REFRACTOR. 


. | am considering adding an automated 


refractor to my practice 
C] soon [ ] in 8 months [ ] in the next year. 


Mail coupon to: Acuity Systems Inc., 11413 Newton Sq., Reston, VA. 22090 
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i| 18 years of 
14 reliability 
; treatment of 


j treatment or | 
¢ 16 conjunctivitis" 


BLEPHAMIDE 


sufacetamide sodium 100, prednisolone acetate 0.2%, phenylenhrne HO 196) Lui. 
Proven fast and effective. 


Plus, Blephamide provides these added benefits: 
e Phenylephrine HCI 0.12% —"whitens" engorged vessels in the eye 
and lid 
@ Liquifilm® (polyvinyl alcohol 1.495) — soothes eyes and prolongs drug 
contact time 
Conveniently available in microfine suspension for daytime use and 
ointment for nighttime application. 


*This drug has been evaluated as possibly effective for this indication. See prescribing information. 


BLEPHAMIDE® Liquifilm* sterile ophthalmic suspension S.O.P* sterile ophthalmic ointment 

Description: Suspension contains: sulfacetamide sodium 10.0%; prednisolone acetate* (microfine suspension) 0.2%; phenylephrine HCI 0.12%; Liquifilm (polyvinyl alcohcl) 1.4%: with: 
phenylmercuric nitrate (0.004%); antipyrine (0.1%); polysorbate 80; edetate disodium, sodium phosphate dibasic. anhydrous; sodium phosphate monobasic; sodium thiosulfate; hydrochloric 
acid to adjust pH to 6.8; and purified water. 

Ointment contains: sulfacetamide sodium 10.0%; prednisolone acetate* 0.2%: with: phenylmercuric acetate (0.0008%); mineral oil; white petrolatum; and nonionic lanolin derivatives 
“Licensed under patent 3,134,718. 






Indications: Based on a review of this drug by the National Academy of Sciences-National Research Council and/or other information, FDA has classified the indications as follows: 
"Possibly" effective: Nonpurulent blepharitis and blepharoconjunctivitis (seborrheal, staphylococcal, allergic); nonpurulent conjunctivitis (allergic and bacterial). Final classification 
of the less-than-effective indications requires further investigation. 






Contraindications: Acute herpes simplex (dendritic keratitis) purulent untreated infections, vaccinia, varicella and most other viral diseases of the cornea and conjunctiva, ocular tuber- * 
culosis and fungal diseases of the eyes. Warnings: 1) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid. 2) Extended use may cause 
ingreased intraocular*pressure in susceptible individuals. It is advisable that the intraocular pressure be checked frequently. 3) In those diseases causing thinning of the cornea, perforation 
has been known to have occurred with the use of topical steroids. 4) Use with caution in patients with known or suspected sensitivity to sulfonamides — if sensitivity or other untoward 
reactions occur, discofttinue medication. 5) BLEPHAMIDE ophthalmic suspension should be used with caution in the presence of narrow-angle glaucoma. 6) Reports in :he literature 
indicate that posterior subcapsular lenticular opacities have been reported to occur after heavy or prctracted use of topical ophthalmic corticosteroids. x 


AlleRGAN Pharmaceuticals, Inc., Irvine, California 92713 0179 


: Take Precise 
‘Measurements 
in Microsurgery 





The Terry Keratometer 


. . . the first Quantitative Surgical Keratometer 


With modular modifications to your Zeiss OPMI 6 or OPMI 65, 
you, the surgeon, will now have the control 
necessary to eliminate astigmatism 
through precise wound closure a: the time of surgery. 


An innovative approach to the elimination 
of corneal astigmatism. 





For more details and course information, write: 


9 nng Me g] CORPORATION 


P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 e (714) 628-3318 
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4mm" 


The University of Miami School of Medicine 
Department of Ophthalmology 
The Bascom Palmer Eye Institute 


Invites you to 


THE 1979 NEURO-OPHTHALMOLOGY COURSE 


December 6-8, 1979 
Key Biscayne Hotel 
Miami, Florida 


THEME = VASCULAR AND ENDOCRINE DISEASES 
IN NEURO-OPHTHALMOLOGY 


Topics to be covered will include Hypertension 1980; Retinal Vascular Disease: Optic Nerve 
Vascular Disease; Radiology for the Ophthalmologist; Thyroid Eye Disease; Ocular Myasthe- 
nia Gravis; Pituitary Syndromes; Intracranial Vascular Disease; and will feature clinical 
conferences with actual case presentations and discussions by the Faculty and audience. 
Free papers are also invited. 


Faculty for the Course will include: 
Dr. Ronald M. Burde 
Dr. John A. Costin 
Dr. J. Donald M. Gass 
Dr. Joel S. Glaser 
Dr. Barry J. Materson 
Dr. John A. McCrary, III 
Dr. J. Lawton Smith 


Registration fee is $250 for practitioners. A special rate of $100 is available for residents 
upon application from their Department Head. Remember the last three winters up North, 
folks, so sign up early! Make checks payable to Continuing Education in Ophthalmology and 
mail to: 


Neuro-ophthalmology Course 
Continuing Education in Ophthalmology 
e P.O. Box 610326 
° Miami, Florida 33161 
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<eeler’s new Prism Loupes 


e Rooftop prism for outstanding resolution and 
uniformity of field 

e Unequalled optical system 

e Eyepiece positioned close to eye to increase field 

May be worn with spectacles; or prescription may be 

incorporated into eyepiece 

Independent PD adjustment 

Loupes flip up and out of field 

Lightweight headband 

Comfortable velcro-backed foam pads 

Adjustable axial or coaxial fiberlite illumination 

Magnification systems quickly interchanged 

(ax, S 7X] 

e Sterilizable adjustment handles 

e Working distance: 13.5" 





e 
456 Parkway, Lawrence Park Industrial District, Broomall. PA 19008. . 
C C C Philadelphia * New York * Boston + Los Angeles * Chicago * Houston * Atlanta + Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced ia Broomall, PA j 
keir ..with the future in sight 


cro? 


e infected eye- 


If you trace it to one of these common problems... 


Acute bacterial 
conjunctivitis * 
Marked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer * 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt in- 
stitution of therapy is 
vital to avoid possi- 
ble visual difficulty. 


“When due to susceptible microorganisms. 


Gantrisin® suttisoxazole diolamine/Roche Indications: Conjunctivitis, corneal ulcer, other superficial ocular infec? : 
Ophthalmic Solution, Ophthalmic Ointment tions due to susceptible microorganisms; as adjunct in systemic sul-  ( 


Before prescribing, please consult complete product information, fonamide terap y Or trachoma. — 

a summary of which follows: Contraindications: Hypersensitivity. | 
Precautions: Incompatible with silver preparations; inactivated by 
para-aminobenzoic acid in purulent exudates; may increase growth of 
nonsusceptible organisms, including fungi. Ointment may retard 
corneal healing. Discontinue use if undesirable reactions occur. 





watch it respond to 


Gantrisin 


sulfisoxazole diolamine 


Ophthalmic Solution 
and Ophthalmic Ointment 


Effective treatment for comjunctivitis, 
corneal ulcer and other infections due to 
susceptible microorganisms; such as 
Staphylococcus aureus 

Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning 

Ophthalmic Ointment—aiso containing 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 

A Brief Summary of the product infor- 
mation, below, provides precautions and 
contraindications 


Main photo taken with the Carl Zeiss photo slit lamp. 


Dosage and Administration: Solution: 2-3 drops in eye 3 or more liche Lborairien 
times daily. Take care not to contaminate dropper. Ointment: small Division of "Pur MT Sih ole 
amount in lower conjunctival sac 1-3 times daily and at bedtime. Nutley. Bow i ovi OTHO 


How Supplied: 
Solution, '2-oz bottles with dropper. Ointment, 's-oz tubes. 








. Eyedrops, 
not teardrops 





 Phospholine 
lodide 


(ECHOTHIOPHATE IODIDE 





FOR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


The emotional impact of accommodative esotropia on a 
young chiid need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
0125% instilled daily in each eye prior to retiring, for 
two orthree weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...Ifthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 

If corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
stead of bifocals. 

If surgery ig necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 
deviation. 


ATA 
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BRIEF SUMMARY EA 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a lona-acting cholinesterase inhib- 
itor for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-elosure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component 
Contraindications: 1. Active uvee inflammation 

2. Most cases of angle-closureglaucoma, due to the possibility 
of increasing angle block. 

3. Hypersensitivity to the active-or inactive ingredients. e 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy Fas not been established, nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis. because of possible adverse additive 
effects 
Precautions: 1. Gonioscopv is recommended prior to initiation 
of therapy 

2. Where«there is a quiescent uveitisor a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense anc persistent miosis and 
ciliary muscle contraction that rray occur 

3. While systemic effects are irtrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensiveabsorption area. The hands 
should be washed immediately following instillatiom, « 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory d fficulties, or cardiac irregularities 
occur 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides tprofessional gardeners, farmers, workers in plants 
manufacturing or formulating sch products, etc.) should be 
warned of the additive systemic effects possible from absorption» 
of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesacides, the wearing of respiratory 
masks, and frequent washing and clothing changes may be 
advisable 

6. Anticholinesterase drugs shoulc be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy. parkinsonism, and other disorders that may 
respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hypherra 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detachment 
Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinai detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in adult 
patients without a previous history of this disorder 

2. Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness. browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if teeatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent in 
children. Tne cysts usually shrir« upon discontinuance of the 
medicatiom, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia 

5. Prolonged use may Cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have Deensprocuced experimentally in 
normal monkeys. Routineexaminations should accompany 
clinical use of the drug 

7. Paradoxical increase m intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- 
ing a sympathomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atrapine. 2 mg parenterally: 
PROTOPAM* CHLORIDE (praiidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary. 
How Supplied: Four potenciesare available. 1.5 mg package 
for dispensing 0.03% solution; 3.0 mg package for 0.06% 
solution; 6.25 mg package for ©. 125% solution; 12.5 mg 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acd may have been incorporated to 
adjust pH during manufacturing), chorobutamol (chlorál deriva. 
tive), mannitol, boric acid and exsiccated sodium phosphate. 
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Iris Chafe- The direct cause 
has yet to be defined, the 
effect has been reported. In 
those instances not 
medically manageable, 
micro-hyphema, intermittant 
elevated pressure and uveitis 
have been the cause of lens 
removal. 


The response from those 
physicians experiencing 
complications has been rapid 
and informative. The major 


Figure 1 represents the 
model 91-ACV50 which 
allows for a constant vault 
of .5mm. 


Figure 2 represents the 
industry mean of those plano 
convex lenses manufactured 
to date. The vaults range 
from .24mm. to .33mm 


by IOLAB 


point raised was the 
proximity of the posterior 
surface of the lens to the iris. 
The second being the edge 
finish. It was also noted, that 
even in those lenses with 
what appeared to be good 
edge finish, the above 
mentioned phenomenon still 
presented itself 


As an added note, the area 
of the lens used to change 
the diagonal length 
dimension entered into the 
design considerations, as 
most manufacturers routinely 
extend the footplate length, 
thus adding to the iris 
contact area. By using the 
strut area to increase or 
decrease the lens length, a 
constant iris touch area is 
maintained as well as a 
minimum of a .5 millimeter 
vault. Even with a vaulting of 


5 millimeters, a mean height 
of only 1.3 millimeters to the 
apex of the front surface is 
easily achieved. 


Quality control inspection on 
the Optical Comparitor 
(above photograph) insures 
that footplates are perfectly 
flat. 


By applying the same optical 
polish techniques used on 
the lens surface to that of 
the edge (in addition to 
increasing the distance 
between the posterior side of 
the lens and the iris face) we 
feel that we have responded 
in full to those 
recommendations on anterior 
chamber lens design made 
to us. 


For more information please 
call Physicians Dispensing 
Corporation: 

Toll Free: 800 854-1761 

Toll Free in California 

800 472-7770, 800 472-7813 
Telephone: 714 594-2625 


The 
Precision 
Optics 
People 
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llth ANNUAL ESTELLE DOHENY EYE 
~: FOUNDATION CONFERENCE 


DISEASES and SURGERY 
of the RETINA and VITREOUS 


Sponsored by 
ESTELLE DOHENY EYE FOUNDATION 
and 
UNIVERSITY OF SOUTHERN CALIFORNIA ESTELLE DOHENY EYE FOUNDATION 
DEPARTMENT OF OPHTHALMOLOGY 
September 12, 13 and 14, 1979 D 


Los Angeles Hilton Hotel—930 Wilshire Boulevard, Los Angeles, 90917 


DIABETIC RETINOPATHY—LASER PHOTOCOAGULATION—RETINAL DETACHMENT SURGERY—MACULAR 
DEGENERATION— RETINAL VASCULAR DISEASE—VITRECTOMY INSTRUMENTATION FOR 
INTRAOCULAR SURGERY—ADVANCES IN VITRECTOMY 


Wednesday: Principles and Techniques of Fluorescein Angiography, Cystoid Macular Edema, Senile Macular 
Degeneration, Treatment of Senile Macular Degeneration, Branch Retinal Vein Occlusion, Central Retina -Vein 
Occlusion, Toxoplasmosis, Diabetic Retinopathy, Treatment of Diabetic Retinopathy. 





Thursday: Vitrectomy Instrumentation, Preoperative Clinical Examination, Ultrasound, Electropaysiology, Basic 
Vitrectomy Techniques, Lensectomy, Diabetic Traction Detachment, Principles of Retinal Detachment Surgery, 5 
Pseudophakic Retinal Detachment, Management of Giant Retinal Tears, Prophylactic Cryoretimopexy, Massive |. — 
Periretinal Proliferation. 


Friday: Vitrectomy Techniques in Cataract Surgery, Retro-Intraocular Lens Membranes, Vitrectomy in Endophthal- : 
mitis, Vitrectomy for Intraocular Foreign Bodies, Double Perforating Injuries, Complications o* Vitrectomy, Future b 
Advances in Vitreous Surgery. 

Participating Workshops in Fluorescein Angiography, Ultrasound, Electrophysiology, Vitrectomy Instrumentation, 
Perimetry, Laser Photocoagulation, C-P-C, and Pathology. 


The Estelle Doheny Memorial Lecture........Arnall A. Patz, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture... . Robert Machemer, M.D. 

GUEST FACULTY DOHENY EYE FOUNDATION—UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Thomas M. Aaberg, M.D. Ronald H. Akashi, M.D. Glen E. Jarus, M.D. Arthur E. Oberman, M.D. 
Alan C. Bird, F.R.C.S. Janet C. Blanks, Ph.D. Otto H. Jungschaffer, MD. Thomas E. Ogden, M.D., Ph.D. 
Dean Bok, Ph.D. David S. Boyer, M.D. George K. Kambara, M.D. Ralph S. Riffenburgh, M.D. 
Steven T. Charles, M.D: James R. Brinkley, M.D. Sidney H. Mandelbaum, M.D. Stephen J. Ryan, M.D. 

D. Jackson Coleman, M.D. Bernice Z. Brown, M.D. Bill Milam Stephen K. Schaller, M.D. 
Robert Y. Foos, M.D. Stanley Carson, M.D. James B. Miller, M.D. H. John Shammas, M.D. 
H. Mackenzie Freeman, M.D. Edward F. Cherney, M.D. Don Minckler, M.D. Ronald E. Smith, M.D. 
Allan E. Kreiger, M.D. Kenneth R. Diddie, M.D. George E. Morgan, M.D. Alan A. Sayder, M.D. 
Robert Machemer, M.D. Jerry F. Donin, M.D. Hugh L. Morris, M.D. Nino Sorgente, Ph.D. 
Ronald G. Michels, M.D. Steven E. Feldon, M.D. A. Linn Murphree, M.D. James R. Wilson, M.D. 
Arnall A. Patz, M.D. B. John Hodgkinson, M.D. Anthony B. Nesburn, M.D. Warren A. Wilson, M.D. 
Francis C. Hertzog, Jr. M.D. John F. Nursall, M.D. T. Rodman Wood, M.D. 
A. Ray Irvine, M.D. Richard R. Ober, M.D. 


Tuition: $250.00 (includes course abstracts, luncheons, mixers) 
Certified for 22 hours credit, Category |, AMA, CMA 
CONFERENCE CO- ry Kenneth R. Diddie, M.D., Richard R. Ober, M.D., Stephen J. 3yan, M.D. 


| LEa For Application: Conference Office STRE. 
2 Estelle Doheny Eye Foundation ° 

1355 San Pablo Street 

Los Angeles, CA 90033 
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Dry-eye patient improvement with exclusive 


use of Hypotears. 


Percent of Patients Improved 


Blurred Photophobia Burning 
Vision 





Foreign Itching Tearing Lid 
Body Crusting 
sensation 





Clinical study data on file at SMP. 
Gilbard JP, Farris RL, Santamaria J: Osmolarity of tear microvolumes 
in keratoconjunctivitis sicca. Arch Ophthalmol 96: 677-681 (1978). 


N= 


. Hypotears can help them all. 








Clinical results: 


In a recent clinical study! of Hypotears™ 8 
ophthalmoiogists throughout the country 
evaluated 404 patients: 87 of these had 


complaints of dry eyes; 14 had other corneal 


problems. 

From 67 to 100% of the patients studied 
reported noticeable improvement of their 
specific symptoms after using Hypotears" 


exclusively. (See opposite page for detailed 


results.) 


STERILE 
NDC 0058-0130-15 


HYPOTEARS" 


Moisturizing 
Eye Drops 





STERILE 
OC 6058 0130-15 


D. pss oz (15 ml) 


HYPOTEARS - l NV nal 
a ony 


WOISTURIZING EYE DROPS _ y eye 
p O5fioz (15m) : 





The one TO 





Comment: 


Dry-eye (KCS) patients have a common 
problem—a hypertonic tear fiim? Exclusive use 
of Hypotears™—the only hypotonic artificial tear 
—quickly lowers tear-film tonicity to comfortable 
levels in all dry-eye patients. 

This positive effect on tonicity is reduced 
when other tear substitutes —all of which are 
simply isotonic — are used with Hypotears™ 

Whar's more, the nonionic tonicity adjusters 
in Hypotears" allow the rehydration of tear-film 
debris and the restoration of normal aqueous 
structure, thus reducing mechanical irritation. 
And the Lipiden™ polymeric system in Hypotears™ 
stabilizes the tear film to increase breakup time, 
thereby oroviding effective relief for mucin- and 
aqueous-deficient dry-eye patients. 

Hypotears" is also nonbuffered. It adjusts 
rapidly to your patients own tear-film pH. so 
theres no instillation discomfort or stinging. 

And Hypotears" is nonviscous. It lubricates 
without blurring vision or crusting on the lids. 


Hypotears 


Moisturizing Eye Drops 


S recom expludiieiy for all your dry-eye patients. 








SMITH, MILLER & PATCH 
Div. Cooper Vision PR., Inc 
® San German, Puerto Rico 00753 USA 


5 VVXC EXC BERNE: | 


a new addition to our lineup... 





and we're 
making them 


...one lens at a time. 


Introducing the Intermedics Posterior Chamber lens... | 


Lathe cut and polished from Perspex(CQ)* the Posterior Chamber lens is a handsome 
addition to our line of fine quality intraocular lenses. We have given special 
attention to forming our loops to achieve dimensional.consistency. As 
requested, small beaded tips and 0.5mm centering holes are 
provided to facilitate ease of implantation. | 
The result? A lens that combines the benefits of lathe- | MATERIE: 
cutting with desirable handling characteristics and Re 
the good looks of professional craftmanship. 
In short, it is a lens that is good enough be 


an Intermedicstens. ~ | 
* Trademark Imperial Chemical Industries, Ltd. 


NS 


Model 019 C Posterior Chamber Lens 


Clear Polypropylene Loops). € 
( TRES PN SS 


a 


©Intermedics Intraocular, Ince 1979 
P.O. Box 617, Freeport, Texas 77541 d 
WATS: 1/800/231-2330 2. vedi NO LL 
ir: Texas: 1/713/233-8611 | , MUS EO US 


CAUTION: Investigational Device. d, dE 


Limited by United States law to investigational use. 


— 
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SURGIKOS' FABRIC 450* 
HEAD AND NECK PACK 
MAKES LINEN PACKS 
OBSOLETE. 


Faster, simpler draping for 
ophthalmic, plastic and ENT procedures. 


“ABRIC 450 handles, drapes and skillfully designec to combine speed and 
conforms like linen. But it's lighter weight, simplicity of use, with the maximum number 
patient-ready folding, and pretaped edges of draping options. 
greatly expedite draping. The all-disposable BARRIER Head and 

t's strong, cool, comfortable and soft Neck Pack also gives you the optimum 
because it's the first cloth-like fabric combination of procedurai performance 
developed specifically for surgical packs and cost containment. Contact your 
and apparel. SURGIKOS representative for a product 

3ARRIER* Pack components are very demonstration. 


Trademark of Johnson & Johnson S U RG i KO S C Johnson & Johnson 1978 


A dohmronalohmren COMPANY 
U L 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER 
AT HOUSTON THE MEDICAL SCHOOL 





January 7 through February 29, 1980 
Ninth Annual Session 


This course consists of lectures, laboratory dissection, and demonstrations by an experienced faculty of ophthalmologists and 
basic scientists. It is directed toward the requirements of residents and prospective residents in ophthalmology. 


The curriculum includes: 


Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology immunology 

Medical Ophthalmology Visual Fields 

Retinopathy Optics 

External Disease Refraction 

Pharmacology Embryology and Genetics 


Tuition is $1200.00. For further information and application forms, please write: Richard S. Ruiz, M.D. Chairman, Department of Ophthalmology, Basic 
Science Course, Hermann Eye Center, 1203 Ross Sterling, Houston, Texas 77030; phone: (713) 797-1777, ext. +405. 


EXECUTIVE DEVELOPMENT CENTER OF BOSTON, INC. 
55 William Street 
Wellesley, Massachusetts 02181 
(617) 235-4321 


An Ophthalmologist told us that characteristics of an ideal practice include: 
€ The doctor never has to wait to see the next patient; 


€ The patient always says "thank you” at the end of the visit. 


A patient recently told us that characteristics of an ideal Ophthalmology practice include: 


9€ The patient never has to wait more than two weeks for an appointment; 
€ The patient never has to wait longer than 15 minutes in the reception room. 


Hundreds of Ophthalmologists across the country have developed practices that are continually 
satisfying to doctor and patient alike. EXECUTIVE DEVELOPMENT CENTER helps Ophthalmol- h 
ogists, achieve this ideal. 


For more information telephone or write William A. Sullivan, President, EXECUTIVE DEVELOPMENT CENTER 
OF BOSTON, INC. | 
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SAHARA HOTEL, LAS VEGAS, NEVADA 57 à ] ipid 
JANUARY 10-13, 1980 2882155 
- (ending 12:30 Sunday) | 
CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 
CONRAD BERENS LECTURER THEODORE E. OBRIG MEMORIAL LECTURER 
Oliver H. Dabezies, Jr., M.D., F.A.C.S. Mr. Frank B. Sanning 
"Aphakic Vision" “A Statistical Analysis of Aphakic Fitting" 


DISTINGUISHED VISITING LECTURER 
Mr. Michael Roper-Hall, F.R.C.S. 
"Chance and Design: The Importance of Detail" 











PRACTICE MANAGEMENT SEMINAR Scientific Program begins at 
(9:00 - 12:00 noon THURSDAY) 2:00 p.m. Thursday 
V ee QEGNECH NENNEN Pe ee n. 
VNRNEFDPHINALMOLOQY NEEDS i ae a ee Byron H. Demorest, M.D. 
Symposium: CORNEAL WARPAGE Perry S. Bindet, M.D., Moderator 
Participants to be announced 
Symposium: ORTHOKERATOLOGY Perry S. Binder, M.D., Moderator 
Participants to be announced 
« 
| Symposium: MYOPIA Herschell H. Boyd, M.D., Moderator 
RENE MENGE a TEITTE dc shozzsesvertrrdileewe e A deck Herbert =. Kaufman, M.D. 
MSUES Kediment for MYODIA . oo. oi ccd e eee aee breue John Dyer, M.D., Robert Bedrossian, M.D., 
Ellis Gruber, M.D., Herschell H. Boyd, M.D. 
Roundtable Discussien 
Symposium: HOW TO SOLVE FLEXIBLE LENS CARE PROBLEMS Harold A. Stein, M.D., Moderator 
Participants to be announced 
Symposium: TEARS AND CONTACT LENSES R. Linsy Farris, M.D., Moderator 
1 Participants to be announced 
Symoosium: APPROVED EXTENDED WEAR LENSES FOR AFHAKIA Harold A. Stein, M.D., Moderator 
à bo ee ET EEE ee III DI CM WERE Harold A. Stein, M.D. 
Mut Pellent ABer TEN Lo osse rar rz oi eastucam Dus ie a ad Lou's H. Wilson, M.D. 
Symposium: MY FAVORITE AIDS IN IMPLANTATION Harold A. Steir, M.D., Moderator , 
SURGICAL TECHNIQUES (Movies) Robert F. Azar, M.D., Moderator 
The Anis Posterior Chamber Capsular Lens Minimal Trauma Cataract Surgery .............. Aziz Y. Anis, M.D. 
Insestion Technique of the Copeland Iris Plain Lens ......................... lulu... Charles Bechert, M.D. 
500 Shearing Lenses—Surgical Considerations ................—........uuueese. J. Elliott Blaydes, Jr., M.D. 
Phacoemulsification and Harris Posterior Chamber Lens ................ 0.0. cc ceeeceeees William Harris, M.D. 
U Intraocular Lens Removal Using Anterior Chamber Maintainer ....................0..0c0e0ee Guy Knolle, M.D. 
Anterior Chamber Implant (Insertion and Removal) ............ 0.0... cece cee cece eeeeee Charles Moore, M.D: 
Posterior Chamber Phacoemulsification with 30 degree Angle Ultrasound Tip è 
Mrd octo Shearnng Lens -sicnt na ier ern r Tes Robert Sinsky, M.D. 
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OPHTHALMIC TECHNICIAN PROGRAM e 
Saturday, January 12, 1980 3 Hours 


Update in Soft Contact Lenses - Advance Course 
Director: Harold A. Stein, M.D. Program Coordinator: Penny Cook 
Instructors: Bernard J. Slatt, M.D., Ellis Gruber, M.D., Maija Kaufman, Doris Gaston 


Instructional Objectives: 
This course is designed for the Ophthalmic Medical Assistant or contact lens technician who has had intermediate or 


advanced experience in contact lenses. It is designed to review existing material available in the soft contact lens field, 
and bring new material and information concerning topical items cf interest in the contact lens field. 


Topics: Terminology . . . Physiology of the Cornea . . . Clinical Selection and Evaluation of Patients . . . Routines of 
Dispensing Contact Lenses. . . Care and Handling of Soft Lenses. . . Assessing the Fit... Evaluating Lens Parame- 
ters . . . Soft Lens Problems and Their Solutions. . . Toric Soft Lenses . . . Colored Soft Lenses . . . Extended Wear 
Lenses... Therapeutic Soft Lenses ... Questions and Answers 


e There is no additional fee for the Practice Management Seminar preceding the scientific session. The 
registration fee for the Scientific Session is the total for all sessions. 


e This Continuing Medical Education offering meets the criteria for 19 hours credit, Category ! of the American 
Medical Association. 


e A special room rate of $36.00 per day (for single or double occupancy) has been arranged with the Sahara Hotel. 
For room reservations only, write to the Sahara Hotel, Las Vegas, Nevada 89114. 


e Unprecedented Reduction in Registration Fees (for CLAO Members). In times of rising costs everywhere, 
CLAO reduces the registration fee for members! Registration refund policy: Full refund if cancellation is received 
by Dec. 15, 1979. A $25.00 service charge per person for cancellations from Dec. 16, 1979 to Jan. 9, 1980. No 
refunds for cancellations received after Jan. 10. 


e Spouse Luncheon—Compliments of the Contact Lens Association of Ophthalmologists, Inc. 
e Tours—Various tours are available upon request. 
e Wine Tasting Party—Compliments of Barnes-Hind Pharmaceuticals. 


e International Party—Compliments of Burton, Parsons and Company. 


PRE-REGISTRATION—CLAO MID-WINTER MEETING 
January 10-13, 1980 Sahara Hotel Las Vegas, Nevada 


Miu. ulli A CLE LE Ro ui aedi REGISTRATION FEES 
(Payable in U.S. Dollars) 


Address O Physician Member of CLAO ($100.00) 
| O Physician Non-Member ($250.00) 
Hu ee ae, a) LLL Op —- O Resident Physicians in Ophthalmology 
p 1 ($150.00) 
( ) Please send information on membership in CLAO O Technician employed by Ophthal- 


mologist. (Member of CLAO). Must be 
identified by letter by the employing 


Make check payable to: CLAO—Midwinter Meeting » Td pi^ ade 
I : è echnician employ y Ophthalmologist 
and forward to: e Linsy Farris, M.D. (Non-Member of CLAO). Must be iden- 
reasurer, CLAO tified by letter by the employing ophthal- 
a 2620 Jena Street mologist ($175.00) 


k New Orleans, Louisiana 70115 O ALL OTHERS ($275.00) " 


"e PO Te a. vee PSS mean eT Sa |. aE TC UOUTETUUUREEDESTOONTUSES PET OI UCET TRES 
- 
4 Symposium: ANTERIOR CHAMBER LENSES Richard H. Keates, M.D., Moderator 
- I TN IC a llzatcses stas A S AA COPES S. os mesbafireétd es ri Jerald Tennant, M.D. 
BENE TU E s due Fe uk Lum ds aci Se ee ee ades Robert F. Azar, M.D. 
EES C TUB LT bt ^X TAE L T vw Charles Kelman, M.D. 
Panel Discussion 
* Symposium: POSTERIOR CHAMBER LENSES Richard P. Kratz, M.D., Moderator 
Participants to be announced 
Symposium: IRIS SUPPORT LENSES Jack Hartstein, M.D., Moderator 
20 7. LL LAU E EUTECEST CTTETTTTTTCTTOQO TT EEEE oe we bee os Mr. Michael Roper-Hall, ER.C.S. 
NT CNOA: iin ss oa TIO TUTTI ET E. Pere Marvin Kwitko, M.D. 
ER a en ee ee eee. crane ey wre a es Jack Hartstein, M.D. 
a Og EY Ee eee eee ees CET See ere eet Terre een. TES Charles Bechert, III, M.D. 
Panel Discussion 
CONTACT LENS COURSES - Section 1 R. Linsy Farris, M.D., Chairman 
Utilization & Training of a Contact Lens Technician ...........................eeeess. Robery J. Crossen, M D. 
"seuils OF On Contact Lenses ooo gbori bri drinn ah epo c X nas ee RR E Edward L. Shaw, M D. 
BENDUM s ua daccieeitees aa eeesd Ba vio oris cesi: CR os LC RE Frank B. Hoefle, Jr., M.D. 
NM Ta and SOM Lens Technology ....... fures ccs wee MR ls 04 ena npa ro RNNE ed Joseph W. Soper 
Bitocal & Multifocal Contact Lenses for the Presbyope and Aphake .................. Frank J. Weinstock, M.D., 
Abraham Schlossman; M.D. 
Bt Ubatact Lr Wal ju. oy cn E emnt rn sas EETTT ES Anthony B. Nesburn, M.D. 
Starting frem Scratch—Contact Lens Fitting ..................... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
EMEN JN PATO Contact Lénases 1... reo rapt te ER olen ett’ MS pce arms. x Marvin A. Garland, M.D. 
1o. don PAN A E SLE EEEE EERE EET E CINES CRT Barry A. Maltzman, M.D. 
Filing Lenses by Piggy Back Technique .............eee AR roodo dau nm Joseph A. Baldone, M.D. 
CONTACT LENS COURSES - Section II R. Linsy Farris, M.D., Chairman 
nae Wei of Soft Contact Laas .......5.... Ee a va ew ded cee bee bee e Perry S. Binder, M.D. 
Management of Corneal & Contact Lens Problems ................. eses aiaei ir eion Robert A. D'Amico, M.D. 
d raw io, Saled ine Best Soft Lans for Your Patient .............. 188... ee ees aeia erede Ellis Gruber, M.D. 
Management of the Contact Lens Problem Case .................. lues G. Peter Halberg, M.D. 
Astigmatism Correction with Hard & Soft Contact Lenses ......... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
SE Dennousso! Lans PINO 0 os. 5 ee daos dator | ed prr o Ve wage S Tua NE 2 hd Joseph W. Soper 
IE eran Gentact Conse I... ....2.2 ooo cv ov dees hae os PRINS ER. Marvin A. Garland, M.D. 
mung (Obr Permeable Contact Lenses .. 5.6.0... ee ccc eere rr enhn Jay |. Lippman, M.D. 
Deme Filing. in Infants and Children.................... dee oce erm rho or hie Harold P. Koller, M.D. 
Introduction to Refractive Keratoplasty ..................... Miles Friedlander, M.D., Herbert E. Kaufman, M.D. 
PRACTICAL WOFKSHOPS . FREE PAPERS 
PRACTICE MANAGEMENT SEMINAR 
Thursday, January 10, 1980 9:00 a.m. - 12:00 Noon 
Herschel! H. Boyd, M.D., Chairman 
Symposium on Ophthalmologists' Use of Computers 
Phillip C. Hessburg, M.D., Moderator 
Participants: Manus C. Kraff, M.D. and Richard H. Keates, M.D. 
Symposium on Useful Ideas for the Office and Personal Finances 
Herschel! H. Boyd, M.D. Moderator 
Handling cf Postoperative Intraocular Patients ............. Thomas H. Mazzocco, M.D., Richard P. Kratz, M.D. 
Lube Praride, SIO a! hind ce heck dee vase Ge dede pe oat RE oem gna Joseph A. Baldone, M.D. 
a, TE oe ee ee a ee ee re hal J. Elliott Blaydes, Jr., M.D. 
r fn i ee Sn a aa ee A R. Hugh Minor, M.D. 
BEENDEN LE os os chan «uad wagsans te RR aS oo 40d Wa atre lad tow Dean M. Rockey, M.D.. 
A L R A Litus TEETE ntuassaci ee ne en err REPAIR Herschell H. Boyd,*M.D. 
° Questions from Audience 4 1 
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(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 





the only agent you'll need 
for most patients with chronic 
open-angile glaucoma. 
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TIMOPTIC alone: 
greater efficacy and safety 


e Significantly more effective than pilocarpine or 
epinephrine in reducing IOP* 

e Adverse effects commonly caused by pilocarpine 
and epinephrine (as reported in the literature) 
rarely encountered with TIMOPTIC. 


TIMOPTIC (Timolol Maleate, MSD) alone 
controlled 76% of patients (485 of 638) 

Based on clinical studies of 638 patients maintained 
on therapy from 14 to 477 days: 


e approximately 76% (485 of 638) of patients 
satisfactorily managed on TIMOPTIC alone 
(IOP less than 22 mm Hg). 


e approximately 9396 (593 of 638) of patients 
satisfactorily managed with TIMOPTIC alone or 
administered concomitantly with other 
antiglaucoma agents. 


TIMOPTIC alone: 
highly effective long-term therapy 


TIMOPTIC alone maintained control of IOP 
with no evidence of tolerance observed in 
102 patients for over 2 years 


et . 27.3 (Untreated) 


3 7 6 12 18 24 28 


Treatment Period (Months) we Normal Range 


In a long-term maintenance study, the mean IOP was reduced from 
an untreated level of 27.3 mm Hg to 18.9 mm Hg after three months 
of treatment. The mean IOP remained below this level at all 

_ Subsequent intervals up to 28 months. 


V^ x 








TIMOPTIC alone: 

greater patient comfort 
and convenience 
TIMOPTIC alone offers: 

e little or no change in pupil size 

e little or no blurring of vision 

e little or no effect on tear production 
e little or no hyperemia 

e no dimming of vision 

e no night blindness 


e simple ‘one-drop”’ b.i.d. dosage may encourage 
long-term compliance 


There are significantly fewer and less severe side 
effects than with pilocarpine or epinephrine.* 


TIMOPTIC 
compatible with other agents: 


Helpful in the management of a broader range 
of patients. 


e For the patient who needs reduction of IOP greater 
than that provided by one drop 0.596 TIMOPTIC 
twice a day, concomitant therapy with pilocarpine 
and other miotics, and/or epinephrine, and/or 
systemically administered carbonic anhydrase 
inhibitors, such as acetazolamide,can be 
used with TIMOPTIC. 


e In some patients who respond inadequately to 
maximum available drug therapy, the addition of 
TIMOPTIC may result in satisfactory management 
of intraocular pressure, thus possibly postponing 
the need for surgery. 


TIMOPTIC is contraindicated in patients who are 

hypersensitive to any component o: this product. 

Occasionally, mild ocular irritation has been reported. 
oufficient clinical data have not been obtained 

to show safety or efficacy in narrow-angle or 

angle-ciosure glaucoma. TIMOPTIC is not 

recommended for use in children a: this time. 


“Based on controlled multiclinic studies, evaluating over 1000 patients. ` 


MSD For a brief summary of 


SEN Prescribing Information, , 
please see following page. copyright © 1979 by Merck & Co. Inc 
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Timootic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic 





‘blocking agent 


in ophthalmic solution 


a significant advance in the treatment of: 

e chronic open-angle glaucoma 

ocular hypertension 

aphakic glaucoma 

some patients with secondary glaucoma 


some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.2596 TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 


1. On the first day: continue with the agent(s) already 
being used and add one drop 0.2596 TIMOPTIC in 
each eye b.i.d. 


2. On the second day: discontinue the previously 
used agent(s) and continue with TIMOPTIC in each 
eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.2596 solution) 
by changing to one drop 0.596 TIMOPTIC 
twice a day in each eye. If the intraocular pressure is 
maintained at satisfactory levels, the dosage 
schedules may be changed to one drop once a day 
in each eye. Dosages above one drop of 0.596 
TIMOPTIC twice a day generally have not been 
shown to produce further reduction of IOP. 

Because of diurnal variations in intraocular 


" pressure, satisfactory response to the once-a-day 
dose i best determined by measuring the 


intraocular pressure at different times during the day. 
, In patients with a history of severe cardiac 


_ disease, pulse rates should be checked. 





CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 
greater than first-degree block; cardiogenic shock; 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the 
intraocular pressure or on the known systemic effects 
of beta blockade. 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 


Use in Children: Since clinical studies in children have 


not been done, TIMOPTIC is not recommended for 
use in children at this time. 
ADVERSE REACTIONS: Occasionally, signs and 
symptoms of mild ocular irritation have been 
reported. Slight reduction of the resting heart rate 
(mean reduction 2.9 beats/minute, standard 
deviation 10.2) has been observed in some patients. 
Local hypersensitivity reactions have occurred rarely. 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 
HOW SUPPLIED: 
TIMOPTIC Ophthalmic Solution, 0.2596 
TIMOPTIC Ophthalmic Solution, 0.596 
Both are available in 5-ml plastic OCUMETER* 
Ophthalmic Dispenser with a controlled drop tip. 
J8TMO5 (DC7046004) 


MSD 


BONNE 


For more detailed information, 

consult your MSD Representative or 

see full Prescribing Information. 

Merck Sharp & Dohme, Division of 
Merck & Co., INC., West Point, Pa. 19486. 
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The most natural ways 
are usually the best 





Iry and compare this new 
disposable biade designed 
specifically fer the ophthalmic 
surgeon. 

Manufactured of stainless 
steel with precision- 
honed edges — 
sharpest 









The Blade! 


inthe industry —this micro- 
surgery blade is available in 


15°, 22.5°, 30? and 45° angles. 


(Color- coded identification.) 

Ribbed plastic handle 
provides ease in blade orien- 
tation, regardless of direction 
of incision. 

Packaged sterile and 
particle-free in easy-access 
flat tray. 

Full supply available for 
immediate delivery. 

A precision instrument 
manufactured by Diverse 
Technologies Incorporated. 
Distributed by Physicians 
Dispensing Corporation. 


Affiliates of IOLAB Corporation. 






Three boxes or less: 
$50.00 per box. Four or more 
boxes: $47.50 per box. Dis- 
count will applv to any com- 
bination of angles but must 
be in unbroken dispenser 
boxes of ten. FOB San Dimas, 
California. 

For more information 
please cal! Toll Free: 

800 854 1761 

Toll Free in California: 

800 472 7770/800 472 7813 
Telephone: 714 594 2625 


ol 
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THE 
DEPARTMENT 
OF 
OPHTHALMOLOGY 


EMORY UNIVERSITY SCHOOL OF MEDICINE 
ATLANTA, GEORGIA 


Will present a Post-Graduate Seminar 


'""EXTENDED WEAR 


Sorr CONTACT LENSES: 
CONCEPTS AND OFFICE FITTING 
PROCEDURES’’ 


OCTOBER 5 AND 6, 1979 
at the 
CENTURY CENTER HOTEL 
and 
EMORY UNIVERSITY CLINIC 
ATLANTA, GEORGIA 


Course Director: Louis A. WILSON M.D., PROFESSOR 
DEPARTMENT OF OPHTHALMOLOGY 
EMORY UNIVERSITY 

Course Faculty: 

TERRY BLANCHARD, CLT, Atlanta, Georgia 

BRUCE I. BODNER, M.D., Norfolk, Virginia 

H. DwiGHT CAVANAGH, M.D., PH.D., Atlanta, Georgia 

STEPHEN E. KELLY, M.D., New York, New York 

H. JONATHAN KERSLEY, F.R.C.s., London, England 

Dn. DONALD R. Kors, Boston, Massachusetts 

Davip S. LEVENSON, M.D., Atlanta, Georgia 

P. THOMAS MANCHESTER, M.D., Atlanta, Georgia 

BERNARD E. McCarey, PH.D., Atlanta, Georgia 

DR. MED. HANS-WALTER ROTH, Ulm, West Germany 

ARNAULD F. Scaripi, M.D., Rockville, Maryland 

GEORGE O. WARING, M.D., Atlanta, Georgia 


For information and registration, please write to: Ms. B.K. 
Finerty, Course Coordinator, Department of Ophthalmol- 
ogy, 1339 Clifton Rd., N.E., Atlanta, Georgia 30322. 


e 
Registration Fee $350. Approved for 12 hours credit in Cate- 


' gory I of the AMA Physician's Recognition Award. 
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| Prescribing Information e 


OPHTHOCHLOR 
(chloramphenicol ophthalmic 
solution, USP), 0.5% 


Description 

Ophthochlor Ophthalmic Solution, 0.5%, isa 
sterile, buffered solution containing 0.5% 

(5 mg/ml) of chloramphenicol. Ophthoch or 
contains no preservatives 


Actions 

Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interferinc with 
the transfer of activated amino acids from 
soluble RNA to ribosomes. Studies have shown 
that chloramphenicol is not absorbed in maasur- 
able amounts by topical application to the eye 
Development of resistance to chloramphenicol 
can be regarded as minimal for staphylocccci 
and many other species of bacteria 


Indications 

Ophthochlor (chloramphenicol ophthalmic 
solution, USP). 0.5%. is indicated for the treat- 
ment of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol-susceptible organisms Eacte- 
riological studies should be performed to 
determine the causative organisms and ther 
sensitivity to chloramphenicol 


Contraindication 
This product is contraindicated in persons 
sensitive to any of its components 


Warnings 

Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 


Precautions 

The prolonged use of antibiotics may occas on- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication, the drug should De 
discontinued and appropriate measures should 
be taken. In all except very superficial infections, 
the topical use of chloramphenicol should be 
supplemented by appropriate systemic 
medication 


Adverse Reactions 

Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported 


Dosage and Administration 

Two drops applied to the affected eye every 
three hours. or more frequently if deemed 
advisable by the prescribing physician. Admn- 
istration should be continued day and night »or 
the first 48 hours. after which the interval 
between applications may be increased Treat- 
ment should be continued for at least 48 hours 
after the eye appears normal 


How Supplied 

N 0071-3395-11 —15-ml bottles. Ophthochlor 
Ophthalmic Solution, 0.5%, is supplied in plastic 
dropper bottles and contains no preservatives 
Each milliliter contains 5 mg chloramphenicol in 
a boric acid-sodium borate buffer solution 
sodium hydroxide may have been added for 
adjustment of pH. To protect it from light, the 
solution should be dispensed in the carton. Tnis 
product should be stored in a refrigerator unril 
dispensed. Discard solution within 21 days from 
date dispensed WA 


PARKE-DAVIS j 


Warner-Lambert Co PD-JA-2461-1-P(5-79) 
Morris Plains. NJ 07950 USA 


T In inrectious 
-= Conjunctivitis or keratitis” 





OPHTHOCHLOR. 15"! - 


(chloramphenicol ophthalmic 
solution, USP),0.5% 





e Effective ophthalmic antibiotic with a broad 
spectrum of activity 

e A sterile buffered solution...isotonic with 
lacrimal fluid 

e Plastic squeeze bottle for ease of 
administration 

Ophthochlor is preservative free. Therefore, 

the discomfort often associated with preser- 

vatives will not be a problem. 

Prolongeqor frequent intermittent use of topical chlor- 
amphenicol shouid be avoided because of the possibility of 
hypersensitivityreactions, including bone marrow 
hypoplasia. 

Also available: Chloromycetin* Ophthalmic Ointment, 1% 
(chloramphenicol ophthalmic ointment, USP) 


"When caused by chloramphenicol-susceptible organisms 


Please see prescribing information on preceding page. 


PARKE-DAVIS . | 
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ANNOUNCING 


| INTERNATIONAL CONGRESS ON THE RETINA AND VITREOUS 
October 4, 5, 6, 1979 


- qe "ar e 
V yr 


' ei Sponsored by The Department of Ophthalmology, 
E University of lowa College of Medicine 
E lowa City, lowa 
I 
f € To present current knowledge in anatomy, physiology and pathology of the retina and the vitreous 
€ As it applies to the diagnosis and therapy of choroidal, retinal and vitreal disease 
: Alan C. Bird, Prof. (Ophth) W. Richard Green, Prof. (Ophth) Manfred Spitznas, Prof. (Ophth) 
i Moorfields Eye Hosp. Johns Hopkins Hosp. Universitats Eye Hosp. 
Í London, ENGLAND Baltimore, Maryland Essen, GERMANY 
| Thomas C. Burton, Paul Henkind, Prof. (Ophth) Mark 0.M.Tso, Prof. (Ophth) 
| Prof. (Ophth) Albert Einstein College of Med. Univ. of Ill. Med. Center 
Univ. of lowa New York, New York Chicago, Illinois 
b lowa City, lowa 
John E. Dowling, Prof. (Biology) Louis A. Lobes, Asst. Prof. (Ophth) Robert C. Watzke, Prof. (Ophth) 
| Harvard Univ. Univ. of Pittsburgh Univ. of lowa 
| Cambridge, Massachusetts Pittsburgh, Pennsylvania lowa City, lowa 
| Robert Y. Foos, Prof. (Pathol) Robert Machemer, Prof. (Ophth) Thomas A. Weingeist, 
| Univ. of California Duke Univ. Med. Center Asst. Prof. (Ophth) 
| Los Angeles, California Durham, North Carolina Univ. of lowa 
i lowa City, lowa 
H J. Donald M. Gass, Prof. (Ophth) Koichi Shimizu, Prof. (Ophth) Richard W. Young, Prof. (Anatomy) 
B Bascom Palmer Eye Institute Gunma Univ. School of Med. Univ. of California 
Fi Miami, Florida Maebashi, JAPAN Los Angeles, California 
| |. Principles of Retinal and Macular Disease 
k Young, Green, Gass, Spitznas, Shimizu, Tso, Bird 
à Il. Anatomy and Disease of the Vitreo-Retinal Interface 
Machemer, Green, Foos 


lll. Principles of Retinal Vascular Disease 
Henkind, Shimizu, Weingeist 
IV. Function of the Reattached Retina 
Burton, Lobes, Watzke 
V. Outer Segment Renewal of Photoreceptors 
Richard W. Young, Ph.D. 
VI. Functional Organization of the Vertebrae Retina 
i John E. Dowling, Ph.D. 
For mòre information write: Director of Conferences 
! lowa Memorial Union 
oL l The University of lowa 
lowa City, lowa 52242 
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With 3.5 v. Halogen illumination. 


"Since any diagnosis or proce- 
dure irvolving the human eye is 
so critical, absolute precision is 
the only acceptable measure. 

Thats why in addition to man- 
ufacturing precision, you'll find 
the finest quality illumination at 
the heart of every Welch Allyn 
instrument. 

The 3.5v. Halogen ophthalmo- 
scopes offer three times the light 
intensity of conventional incan- 
descen: illumination, double the 
usable lamp life, nearly constant 
light mtensity throughout the 
lamp's life span and, most impor- 
tant of all, the highest color tem- 
perature of any diagnostic light 
available anywhere. The higher 


For precise didgnosis: 
Veich Allyn 


oscopes and retinoscopes | 


the color temperature, the truer 
the tissue color you'll see for 
faster, more precise diagnoses. 
The same principles hold true 
for our Halogen retinoscopes. 
Halogen illumination means 
brighter, sharper streaks and 
spots, while the precision mirror 


system eliminates annoying 
shadows and unwanted reflec- 
tions. Refraction is precise and 
convenient. 

Your work is so critical that it 
demands the ultimate in preci- 


sion and accuracy. 


That mears Welch Allyn Halo- 
gen illumination and instrumen- 
tation. 


Lighting the way Since 
Welgh Allyn, Inc. 


Skaneateles Falls, New York 13153 


Order today from your Authorized Welch Allyn Dealer 


w 








less size 
less weight 
less cost 


Kowa gives you less of what you'd expect in a slit 
lamp. Portable and hand-held, the Kowa SL weighs 
only 3% Ibs. And at $1694, it's the least expensive slit 
lamp microscope currently available. But the SL's 
performance and capability put it in the same class as 
the heavyweights. It easily adapts to your patient— 
in or out of the examination room—and functions even 
—— in a fully-lit environment. Other features include: 





























e Office hanging stand (pictured) with 
automatic on/off control. 

e Ideal for contact lens examination. 
@ Choice of three slit widths or lengths. 
e Built-in green and cobalt filters. 

e Built-in scale in .05 graduations. 

e Adjustable spot illumination. 

@ Free from glare or reflection. 

@ Optional hruby lens; joy-stick stand. 


Consider cost, convenience 
and capability 

... then call for details 

on the Kowa SL. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Kowd Kowa Company. Ltd. TOKYO, JAPAN kowa AMERICAN CORP. New York, N.Y. 10001 
iu ^ Mi K < Ke C eC Philadelphia + New York + Boston * Los Angeles * Chicago * Houston = Atlanta + Cleveland 
= lo Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, PA 


i .. with the future in sight ° 


t « / ° 
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SHEETS EYE FOUNDATION 
AND TEMPLE UNIVERSITY 
DEPARTMENT OF 
OPHTHALMOLOGY 
PRESENTS 


Intraocular Lens Workshops 
March 22, 23, 24, 1979 Odessa, Texas 
September 6, 7, 8, 1979 Odessa, Texas 
March 13, 14, 15, 1980 Odessa, Texas 


INTRACAPSULAR AND EXTRACAPSULAR TECHNIQUES, 
WITH ALL POPULAR LENS DESIGNS. 


LIVE SURGERY DEMONSTRATIONS, 
MULTIPLE LAB SESSIONS WITH ANIMALS 
END ARTIFICIAL EYES. 

LAB FACULTY. 


INTERNATIONALLY KNOWN PERMANENT AND 
VISITING FACULTY TO DEMONSTRATE 
INTRACAP OR EXTRACAP TECHNIQUES. 


Permanent Faculty 
John H. Sheets, M.D. 
John Alpar, M.D. 
Richard Binkhorst, M.D. 
William Harris, M.D. 
Charles Key, M.D. 
Guy Knolle, M.D. 
Bobby Maddox, M.D. 
William Snyder, M.D. 
Nalin Tolia, M.D. 
Rachel Sheets 


Visiting Faculty 
Robert Azar, M.D. 
John Beale, M.D. 
Charles Bechert, M.D. 
Craig Bolton, M.D. 
Henry Clayman, M.D. 
Henry Hirschman, M.D. 
Richard Koplin, M.D. 
Jerry Maida, M.D. 
Steve Shearing, M.D. 
William Simcoe, M.D. 
Robert Sinskey, M.D. 
Jerry Tennant, M.D. 
James Wise, M.D. 


Category | CME Credit 


Fee: $875.00, Limited Enrollment 


(Philadelphia Course October, 1979. Fee and date to be 
announced) 


For information and registration contact Barbara Burge, 
Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
Phone: Area Code 915 367-7241. 










Dr. Bernard L. McGowan 
Framingham, Massachusetts 







announces the availability of a one year fellowship in 
extracapsular cataract surgery and intraocular lens 
implantation. Special interests in glaucoma, astigma- 
tism control, mathematics, physics, computers, 
Statistics, photography, and clinical research are 
desirable. Stipend $18,000 per year. Send applica- 
tion with c.v. and names of three references to: 









CATARACT FELLOWSHIP 
198 Union Avenue 
Framingham, MA 01701 














PERMA TWEEZ:* ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes, itself when current flows. No puncture safety feature 
also helps prevent infection. Simple enough te be used by laymen 
(for cosmetic purposes only). 








Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 







Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


O Invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-113 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 odes 
, eT 


DR... E 
. 
STREET \ 
à 





$22.95 
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: PLAN NOW TO ATTEND THE 
29th ANNUAL SYMPOSIUM ON GLAUCOMA 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


MARCH 22 THROUGH 26, 1980 — NEW ORLEANS, LOUISIANA 


WHAT A WAY — TO GET AWAY! 
CREOLE CUISINE, JAZZ, UNIQUE SPANISH ARCHITECTURE 
IT'S ALWAYS MARDI GRAS! 


27 HOURS OF SYMPOSIUM 


PO-BOY LUNCHES, PRESIDENT’S RECEPTION, GALA DINNER DANCE, PLANNED LADIES TOURS 


$250.00 Registration Fee Includes all the above functions 


-- For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
E 517 Audubon Building, 931 Canal Street, New Orleans, LA 70112 








MARCH 1980 


GUEST SPEAKERS 
J. E. CAIRNS, M.D. — Cambridge, England 
STEPHEN M. DRANCE, M.D. — Vancouver, BC, Canada 
H. DUNBAR HOSKINS, M.D. — San Francisco, CA 
IRVING H. LEOPOLD, M.D. — Irvine, CA 
A. EDWARD MAUMENEE, M.D. — Baltimore, MD 
KENNETH RICHARDSON, M.D. — Anchorage, ALASKA 
RICHARD SIMMONS, M.D. — Boston, MA 
GEORGE L. SPAETH, M.D. — Philadelphia, PA 
DAVID WORTHEN, M.D. — San Diego, CA 22 
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. "ALL EYES FOCUS ON HARPER AND ROWS > "3 
ý 5 LOOSE LEAF VOLUMES | 
FOR PROGRESSIVE, PRACTICING OPHTHALMOLOGISTS... 

* ONE COMPLETE, EVER-CURRENT REFERENCE 





CLINICAL 
OPHTHALMOLOGY uU. 


editec by Thomas D. Duane, M.D, Ph.D, FACS. 3 





benefits you cant afford to miss: 


You are informed, on a regular basis, 
K of all that is new, including 
advances in techniques of 
ophthalmic surgery. 
Appropriate equipment, and 
rationale of its use, is reviewed. 
No charae for preview! Harper and 
Row will send you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for a generous 30-day, 
no-cost examinatian. 


loose leaf concept: new pages for old! 


First set of easy-to-insert revision 
pages automatically will be sent to 
CLINICAL OPHTHALMOLOGY subscribers at no 
a extra charge, along with instructions —— ——_ _ —— _ — —— —————— ——— E 


Ss D Talia vnars are obrtónal- |. Harper & Row Publishers, Inc 
| Loose Leaf Reference, 2350 Virginia Ave. 


look what you get: Hagerstown, MD 21740 
5 loose leaf volumes, 

concise and comprehensive 
3,200 pages 

221 chapters encompassing 

the entire field of ophthalmology 
all information clinical in scope 


| Please send me on 30-day approval or phone 301-733-2700 (ask for Mrs. Taylor): 
167 impressive contributors, | 


[] CLINICAL OPHTHALMOLOGY, 5 VOLS., $300 

[] Enclosed is my check for $300 (We pay postage, handling.) 

[] Please bill me full amount, $300, plus postage, handling, $5.3@ 
[] Please bill me $ per month. ($12 minimum.) 





ONU LL AL ee "a CNN LL RE ea — 


I 12 Name 

«experts in their specialties (please print) 

* 3,030 clear illustrations 

J Address 
K and photos, plus 7 color plates 

* 383 tables and figures 

for fast analyses 
. , A : * 

8 x 10", gasy-to-handle size No deposit; no interest; no carrying charge. : 
annual revision service Postage and handling costs will be included in installments. | | 
separate computerized index, 1-79L Sept. 79,A00] 
updated for new revision pages 1 
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THE POSTGRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY ANNOUNCES THE 
FIFTEENTH ANNUAL REVIEW COURSE 


"BASIC SUBJECTS IN OPHTHALMOLOGY" ; 
| DECEMBER 3 through 8, 1979 







SUBJECTS 
PHYSIOLOGY PHARMACOLOGY OCULAR MOTILITY 
NEURO OPHTHALMOLOGY MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY OF THE EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


Course Director: James C. Newton, M.D. 


Faculty 
Ronald Carr, M.D. Frank B. Hoefle, M.D. 
D. Jackson Coleman, M.D. Thomas Kuhns, M.D. 
Andrew P. Ferry, M.D. Peter J. G. Maris, M.D. 
David S. Friendly, M.D. Robert C. Mickatavage, M.D. 
John S. Hermann, M.D. Richard Ruiz, M.D. 


Whitney G. Sampson, M.D. 
This six-day intensive course is designed as a comprehensive review of the basic subjects in Ophthalmology and should be especially helpful to those 
physicians preparing for the American Board Certification Examinations and those having to fulfill requirements for continuing medical education. This 
course qualifies for 48 credits in Category 1 for the AMA-CME Physicians Recognition Award. 

Tuition: $500.00 (Luncheons and Cocktail Party included) 
For Application and further information, please write 

Jane Stark, Registrar 

Postgraduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 
New York, New York 10003 








"Doctor I can't find 
sunglasses dark enough." 


i How many times have you heard Five different modes— light transmis- 

this complaint from your patients sion from 1%—10%-— plano only. Case in- 
with...aphakia, uveitis, bullous kera- cluded. Lower transmissions at increased 
topathy, albinism, inflammatory cor- cost reduce IR significantly. Colors — 
neal disease, incipient cataract, post- light green, medium amber, amber, 


Op Pissoctler lens ienlanit and all anterior segment surgery. dark grey-green, dark green. 


Now OLo has the answer! At prices that are realistic! Priced as low as $4.50 on 
OLo offers significant protection to patients whose eyes must be quantity orders. Send for in- 


shielded from ultraviolet light and wind; patients with pterygium; basal formation. See coupon below. 


cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 


around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable. 


OLo 
Products, Ltd. 


OLo in new full size may be worn alone or over most spectacles. Wrap 





OK 


OLo Products, Inc. AO 
Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 
Please send me: a sample pair of Sunglasses. | am enclosing $6.00 (professional price) 
plus $1.00 for postage and handling. 
Light Green 10% transmission. C] Medium Amber 8% transmission. 
Send' mg detailed Brochure. 


Name Em » Address. 








City —t- E State- ‘ Lip- 
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 .. MURO 


5% sodium chloride 
sterile ophthalmic ointment and solution 





single entity—sodium chloride 
Hexibility of dosage 
sterile ophthalmic ointment 
sterile ophthalmic solution 
5% sodium chloride 
Time-tested 


Prolonged retention on cornea 
-ess burning and stinging 


‘daition of methylcellulose 
*dded viscosity 


-reater reduction of corneal edema 
" 3etter patient compliance 








MURO 128 

(Sodium Chloride 5% Ointment) 
DESCRIPTION: A sterile ophthalmic ointment of sodium chloride 595 in a 
base of lanolin, liquid petrotatum and white petrolatum 

MURO 128 

(Sodium Chloride 5% Solution) 
DESCRIPTION: A sterile ophthalmic solution of sodium chloride 5% with 
methylcellulose 0.9%. Alsoscontains methylparaben 0:023% and propylpara- 
ben 0.01% as preservatives, and purified water. 
INDICATIONS: As an aid for reducing edema in conditions of the cornea from 
various causes as bullous keratitis, keratopathy anc following, cataract sur- 
gery and Fuchs endothelial-epithelial dystrophy a 
CONTRAINDICATED: Hypersensitivity to any ingredient. 
ADVERSE REACTION: Slight stinging sensation which is usually transient 
in nature. 
OINTMENT DOSAGE: One or more times a day as directed by physician. 
HOW SUPPLIED: As a sterile ophthalmic ointment in 3.5g tubes. Keep 
tightly closed— store in a cool place. 
SOLUTION DOSAGE: 1 or 2 drops in affected eye(s) three times a day, or as 
directed by the physician. 
HOW SUPPLIED: 15 ml and 30 ml plastic dropper bottles. Keep tightly 
closed— store in a cool place. 
CAUTION: Federal (U.S.A.) law prohibits dispensing without a prescription. 
WARNING: For topical ophthalmic use only. Do not touch tip of tube or drop- 
per tip to any surface since this may contaminate ointment or solution. 


` Luxenberg, M.N., and Greek, K.: Reduction of Corneal 
Edema with topical hypertonic agents, Am. J. Ophth. 71:847, 1971. 
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Rodenstock Brings Laser Interferometry OutOfThe | 
Research Lab And Into The Examining Lane. jus 


For reliable measurement of retinal 
acuity when cloudy media makes 
conventional diagnosis impossible. 


WHAT THE RETINOMETER 
DOES. 


The Retinometer measures the 
retinal and cortical functions of the 
eye, independent of the influence of 
the optical media. 

The result, defined as ‘retinal 
visual acuity; provides reliable in- 
formation about the resolving power 
of the fetina. 
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When the media are cloudy, it 
provides highly dependable prognos- 
tic information regarding expected 
post-operative acuity. 

In cases of reduced vision where 
the cause is uncertain, a distinction 
can be made between loss due to 
cortical and macular disturbances. 

With clear media, the ‘retinal 
visual acuity’ indicates the maximum 
acuity achievable even though the 


ametropia of the eye is uncorrected. 


HOW THE RETINOMETER 
WORKS. 


ferometer, and is made as an attach- 
ment for the RO2000 Slit Lamp. 
(Also Haag-Streit and Zeiss. ) 


ZIEL 


With Slit Lamp magnification, 
the examiner is able to guide the 
laser pencil into the patient's eye 
with ease and precision —through 
the tiny openings which arecommon 
in most types of opacities. 
The laser actually produces two 
beams of columnated light, which 
cross (and interfere with) each other 
in front of the retina. 
This crossing of beams produces 
a banded image which the patient 
can "see? 
(In effect, you've placed an eye 
chart inside the eye.) 
Once the beams are perceived 
by the patient, the 
examiner adjusts 
the banded 
pattern until the 


bands are as bold 


to the largest letters on an eye 
chart.) [n addition, the Retin- 


The Retinometer is a laser inter- 








and thick as possible. (Or similar 


ometer allows these banded images 
to be presented in four different 
positions: vertical, horizontal, and 
two oblique settings (inset). 

Thus, the patient not only tells 
you whether he can see the image, but 
in what direction the lines are going 
(making malingering impossible). 

After each correct determination 
by the patient, the examiner adjusts 
the bands to the next finer setting. 
This procedure is repeated until the 
patient can no longer dependably 
determine the position of the image. 


HOW THE RETINOMETER 
IMPROVES ON EARLIER 
LASER INTERFEROMETERS. 


Where previous interferometers 
were extremely difficult to aim with 
precision because of the distance 
between patient and examiner, the | 
Retinometer uses the optics of the 
Slip Lamp to eliminate this problem. 
Where previous interferometers 
were sensitive to vibration, the 
Retinometer is not affected. And it’s 
optically-calibrated, so it will never 
be out of adjustment —a common 
problem with mechanically- 
calibrated instruments. 
In addition, the Retinometer has 
been designed to function as an un- j 
obtrusive attachment to the slit lamp | 
where previous models required a 
great deal of space. 
Finally, the Rodenstock Retino- 
meter is so easy to use your tech- 
nicians can be trained in a matter 
of minutes. 


For complete technical literature call 


toll free (800) 237-5906. In Florida , 
call collect (813) 443-2606. 

1375 South Fort Harrison, 

Clearwater, Fl 33516 ° 
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Here’s why so many professionals are prescribing 


Bausch & Lomb 14.5mm lenses. 
FASTER FITTING: Fit nearly every patient with only six lens series using the First Fit System. It's 


fast, easy and effective. 


BETTER COVERAGE: Larger diameter provides greater corneal coverage and improved 


acuity for more patients. 


GREATER COMFORT. .07mm center thickness Ultra-Thin series 


permit better oxygen transmission. 


EASIER LENS REPLACEMENT: Unique spincast process 


gives dependable results, lens after lens. 


If you haven't tried the 14.5mm lenses yet, call your Bausch 
& Lomb representative today and find out how the 14.5mm 


lenses can help your practice. 
BAUSCH & LOMB and SOFLENS are trademarks of Bausch & Lomb Incorporated. 


BAUSCHSLOMB 
SOFLENS” 


(polymacon) 
Contact Lenses 


BRIEF SUMMARY (FOR FULL PRESCRIBING INFORMATION SEE PACKAGE CIRCULAR). 


VISION CORRECTION USE 


INDICATIONS: SOFLENS® (polymacon) Contact Lenses are indicated for vision correction use in persons 
with non-diseased eyes and in aphakia. CONTRAINDICATIONS: SOFLENS* (polymacon) Contact Lenses are 
contraindicated in the presence of any active untreated infection or abnormality of the anterior segment of 
the eye with the exception of ametropia and aphakia. WARNINGS: Abrasions and Infections — If a lens 
becomes less comfortable than it was when first placed on the wearer's cornea, the lens should be removed 
immediately and the wearer's eye and the lens examined for the possible presence of a foreign body If any 
eye abrasion, ulceration, irritation or infection is present, or any abnormal eye condition is observed 
concurrent with lens wear, the lens should be removed immediately and a physician consulted. Infectious 
corneal ulcers have been reported, usually associated with failure to follow the recommended procedures 
for care of the lenses. Aphakic Patients —Aphakic patients should not be fitted with SOFLENS* 
(polymacon) Contact Lenses during the postoperative period until, in the opinion of the surgeon, the eye 
has healed completely Lens Sanitation and Handling — Persons who require only vision correction and 
who would not, or could not, adhere to the recommended daily sanitary care of SOFLENS* (polymacon) 
Contact Lenses or who are unable to place and remove the lenses should not be provided with them. Failure 
to follow handling and sanitation instructions could lead to serious eye infections which might result in 
corneal ulcers. Malfunction and rusting of the metal interior of the BAUSCH & LOMB™ Disinfecting Unit | 
(ASEPTOR®) as well as discoloration and cracking of the lens case has been reported after varying periods 
of use. If such occurs, appropriate replacement is indicated to avoid interference with the disinfection 
procedure. Keep the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) clean and dry at all times. 
Medicants and Eye Drops —When the lenses are used by persons requiring only vision correction no 
ophthalmic solutions or medicants, inclfiding conventional (hard) contact lens solutions and eye drops, 
except BAUSCH & LOMB™ Lens Lubricant should be used by SOFLENS* (polymacon) Contact Lens wearers 
prior to placement. or whilethe lens is in place on the eye. Also, no solutions, including conventional (hard) 
contact lens solutions other than daily cleaner, lens lubricant, saline, and the solution made from the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS* (polymacon) Contact 
Lens when the lens is off the eye. Wearing Restrictions — SOFLENS* (polymacon) Contact Lenses when 
used only for vision correction should be removed before sleeping or swimming and in the presence of 
noxious and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses. PRECAUTIONS: Storage — SOFLENS* (polymacon) 
Contact Lenses must be stored ONLY in saline solution. If left exposed to air, the lenses will dehydrate, 
become brittle, and break readily. If a lens dehydrates, it should be resoaked in saline solution until it 
returns to its soft, pliable state which may take as long as forty minutes. Fresh saline solution must be 
used DAILY for cleaning, storing, and disinfection of lenses. The carrying case must be emptied and 
refilled with fresh saline solution just before disinfecting the lenses. If using BAUSCH & LOMB™ Salt 
Tablets to make saline solution. the solution MUST BE PREPARED FRESH DAILY. As this saline is not 
aseptic, it should not be used te clean a lens that is to be replaced immediately on the eye, nor should 
this solution ever be placed in the eye. If the patient wishes to remove a lens, clean it, or wet it and 
replace itorsthe eye. the solution in the carrying case should be used, as it will have been disinfected, 
or Preserved wine Solution may be used. Hygiene —Hands must be washed rinsed thoroughly, and 
dried with a lint-free towel before handling the lenses. Cosmetics. lotions. soaps. and creams must 
not come in contact with the lenses since eye irritation may result. If hair spray is used while the 
lens@ are being worn, the eyes pust be kept closed until the hair spray has settled. Handling—A 
SOFIKNS* (polymacon) Contact ens may be damaged by nicking or tearing if care is not exercised 
during placement on or removal fom the eye, replacing or removing it from the carrying case or in the 


cleaning process. Lenses must be placed very carefully in the carrying case to avoid damaging the 
edges of the lenses. Disinfecting — Fresh saline solution must be used DAILY for cleaning, storing and 
disinfection of lenses. If using BAUSCH & LOMB™ Salt Tablets to make saline solution, the solution 
MUST BE PREPARED FRESH DAILY. After removal from the eye, the SOFLENS® (polymacon) Contact 
Lens mustibe rubbed gently with Daily Cleaner then rinsed with saline solution to remove mucus and 
film from the lens surface. The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) must be emotied 
and refilled with fresh saline solution just before disinfecting the lenses. In order to remove protein 
deposits which may form on the lenses, wearers should use the SOFLENS™ Enzymatic Contact Lens 
Cleaning Tablets according to the directions for use which accompany the tablets. To help remove tear 
residues and mucus as well as other deposits that tend to accumulate on the lens surface, patients 
should use Daily Cleaner according to the directions for use which accompany the product 

Disinfecting with a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR*) or Il (ASEPTRON™) is necessary 
to kill microorganisms. If a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) or Il (ASEPTRON™) es not 
available.the lenses may be disinfected by boiling them in their carrying case in a pan of water for ten 
minutes. When this boiling method of disinfection is used, the lenses can be damaged if thebciling 
water is allowed to completely evaporate. The BAUSCH & LOMB™ Lens Carrying Case (LENSGARD™) 
must always be 2/ full of fresh saline solution before disinfecting and must always be tightly closed 
to preven! leakage of the saline from the case and subsequent dehydration of the lenses 

Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses will 
become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline solution 
and wait at least one hour before replacing the lenses. Earlier replacement may cause the lenses to 
absorb residual fluorescein. ADVERSE REACTIONS: Serious corneal damage may result from wearing 
a SOFLENS* (polymacon) Contact Lens which has been soaked in a conventional contact lens 
solution. Bye irritation may occur within a short time after putting on a hypertonic lens. Removal ef the 
lens will relieve the irritation. A lens adheres very rarely to an eye as a result of sleeping with the lens 
on, or wearing a hypotonic lens. If a lens adheres for any reason, apply fresh saline and wait until the 
lens moves freely before removing it. Clinical studies indicate that corneal edema, as manifested by 
symptoms such as rainbows, halos around lights, or foggy vision, may occur in less than 5% of 
SOFLENS* (polymacon) Contact Lens wearers. If these symptoms occur, the lenses should be removed 
and professional consultation obtained. Excessive tearing, unusual eye secretions. and photophobia 
are not normal. If these symptoms occur, the patient should be examined to determine their cause. A 
faint blue haze, believed to be located in Descemet's membrane. has been reported in the Spoxane, 
Washington area. As yet, the cause is unknown and the phenomenon has not been found elsewhere 

The wearers report no subjective symptoms and there is no detectable effect on their visual acuity 
There have been approximately 29 cases, and in 10 of these patients the blue haze has cleared or is in 
various stages of regression. Neovascularization of the cornea has been observed in some apnakic 
patients fitted with the SOFLENS” (polymacon) Contact Lens. which may require discontinuation of 
Ihe lens. Medical consultation should be obtained in such an instance 
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Our Small Pupil Feature  - 
has been Copied 
But Never Equaled 





UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE 


Provides best stereoscopic view of fundus Á 
in every clinical case 


NN e 
> “ Li ~— 


I 
V "AU - 


RESEARCH Asy r 


Binocular observation 
through small or 
undilated pupils 


Routine posterior pole 
observation through : 
dilated pupils 





ig 


Optimized view and COMFORTABLE improved headband with soft, thick foam pads 
illumiaation of fundus Dat 
periphery EASY TO USE built in convergence...no accommodation 


ANIMI: required... precision optics 
SS 


D E. SS RELIABLE rugged wiring and pressure positive lamp contacts 


MEDICAL INSTRUMENT a 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02454 


Maximum stereopsis in 
widely lated pupils. Better 
vision around opacities in 


trarsparent media Telephone (617) 894-2200 + Telex TS . 





Until now, even 

. with all the ocular 
. deconaestants around, 
-you only had two 

. choices. 


| Your choice of decongestant has been limited to one with "prescription potency" or a weaker OTC 
| counterpart. Either way, your red-eyed patient was faced with the potential of "too much or too little" 
| in terms of both effectiveness and comfort. 













Now, the New Vasoclear potency and effec- 
| choice IS tiveness. With ae ^i titan ii OTC 


€ naphazoline HCI available, VasoClear reduces 
clear with redness and relieves irritation faster and more 
| "n: effectively than less potent compounds. 

| NEW VasoC lear And the unique Lipiden™ polymeric system 


enhances VasoClear contact with ocular surfaces, 
O : 02 a na phazol ine H CI esed ci like higher concentration 
with Lipiden polymeric 
system Ina recent clinical study of 28 patients 
VasoClear has been demonstrated 








[o mem Y clinically superior to other OTC and 
STERILE equivalent to prescription decongestants tested 
NDC 0058-2890-15 in relief of palpebral and bulbar erythema and 
edema* 
a VasoClear rapidly relieves red, uncomfortable 
; A eyes due to allergies, dust, wind, swimming and 
Vaso Clear eye strain. And it provides welcome comfort 


after contact lens removal. 


Eye Drops 


* Data on file, Cooper Vision 





STERILE 
NDC 0058-2890-15 


E @ 
| : 
ge Vaso (Clear 0.5 fl oz (15 ml) 

SMP 
l | 05 ft oz (15 m) "MS 1 





T 
T o EYE DROPS , 


BE. l 


^' NEW vasociear - 
| ...the potent OTC 


Comparative effect on TBUT of selected OTC decongestants * 


r of Baseline 
150% 


140% 
130% 
120% 


110% 








decongestant 

with the comfort 
of the Lipiden 

polymeric 
system. 











V V VasoClear 
E Visine 
D Prefrin 


Drug 10 20 30 40 50 
Instilled. 


Time (minutes) 


Study performed by Michael A. Lemp, M.D.; data onfile at Cooper Vision 


í Reduced side effects with VasoClear. 
The lower concentration of naphazoline in 
VasoClear reduces the potential for rebound 
irritation associated with higher concentration 
prescription products. And because VasoClear is 
nonviscous, it doesn't blur vision or leave a 
sticky, gummy residue on lids. 


NEW VasoClear 





ot Ca ale 


T 
3 
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7 a 
New VasoClear provides patient comfort 
since it does not compromise tear film integrity. 
The unique Lipiden™ polymeric system in 
VasoClear helps stabilize the aqueous tear 

layer. And VasoClear doesn't disrupt TBUT like 
other OTC decongestants. 
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Nonbuffered, VasoClear readily adjusts to the pH 
of normal tears since it Coes not compete with - 
the normal tear buffering system. VasoClear 
avoids the discomfort sometimes associated 
with decongestants containing buffers such as 
those in Prefrin, Albalon. Degest 2, Naphcon and — 
Visine. VasoClear with the Lipiden™ polymeric 
system soothes, comforts and lubricates irritated | 
ocular tissues. 


DISRUPTED TEAR FILM 


. =. agi Ce =e a 
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LIPID 


ey s 


AQUEOUS — 


MUCIN 


CORNEAL . 
| EPITHELIUM ~ 








STABILIZED TEAR FILM 


60 € LIPIDEN POLYMERIC SYSTEM 


VasoClear is more economical for E 
patients than are prescription decongestants. 


And the high degree of effectiveness and 
enhanced ocular contact with VasoClear permit 
patients to get relief with a minimum of instilla- 
tions. One or two drops in each eye two or three | 
times daily is usually all that's required for . 
soothing relief. 


Mud 
A ecc, ei M un 


The only OTC decongestant with 0.02% 
naphazoline HCI and the unique Lipiden" 
polymeric system... for optimum effectiveness 
and maximum patient comfort. 


*Data on file, Cooper Vision Ex ge 
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SMITH, MILLER & PATCH 
Division of Cooper Vision P.R., inc. || 
San German, Puerto Rico 00753 


© Smith, Miller G Patch #479 78-0064 
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VIRA-À 
(vidarabine 


Ophthalmic 
ointment), 3% 





Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The dntiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 

«here is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
umor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

Thé following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 
*"Váza-A is net effective against RNA virus or adenoviral ocular 
infections. ViragA is also not effective against bacterial, fungal, or 
¢hlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in datients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


plied to 10% of the body surface during organogenesis induced €, . 


fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of monio 
or feta! damage in pregnant women receiving Vira-A (vidarabine 
ophthaimic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. A 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visua! haze. 

Although viral resistance to Vira-A has not been observed. this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion cf the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 80:40 mixture 
of solid and liquid petrolatum. UK 

PARKE-DAVIS 
Division of Warner-Lambert Company 


PD-JA-2320-1-P (5-78) Morris Plains, NJ 07950 
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HERPES SIMPLEX 
VIRUS KERATITIS 


VIRA-A 


vidarabine ophthalmic ointment), 3% 





Not only as effective but is also effective 

- as IDU in treating in patients resistant or 
Herpes simplex virus hypersensitive to or 
keratitis... intolerant of IDU* = 






ni No. of Erg 
Clinical Evidence Gabiacís Description 
Vira-A 81 Previously 
Controlled Trials untreated d. 
SNP | 
Virá-A 142 75% had been 101 subjects — 
; Uncontrolled Trials resistant or- (71%) . ur. m 

hypersensitive 3 Eai cae E D 

to IDU Ree E E dee 
NOTE: In the controlled and uncontrolled trials, 70 and 101 subjects, j : - B. ae 
respectively, s&-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative free. . 
*Data on file, Medical Department, Parke-Davis. Shon 


L * , Please see prescribing information on preceding page. PARKE-DAVIS 
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FML (fuorometholone) 01% takes the heat 
off postoperative inflammation. 


Inflammation following surgery can be 
sight-threatening. FML” (fluorometholone) 
helps prevent potential complications by 
reducing inflammation—promptly and 
effectively. A clinical study of almost 
400 surgical procedures showed that flu- 
orometholone significantly reduced the 
incidence of corneal graft rejection and 


tated the discontinuation of steroid therapy.' 
Another post-cataract extraction study 
reported higher pressures with dexameth- 
asone than with FML? 

Patient comfort is another reason to choose 
FML. The Liquifilm® vehicle soothes and 
lubricates ocular tissues and doesn’t inter- 
fere with epithelial regeneration. 


post-cataract extraction complications! 

And what's more, FML has a high margin 
of safety. In the same study, there were no 
cases of pressure increases that necessi- 


FML (fluorometholone) 
works well under pressure. 


» 
INDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe. 
CONTRAINDICATIONS — Acute superficial herpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the constituents of this medication. WARNINGS — 
Steroid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slit-lamp microscopy 
is mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior sub- 
capsular cataract formation, or may aid in the establishment of secondary ocular infections from fungi or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has been known to occur with use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity enhanced by presence of steroid medication. Safety and effectiveness have not been 
demonstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has not 
been established. PRECAUTIONS — As fungal infections of the cornea are particularly prone to develop coincidentally with long-term local 
steroid applications, fungus invasion must be suspected in any persistent corneal ulceration where a steroid has been used or is in use. Intra- 
ocular pressure should be checked frequently. ADVERSE REACTIONS — Glaucoma with optic nerve damage, visual acuity or field defects, 
posterior subcapsular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation of the globe. 


REFERENCES: 
1. Castroviejo, Ramon. The control of postoperative inflammation with fluorometholone. Klin Mbl Augenheilk 166:518-520, 1975. 


2. Marun, Edgard. Evaluation of a new topical steroid. Fluorometholone, in the postoperative course of the cataract operation. Ann Ophthalmol 
7 :139-142, 1975. 
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OPEN SKY 
Your choice 
of tip sizes 


LIMBAL 
Your choice 
of tip sizes 


VISC-X 


It's your choice 


with the 
VISC-X 


e Automatic or Manual 
Suction/Reflux 

* Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 








Your Choice... 


e Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 

e Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 

* Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 
enough for intraocular video display, tapes and films. 

e Hand held quartz infusion or quartz floating contact lenses. 

e Wide choice of probes, cannulas, infusion ports and plugs. 

è 1, 2, or 3 port systems for uni or bimanual techniques 

e Hooked or straight needles and pics, with or without infusion, 
for all procedures. 


è Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired. 


The VISC-X is lightweight and modular - assembles in seconds 
without tools. Rechargeable battery operation for patient safety. 
Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
vitreous. 


clinitex ..... 


183 Newbury Street/Danvers, MA 01923/USA 
Phone 617-774-0415 





1 Port System 
1.65 or 2.3 mm 


varian 


MINI VISC-X MICRO VISC-X OPEN SKY 
2 Port System 3 Port System Your choice 
1.65 mm 1 mm of tip sizes 







The VISC-X is a revolutionary new concept insystems for anter 
posterior segment surgery. It permits the surgeon to employ a 
wide variety of techniques through singular or multiple incisio 
Using the modular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded to permit additional techniques and procedures. 


Flash Autoclavability 


Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same dav, even back tc 
back. Each instrument may be steam, gas, or heat sterilized 
individually in its own storage box, or as a system in the speci: 
see through tray. 


ut Please have representative contact me. 
[ ]I would like a demonstration with my staff attending. 


[ ] Please send more information. 
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M AGUAFLCX HighPus — 


(tetrafi Icon A) New Standard of Performance. 


Crisp, sharp vision, often as good as with 

Hydrophilic Contact n hard contact lenses or spectacles, can be ; 4 
achieved. Plus excellent centration, accurate 
reproducibility and fast, predictable, 
efficient fitting. 


Now Available. 

Powers from +10.00 D to +20.00 D, in 0.25 D 
steps. Our five lens diagnostic set enables 
you to fit with speed and confidence, using 
the proven Aquaflex "Vault" fitting system. In 
a study using an Aquaflex High Plus trial lens 
and over-refraction, 51% of the patients 
achieved 20/20 vision or better, and 76% 
achieved 20/25 or better.' 


Fewer Problems. 

Clinical data indicates that over 8 out of 10 
patients fitted with Aquaflex High Plus Lenses 
will experience no adverse effects.' Also, lens 
damage by patients will be minimal because 
Aquaflex lenses are very durable and easy to 
handle. Both thermal and chemical disinfection 
can be used. 


Please visit our Booth No. 409 at the AAO Meeting. 
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^ Minus 


Outstanding Visual Acuity. 
This is a major benefit of both the minus and the 
m : high plus Aquaflex® (tetrafilcon A) Hydrophilic 
Contact Lens. Clinical data showed that 8896 of 
the minus lens wearers had 20/20 vision or 
better, and 95% attained 20/25 or better.' ~ 
Practitioners reported that Aquaflex lenses 
often corrected more astigmatism and gave 
sharper vision than other soft lenses.' 


RÀ 


Ortimum Centration. 

This was achieved by over 96% of Aquaflex 
minus lens wearers in a clinical study.' Induced 
astigmatism and lessened V.A. due to 
decentered lenses is virtually eliminated.? 


Fast, Predictable Fitting. 

The Aquafiex "Vault" fitting system is noted 
for its simplicity, speed and success. Only 5 
Vaults are needed.? And in clinical studies, over 
90% of the myopic patients were fitted with just 3 
of these Vaults, while 7096 of the high plus lens 
wearers needed only 2 Vaults. 


For more information or to order, write or phone 
toll-free: 800-828-4580 (in New York State: 
800-462-4332). 


AQUAFLEX Contact Lens Products 
UCO Optics, Inc., 3000 Winton Road South 


_ mz 





AQUA-TLEX is a registered trademark of UCO Optics, Inc. , .. 
See accompanying page for full prescribing information. e 
1. Datg on file: UCO Optics, Inc., Rochester, N.Y. 14623 

2. Morison, Robert J.: International Contact Lens Clinic, ; 
Summer 1976 NET 
3. Gruber, Ellis & Gordon, Stanley: Contact Lens Forum, 
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DESCRIPTION 

AQUAFLEX® (tetrafilcon A) Hydrophilic Contact Lens is a hemispherical shell 
which covers the cornea and may cover a portion of the adjacent sclera. The lens 
material, tetrafilcon A, is a hydrophilic random terpalymer of 2-hydroxyethyl 
methacrylate, N-vinyl-2-pyrrolidone and methylmethacrylate. The polymer is a 
three-dimensional network of terpolymer chains joined by divinylbenzene cross- 
links. It consists of 57.5% tetrafilcon A and 42.5% water by weight when fully 
hydrated in normal saline solution. 


ACTIONS 

In its hydrated state the AQUAFLEX* Hydrophilic Contact Lens is soft and pliable. 
When dry, the lens becomes hard and brittle. These states are completely revers- 
ible and a lens which has been permitted to dry out will recover all of its hydrated 
properties when placed in normal saline for a period of two hours. When placed on 
the human cornea the hydrated lens acts as a refracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43 and the lens has 
a visible light transmittance greater than 97%. 


INDICATIONS 

AQUAFLEX* Hydrophilic Contact Lenses are indicated for the correction of vision 
in persons with non-diseased eyes who have spherical ametropias, corneal astig- 
matism of 2.50 diopters or less and/or refractive astigmatism of 2.00 diopters 

or less. 


CONTRAINDICATIONS 

AQUAFLEX” Hydrophilic Contact Lenses are contraindicated in the presence of 
any of the following conditions: (1) Acute and subacute inflammation of the anterior 
segment of the eye. (2) Any eye disease which affects the cornea or conjunctiva. 
(3) Insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic 
disease which may affect the eye or be exaggerated by wearing contact lenses. 


WARNINGS ** 

Medications and Eye Drops: AQUAFLEX* Lenses must be stored in an appro- 
priate solution when off the eyes, the type of solution being dependent on the sys- 
tem used for disinfection. When the lenses are disinfected with the thermal 
disinfection system, they may be stored only in BOILnNSOAK® Sterile Preserved 
Saline Solution. When lenses are disinfected with the chemical disinfection sys- 
tem, they may be stored only in FLEXSOL* Disinfection and Storage Solution. 

No ophthalmic solutions or medications, including hard contact lens solutions, 

*except ADAPETTES* Sterile Lubricating Solution, can be used by AQUAFLEX* 
Lens wearers prior to or while the lenses are in place on the eyes. Also, no 
solutions, including hard contact lens solutions, other than BOILnSOAK* Solution, 
FLEXSOL* Solution, PREFLEX* Cleaning Solution, NORMOL* Rinsing Solution, or 
ADAPETTES* Lubricating Solution may be used on AQUAFLEX* Lenses when they 
are off the eyes. 

Since liquids and vapors may be absorbed by AQUAFLEX* Lenses, they should 
not be placed in the mouth for wetting, nor wiped with a cloth or tissue. 
Abrasions and Infections: If a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately and 
the wearer's eye and the lens examined for the possible presence of a foreign 
body. If any eye abrasion, ulceration, irritation or infection is present, or any abnor- 
mal eye condition is observed concurrently with lens wear, the lens should be 
removed immediately and a physician consulted. 

Aphakic Patients: Aphakic patients should not be fitted with AQUAFLEX* (tetra- 
filcon A) Hydrophilic Contact Lenses during the postoperative period until, in the 
opinion of the surgeon, the eye has healed completely. 

Wearing Restrictions: AQUAFLEX* (tetrafilcon A) Hydrophilic Contact Lenses 
should not be worn while swimming, sleeping, or in the presence of irritating 
fumes or vapors. 

Visual Blurring: !f visual blurring occurs, the lens must be removed until the con- 
dition subsides. 

Lens Care Regimen: Patients must adhere to the recommended daily care 
procedures for AQUAFLEX* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular infections. 


PRECAUTIONS 

Storage: AQUAFLEX* Lenses may be stored only in the appropriate storage solu- 
tion: BOILNSOAK® Solution or FLEXSOL* Solution depending on disinfecting 
methods used. If left exposed to air, the lenses will dehydrate, become brittle and 
break readily. If a lens dehydrates, it should be soaked in either BOILnSOAK* 
Solution or FLEXSOL* Solution until it returns to a soft, supple state. 

Cleaning and Disinfecting: AQUAFLEX* Lenses must be both cleaned and 
disinfected daily. Separate procedures and products are needed to clean and to 
disinfect. Two methods of disinfection, thermal or chemical, have been shown to be 
equally effective. The choice of disinfection system should be made in consultation 
with your eye care practitioner. 

Cleaning: Daily cleaning is necessary to remove mucus and other deposits which 
may have accumulated on the lens surface. Each time the lenses are removed 
from the wearer's eyes, both surfaces of the lenses must be cleaned using several 
drops of PREFLEX* Cleaning Solution. Lenses must be cleaned before they are 
disinfected, as deposits on the lenses tend to harden and become more difficult 
to remove after the lenses are disinfected. 

Disinfecting: AQUAFLEX* Lenses may be disinfected with either a heat or chem- 
ical regimen. One method or the other must be selected, but not both. The user 
Jaust noj alternate between methods. 

Thermal Disinfectjon Method: AQUAFLEX* Lenses may be effectively disinfected 
after cleaning with PREFLEX* Cleaning Solution with use of the AQUASEPT* 
Patient Unit or the AQUASEPT® II Disinfecting Unit and BOILnSOAK* Solution. 
Fresh BOILnSOAK* Solution must be used for daily storage of lenses or each 
time the lengi is stored. The AQUASEPT® Patient Unit requires distilled water. The 
AQUAFLEX* V enseStorage Container or the AQUAFLEX* Lens Carrying Case must 
be emptied and filled with fresh BOILNSOAK® Solution just prior to disinfecting 
the lenses. 
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Chemical Disinfection: Disinfection with PREFLEX* Cleaning Solution, FLEXSOL* ^ 


Solution and NORMOL* Rinsing Solution has also been shown to be an effective 
disinfection system for daily care of AQUAFLEX* Lenses. AQUAFLEX* Lenses 
must be cleaned and rinsed daily (or after wearing) with PREFLEX* Cleaning 
Solution and NORMOL” Rinsing Solution. The AQUAFLEX* Lens Storagg, 
Container must be emptied and refilled with fresh FLEXSOL* Solution each time 
the lens is stored. Fresh FLEXSOL* Solution must be used daily for storage and 
disinfection. WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION AND 
STORAGE SYSTEMS. FLEXSOL* SOLUTION SHOULD NOT BE USED WITH HEAT. 
Hygiene: Before handling the lenses, hands must be washed, rinsed thoroughly 
and dried with a lint-free towel. Cosmetics, lotions, soaps, oils and hand creams 
must not come in contact with the lenses since eye irritation may result. If hait 
spray is used while the lenses are being worn, the eyes must be kept closed until 
the spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, flush 
the eyes with normal saline solution and wait at least one hour before replacing the 
lenses. Too early replacement may allow the lenses to absorb residual fluorescein. 


ADVERSE REACTIONS 

Serious corneal damage may result from wearing lenses which may have soaked 
in hard contact lens solutions. Eye irritation may occur within a short time after 
putting on a hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of a patient sleeping with 
the lens on, or as a result of wearing a hypotonic lens. If a lens adheres for any 
reason, the patient may be instructed to apply a few drops of BOILnNSOAK” 
Solution (if using a thermal disinfection regimen) or ADAPETTES* Lubricating 
Solution (if using a chemical disinfection regimen), and wait until the lens moves 
freely before removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms such 
as rainbows or halos around light or visual blurring may occur if lenses are worn 
continuously for too long a time. Removal of the lenses and a rest period of at 
least one hour generally relieve these symptoms. If symptoms do not subside 
promptly, professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not normal; if 
these symptoms occur, the patient should be examined to determine their cause. 


DOSAGE AND ADMINISTRATION 

Fitting: Conventional methods of fitting contact lenses do not apply to 
AQUAFLEX* (tetrafilcon A) Hydrophilic Contact Lenses. For a detailed description 
of the fitting technique, refer to the Professional Fitting Guide for AQUAFLEX* 
Hydrophilic Contact Lenses, copies of which are available from: UCO Optics, Inc., 
Rochester, New York 14623. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore, the importance of adhering to the following initial daily 
wearing schedule should be stressed to the patient. 


Wear Time Rest Period Wear Time 
Day (Hours) (Hours) (Hours) 
1 4 2 E 
2 4 2 4 
3 5 2 5 
4 6 2 5 
5 7 2 5 
6 7 1 6 
7 8 1 7 
8 8 1 8 
9 9 1 8 
10-14 10 1 balance of 
15 all waking hours waking hours* 


*lenses should never be worn 24 hours a day 


Lens Care and Handling: Care must be taken on the initial visit to assure that the 
patient is supplied with an appropriate AQUAFLEX* Patient Care Kit and fully 
understands all care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health and compliance 
with instructions. 


How Supplied: Each lens is supplied sterile in a glass vial containing normal 
saline solution. The glass vial is marked with the vault number, dioptric power, 
and manufacturing identification number. 

The AQUAFLEX® Patient Care Kit is required for lens cleaning, disinfection and 
storing of the lenses. The Kit may consist of either of the following: 


Thermal Disinfection Regimen: AQUAFLEX* Patient Care Kit: AQUASEPT* Patient 
Unit or AQUASEPT* II Disinfecting Unit; AQUAFLEX* Lens Storage Container or 
AQUAFLEX* Lens Carrying Case; PREFLEX* Cleaning Solution; BOILnSOAK® 
Solution; ADAPETTES* Lubricating Solution; AQUAFLEX* Patient Instruction Book. 


Chemical Disinfection Regimen: AQUAFLEX* Patient Care Kit: AQUAFLEX* Lens 
Storage Container, PREFLEX* Cleaning Solution; NORMOL* Rinsing Solution; 
FLEXSOL* Disinfection and Storage Solution; ADAPETTES* Lubricating Solution; 
AQUAFLEX«* Patient Instruction Book. 


AQUAFLEX and AQUASEPT are registered trademarks of UCO Optics, Inc. 
PREFLEX, NORMOL, FLEXSOL, ADAPETTES and BOILnSOAK are registered 
trademarks of Burton, Parsons and Company, Inc. e 


CAUTION: Federal law prohibits dispensing without prescription. 


UCO Optics, Inc. Aquaflex Division 


Rochester, New York 14623 
March 1979 X0303 








> 
g e 
^e n2 
i. vin 
a 7 


Corlisporin® Ophthalmic Suspension 
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Cortisoorin" Ophthalmic Ointment 
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C. Because of your specialized knowledge 


and training, we believe that ofly you should 
prescribe the Cortisporin® opMthalmic prod- 
ucts—and that's why they are promoted only 
tc ophthalmologists. 

C For your patients the Cortisporin ophthal- 
mic products provide an effective therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 


monly involved in the ophthalmic infections. 


accessible to topical therapy* The hydrocor- 
tisone component gently and rapidly relieves 
signs and symptoms of inflammation and in- 
hibits corneal neovascularization. 

C Economical, too, with the two sterile forms 
providing convenient day and night coverage 
at lower cost than most other major brands of 
similar activity. 


Cortisporin Ophthalmic 
Suspension Sterile 
(Polymyxin B — Neomycin — Hydrocorisone) 
Each cc contains Aerosporin* /Polymyxin B Sulfate) 10,000 units, 


neomycin sulfate 5 mg (equivalent tc 3.5 mg neomycin base), 
hydrocortisone 10 mg (1%),thimerosal (preservative) 0.001%. The 
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vehicle contains the inactive ingredients cetyl alcohol, glyceryl — 


monostearate, liquid petrolatum, polyoxy! 40 stearate, propylene 
glycol and purified water. Bottie of 5 cc with sterile dropper. 


Cortisporin’ Ophthalmic 
Ointment Sterile 
(Polymyxin B — Bacitracin — Neomycin — Hydrocortisone) 


Each gram contains Aerosporin® (Polymyxin B Sulfate) 5,000 
units, bacitracin zinc 400 units, neomycin sulfate 5 mg (equivalent 
to 3.5 mg neomycin base), hydrocortisone 10 mg (195), special 
white petrolatum qs. Tube of 1/8 oz witn ophthalmic tip. 


*INDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classi- 
hed the indications as follows: 

"Possibly" effective: For the treatment of nonpurulent bacterial infections of 
the eye due to organisms sensitive ta the antibiotic ingredients of the drugs and 


when the anti-inflammatory action of the hydrocortisone is'indicated as in non- 
purulent bacterial, allergic, vernal ard phlyctenular conjunctivitis; nonpurulent 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; super- 
ficial chemical and thermal burns of the cornea. 

Final classification of the less-than-effective indications requires further inves- 
tigation. 





CONTRAINDICATIONS: These products are contraindicated in acute purulent con- 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It :s advisable that intraocular pres- 
suse be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current med cal literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
sheuld be borne in mind. 
Complete literature available on request from Professional Services Dept. PME: 
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Now your patient can examine his own visual fields, _ i 
producing automatic records that are genuinely ` 
reliable and valid. The Fieldmasier® 101 is 
sciertifically accurate. 


Model 101 offers continuous, precise luminance - a 
measurement of background and stimulus. All tests 
are truly comparable from time to time and from 
patient to patient. Ultra-silent shutter operation 
ensures reaction only to light stimuli, and patient - 
controlled “speed-up” shortens test time. Your 
assistant can oversee the brief procedure. 


Simple, rapid control of duration, color, intensity, - 
and interval minimize set up time. To retest a s 
particular stimulus element, flip the address 
switch, and make the check in seconds. Model 
101 R rechecks each missed stimulus for you 
automatically. 

Mcdel 101 PR offers programmability, as well as 
auto recheck. Select normal test function, or any 
of four other programs, to make a quick cheek 
of a specific region or function. 
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C] Please send me your Fieldmaster® Catalog. ; 
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Director, Department of Ophthalmology 


Department of 


Pediatric Ophthalmology - 
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G. Peter Halberg, M.D. 
Meeting Coordinator 


Special Feature: 


Symposium on Extended Wear Contact Lenses: 
Adult and Pediatric 


All problems pertaining to fitting and evaluating ex- 
tended wear contact lenses will be covered in depth. 
Complications will also be discussed. 


In addition to the already released extended wear con- 
tact lenses, the ones still under investigation will be cov- 


ered. 


Topics 


Angle Anomalies in and Surgical Treatment of 
Congenital, Infantile and Juvenile Glaucoma 
Aphakic Vision in Children 
Augmentation Operations in Strabismus 
Bio-Differential Interference Microscopic 
Observations of the Anterior Segment 
Causes for Reoperations in Strabismus 
Contact Lenses for Children 
Contact Lenses to Aid Color Blind Children 
Cosmetic Soft Contact Lenses for Children 
Diagnosis and Treatment of Ptosis 
Differential Intraocular Pressure Measurements for 
Diagnosing Non- Commitant Strabismus 
Electrophysiological Testings in Hereditary 
Vitreoretinal Degenerations 
Essential Techniques in Ultrasound Cataract 
Surgery 
Eulogy for Pleoptics 
Evaluation and Surgical Treatment of Torsional 
Diplopia 
Extended Wearing of Contact Lenses: An 
‘Overview 
Genes; Khromosomes and the Eye 


Gonioscopy of Infantile Glaucoma 

The Hydrocurve Extended Wear Lens in Aphekia 

Intraocular Lenses in Children 

Juvenile Xanthogranuloma 

Ketamine in Diagnosis and Management of 
Congenital Glaucoma 

Management of Congenital Eyelid Anomalies 

Management of Congenital Glaucoma 

Management of Third Nerve Palsy 

Masked Bilateral Superior Oblique Paresis 

Nystagmus Blockage Syndrome 

Nystagmus with Strabismus: Surgical 
Management 

Penetrating Keratoplasty in Children 

Present and Future of Silicone Contact Lenses 

Retinal Disease in a Pediatric Population in 
Peking 

Retinal Disease in Early Childhood 

Some Clinical Observations and Experiences ° 
of Glaucomas Seen in Young Patients 

Surgery for Retraction Syndromes 

Uses of Contact Lenses in Strabismus and 
Amblyopia 
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THE PULER 


Though it stands only 7.5 cen 


meters, Pred Forte? (prednisolone 
acetate 1.076) measures tall among 


ocular steroids. 


In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 


nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 
terms of anti-inflammatory activity 
In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 
Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on the real firing line: in your 
patient s eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that's why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
"ruler": Pred Forte. 





















t1- Pred Forte" (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocalar 
tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 
reported with the use of topical steroids. 2. Since PRED 
FORTE® contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal :nfectians of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids curing 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes s.mplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary oculer infec 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac twe to four 
times daily. During the initial 24 to 48 hours th2 dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 
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REFERENCE NOTES: 1. Leibowitz, H. M. and Kup- 
ferman, A. Bioavailability and therapeutic effective- 
ness of topically administered corticosteroids. Trans 


Am Acad Ophthalmol Otolaryngol 79 (1): op 78-op 
88, 1975. 2. Ibid. 3. Ibid. 


AJIÉRGAN Irvine, California 


(prednisolone acetate) 1% 


i the steroid others are 


Y measured against. d 


Clinical Sciences 


Cryotherapy of Pseudomonas 
Keratitis and Scleritis 


Richard A. Eiferman, MD 


€ Three cases of perforated Pseudo- 
monas corneal ulcers with scleral exten- 
sion were treated with keratoplasty and 
cryotherapy to the remaining cornea and 
sclera. All three cases showed dramatic 
improvement. Cryotherapy of Pseudo- 
monas keratitis in guinea pigs has been 
shown to be effective. Pseudomonas 
organisms seem to be susceptible to 
cryotherapy in vivo; there is no effect in 
vitro. Cryotherapy may prove to be a new 
tool in the treatment of Pseudomonas 
keratitis. 

(Arch Ophthalmol 97:1637-1639, 1979) 


Pseudomonas aeruginosa is the most 
devastating of all corneal ulcers 
and carries a poor visual prognosis. 
This article describes the successful 
application of cryotherapy to the 
treatment of three cases of Pseudo- 
monas corneal ulcers in humans. 


REPORT OF CASES 


Case 1.—A 44-year-old man sustained 
multiple corneal foreign bodies in both 
eyes while changing a tire. He was seen in 
a local emergency room and given an anti- 
biotic-steroid combination. Bilateral cor- 
neal uleers rapidly developed and he was 
admitted to a community hospital. He was 
referred to the University of Louisville 
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because of a perforation of the right 
cornea. 

When seen in the office, his vision was 
light perception with the right eye and 
hand motions with the left eye. An inflam- 
matory process characterized by marked 
swelling, opacification, — 2nd green- 
ish-yellow discoloration involved the entire 
cornea and extended into the surrounding 
sclera. A 3-mm central corneal perforation 
was actively leaking pus (Fig 1). The left 
eye had a partial-thickness corneal ulcer 
but did not have scleral extension. Preoper- 
ative cultures yielded heavy growth of P 
aeruginosa. 

The patient was taken to the operating 
room for an emergency keratoplasty. A 
9.5-mm trephine was used to outline a 
central corneal button. Cryotherapy at 
—79 °C was performed to the limbus, and 
the ice ball extended onto the sclera. This 
was applied for 45 s, and the cornea was 
refrozen for 30 s. The central corneal 
button was then removed, and a kerato- 
plasty and lens extraction were performed. 
Postoperatively there was a large amount 
of peripheral corneal edema. He was 
started on a course of subconjunctival and 
topical gentamicin sulfate. There was 
dramatic improvement: within one week 
the eye was white and quiet with no 
evidence of infection or .nflammation. The 
graft has remained clear for six months 
(Fig 2). 

Case 2.— A 64-year-old man was undergo- 
ing treatment for stromal herpetic kerati- 
tis with idoxuridine and prednisolone sodi- 
um phosphate. An acute middle ear infec- 
tion, associated with fever and lymphade- 
nopathy, developed (Fig 3). His right eye 
became red and painful, and he was 
referred to the University of Louisville. 

When seen in the ofice, he had a green- 
ish corneal ulcer extending from limbus to 
limbus with scleral extension; there was a 


small central perforation. Smears taken at 
the time of the admisseon revealed multi- 
ple, Gram-negative bacilli, which were 
proved by culture to be P aeruginosa. The 
patient was taken to he operating room 
where an emergency *.0-mm penetrating 
keratoplasty and perspheral cryotherapy 
were performed. He was given topical and 
subconjunctival gentamicin sulfate. Post- 
operatively the patient did well. The 
peripheral cornea «nd limbus cleared 
rapidly. The graft was clear and compact 
with no sign of infeetion or rejection; the 
patient’s vision was 20/200 six months 
later (Fig 4). 

CASE 3.—A 74-year old man had a history 
of previous herpes zoster keratitis. A 
severely injected eye (Fig 5) and an inferi- 
or corneal ulcer with vitreous prolapse 
developed. He was referred to the Univer- 
sity of Louisville and smears revealed 
Gram-negative baclli, which were proved 
by culture to be ? aeruginosa. He was 
taken to the operating room where a 9.0- 
mm penetrating keratoplasty and limbal 
eryotherapy were performed. He was 
started on a regimen of topical and subcon- 
junctival gentamicin; postoperatively his 
graft was clear aad compact without sign 
of infection o? rejection and the eye was 
quiet (Fig 6). 


EESULTS 


Cultures taken both preoperatively 
and intraoperatively revealed P aeru- 
ginosa in all three cases. 

Light microscopy of the three 
corneal buttoms showed almost total 
destruction amd disorientation of the 
corneal architecture. There was lique- 
faction necresis of the stromal ele- 


ments and ims incarceration into thes” 


sites of perfcration. No bacteria could 
be identified in the excised buttons. 
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Fig 1.—Case 1, Pseudomonas corneal 
ulcer with scleral extension. Note central 
perforation. 





Fig 3.—Case 2, central corneal ulcer. 





Fig 5.—Case 3, Pseudomonas ulcer with 
1 vitreous prolapse. 
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Fig 2.—Case 1, postoperative appear- 
ance. 





Fig 4.—Case 2, postoperative appear- 
ance. 





Fig 6.—Case 3, postoperative appear- 
ance. 
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COMMENT 

Cryotherapy has widespread appli- 
catiofts in opnthalmology’; it has been 
used in the treatment of herpesvirus 
keratitis, trachoma, epithelial down- 
growth, vitreoeorneal adhesions, and 
extensive filierng blebs. However, it 
has not beem used in the treatment of 
bacterial keratitis. 

Alpren and co-workers; treated ex- 
perimentally imduced Pseudomonas 
keratitis in guinea pigs by cryoap- 
plication of a »rass probe cooled to 
—79 °C to the eye for 6 s. This tech- 
nique resulted m a 99.8% reduction in 
corneal colory -ounts. Sequential ap- 
plications of ?ryotherapy had no addi- 
tive effects. When topical tobramycin 
was added followed by cryotherapy, a 
99.999% reduct:on in corneal colony 
counts oecumred. These results are 
diametrically opposed to in vitro stud- 
ies. Cryotherapy of Pseudomonas in 
vitro revealed mo marked effect of 
cryotherapy. 

These data suggest that cryothera- 
py may have arele in the treatment of 
severe Pseudamonas corenal ulcers. 

The freezing ef tissue involves very 
complex mechanisms, which have 
been studied extensively by cryobi- 
ologists.** The stoichiometry of water 
is responsible sor many changes in 
freezing, as this solvent is capable of 
forming hydrates with ionic, polar, 
and even apoiar solutes. 

Four prinespa factors are involved 
in freezing: 1) the lowest tempera- 
ture reached, (2 the rate of cooling, 
(3) the nature cf intracellular solute, 
and (4) the sorcentration of solute. 
Cryobiologists nave theorized that 
intracellular «e is the mechanism of 
injury in low-temperature situations; 
however, it is improbable that actual 
total intracellular freezing occurs. A 
frozen solutien has a network with 


1. Amoils PS: @ryesurgery in Ophthalmology. 
Chicago, Year Bosk Medical Publishers Inc, 1975, 
pp 126-157. 

2. Alpren TVP, Hemdiuk RA, Davis SD, et al: 
Cryotherapy for experimental Pseudomonas ker- 
atitis. Arch Ophtalmol 97°711-714, 1979. 

3. Meryman HT: *hysical limitations of the 
rapid freezing methed. Prec R Soc Biol 147:452- 
459, 1957. 

4. Lovelock JÆ The de-naturation of lipid 
protein complexes zs a cause of damage by 
freezing. Proc R moc 3iol 147:427-453, 1957. 

5. Karow AM, We» WR: Tissue freezing: A 
tgeory for injury ane survival. Cryobiology 2:99, 
1965. 


6. Farrant J: Cryoebiology: The basis of cryo- 
surgery, in VonLader H, Cahan WG (eds): Cryo- 
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erystalline and amorphous phases; a 
large amount of the fluid may be 
"vitreous." During a slow freeze, there 
is removal of intracellular water. This 
decreases the distances between pro- 
teins leading tc disulfide bond forma- 
tion as well as severe osmotic dys- 
equilibrium. This "osmotic shock" 
causes a rapid dilution əf salts 
previously coneentrated during the 
freezing; there may be precipitation 
of salts at low temperature, and this 
can lead to toxic levels of salts either 
intracellularly cr extracellularly. Fur- 
thermore, ice ean cause mechanical 
crushing of cells. The reversal of these 
factors during rewarming may be 
equally lethal. 

One or more of these mechanisms 
may be involved in destroying bacte- 
ria while causing minimal effects to 
the cornea. The work of Alpren and 
associates indicates that corneal and 
scleral Pseudomonas infections may 
be treated by cryotherapy. The bacte- 
ria appear to be susceptible to intra- 
corneal freezing; however, freezing 
may also enhance the effect of anti- 
biotics in vivo, perhaps by altering cell 
wall permeabilizy. It is also possible 
that freezing inactivates proteolytic 
enzymes produced by the bacteria. 

The cornea can tolerate freezing as 
long as the endothelium is not 
destroyed. Hanna and Sherman" re- 
ported that carbon dioxide freezing 
and thawing of rabbit corneas still 
maintained their functional integrity. 
Maumenee and Kornblueth' showed 
that rabbit correal stromal eiements 
regenerate after freeze injury. 

Chi and Kelman" demonstrated 
that rabbit corneas can survive 4-mm 
areas of freezing at —80 °C and regain 
transparency and that —10 °C has no 
effect on the endothelium. Sudarsky 
et al" found minimal effects from 
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limbal cryotherapy at lo °C in the 
rabbit; however, freezing at —190 °C 
yielded iris holes and cataracts. How- 
ever, the rabbit corneal endothelium 
has high regenerative capacity and 
can tolerate freeze injury. Van Horn 
et al'" showed the cat to be a better 
model for endothelial studies since the 
endothelium responds similarly to 
human corneal endothelium. In her 
studies, cat corneas could survive even 
10% freezes at —190 °C and regain 
normal thickness and function. 

If a critical endothelial temperature 
is not exceeded, transcorneal freezing 
is not lethal to the cornea. Ample 
clinical evidence supports the conten- 
tion that the correa can tolerate cryo- 
manipulation. Cryotherapy of herpes 
simplex keratitis was in vogue ap- 
proximately ten years ago, and cryo- 
surgical damage to the cornea has not 
been reported. Furthermore, the pe- 
ripheral cornea is often inadvertently 
frozen during cyclocryotherapy; there 
are no reports of long-standing post- 
operative peripheral corneal edema. 

It is possible that these three eyes 
would have been salvaged without 
cryotherapy. However, the extremely 
rapid resolution of the residual kerati- 
tis and scleritis indicates a beneficial 
effect of the cryotherapy. Further 
research is necessary to establish 
whether this technique is effective. 
Cryogenics may prove to be a new tool 
in the therapy of bacterial keratitis. 


This investigation was supported in part by 
Research to Prevent Blindness Inc. 
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Idoxuridine— Dendr:l, Herplex, Stoxil. 
Tobramycin—Nebcina. 


11. Maumenee AE, Kornblueth W: Regenera- 
tion of corneal stroma’ cells. Am J Ophthalmol 
32:1051, 1949. 

12. Chi HH, Kelman CD: Effect of freezing on 
ocular tissues: I. Clinical and histological study of 
corneal endothelium. Am J Ophthalmol 61:630, 
1966. 

13. Sudarsky RD, Hulquist R, Chi HH: @ryo- 
genically induced iris atrophy, iridectomy and 
cataract in rabbits. Am J Ophthalmol 60:217-235, 
1965. 

14. Van Horn DL, Sendele DS, Seideman §, et 
al: Regenerative capacity of the corneal endothe- 
lium in rabbit and cat. 'nvest Ophthalmol 16:597, 
1977. 


Cryotherapy of Keratitis—Eiferman (1639 


"eT. 
h 
1 * 
` 

4, 

. 





. 
-— o 


Pseudomonas Corneal Ulcer 


The Causative Role of Contaminated Eye Cosmetics 


Francis R. Reid, MD, Thomas 0. Wood, MD 


e The clinical significance of contami- 
nated ocular cosmetics is illustrated by 
the case of a 47-year-old woman in whom 


"a Pseudomonas corneal ulcer developed 


immediately after she sustained minor 
corneal trauma with a mascara applicator. 
Pseudomonas aeruginosa was cultured 
from the corneal ulcer and the mascara. In 
addition to the causative role in acute 
corneal ulcers, contaminated eye cosmet- 
ics contribute to chronic external eye 
infections. Retail eye cosmetics are typi- 
cally free of contamination when pur- 
chased. The inoculation of the cosmetic 
occurs during normal use. 

(Arch Ophthalmol 97:1640-1641, 1979) 


Bacteria! and fungal contamination 

of eye cosmeties during use can 
play a significant role in causing 
serious ocular infections. Recent 
experience with a patient in whom a 
Pseudomonas corneal ulcer developed 
after minor corneal trauma with a 
mascara applieator has rekindled our 
interest in this problem. The purpose 
of this article is to present a case of P 
aeruginosa corneal ulcer caused by 
direct injury with a contaminated 
mascara applicator. 
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REPORT OF A CASE 


A 47-year-old woman complained of pain 
and loss of vision in her right eye for three 
days. Four days prior to her examination 
she had scratched the right cornea while 
applying mascara. Her ocular and medical 
histories were unremarkable. 

Initial examination showed hand motion 
vision in the right eye and 6/9 (20/25) 
visual acuity in the left eye. There was mild 
lid edema and a purulent discharge present 
in the right eye (Fig 1). Slit-lamp examina- 
tion disclosed a large central corneal ulcer 
with adherent exudate and a 10% hypopyon 
(Fig 2). The right fundus could not be seen. 
The left eye was normal. 

Using 0.5% topically applied propara- 
caine hydrochloride as an anesthetic, mate- 
rial was taken for culture and Gram's 
stain. 

Gram's stain disclosed slender Gram- 
negative rods and many polymorphonu- 
clear leukocytes. A presumptive diagnosis 
of Pseudomonas corneal ulcer was made. 

The bottle of mascara was then obtained 
for study. Pseudomonas aeruginosa grew 
from both the mascara and corneal ulcer 
cultures. The mascara was also culture 
positive for a group D enterococci and a 
gamma streptococci. No fungal cultures 
were performed on the mascara. 

Treatment was initiated based on 
Gram’s stain findings. The day of admis- 
sion a subconjunctival injection of 20 mg of 
gentamicin sulfate and 100 mg of cefazolin 
sodium was given. On the second day of 
treatment, a repeat injectien of 20 mg of 
gentamicin sulfate was given. Subconjunc- 
tival therapy was then discentinued. Topi- 
cal therapy consisted of gentamicin oph- 
thalmie solution alternating every 30 
minutes with a gramicidin-neomycin sul- 
fate-polymyxin B sulfate combination so- 


lution (Neosporin Ophthalmic Solut.on).? 
The drops were continued for a prolonged 
period of time after epithelial healing.'? 

Examination seven weeks after the 
onset of symptoms showed that the petient 
had a visual acuity that could be best 
corrected to 6/12 (20/40) in the righ- eye. 
The eye was quiet. The slit lamp disclesed a 
geographic corneal opacity in the mid and 
superficial stroma (Fig 3). The involved 
stroma was irregularly thinned. The over- 
lying corneal epithelium was healed, and 
the anterior chamber was clear. 


COMMENT 


The microbial contamination of 
mascara and other ocular cosmetics 
has been studied extensively by Wil- 
son et al'? Samples taken from 428 
used cosmetics containers yielded fun- 
gal isolates from 12% and bacteria 
from 4375. It also was found that 
retail eye mascaras are usually free of 
contamination when purchased and 
that inoculation of the cosmetic occurs 
during normal use. Water-base mas- 
caras were shown to be the most 
susceptible to contamination. Oil-base 
mascaras and pressed powders also 





Fig 1.—Lid edema and blepharospasm at 
initial examination. " 
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Fig 2.—Correal ulcer, pretreatment. Note purulent discharge and 
hypopyon. 


became contaminated with the addi- 
tion of moisture. 

The climical significance of these 
findings relates to acute corneal 
ulcers, chronic blepharitis, and con- 
junetivitis," and possibly an in- 
creased risk »f postoperative infec- 
tions m mascara users. The survival 
and proliferation of organisms in 
cosmetics allows a heavy growth of 
bacteria orfungi to be inoculated onto 
the outer eye with each cosmetic 
application. The chance of subsequent 
infection is great if the natural 
corneal deferses are impaired, eg, 
trauma by the mascara applicator, 
preexisting carneal disease, previous 
ocular surgery, contact lens wear, 
keratitis sieca. poor lid function. 

In view of the significance of 
mascara contamination during use, 
the following points should be consid- 
ered: (1) The use of eye cosmetics 
should be diseontinued several days 
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prior to oeular surgery.'^ (2) In evalu- 
ating corneal trauma from mascara 
application, the risk of microbial seed- 
ing of the wound should dictate close 
observation until healing is complete. 
(3) The use of eye cosmetics should be 
discouraged during initial contact lens 
fitting and adaptation. (4) All used 
cosmetic containers and applicators 
should be discarded and replaced 
every three to four months. 
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Fig 3.—Healed corneal ulcer six weeks after treatment; visual 
acuity 6/12 (20/40). 


David M. Wilson, MD, performed the initial 
examination and treatment. Robert S. Dotson, 
MD, provided the in-patient hospital care and 
subsequent follow-up examinations. 


Nonproprietary Names and 
Trademarks of Drugs 


Proparacaine hydrochioride—Alcaine, Oph- 
thetic. 

Gentamicin sulfate— Caramqycin. 

Cefazolin sodium— A cef. 
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Tear Osmolarity and Ocular Surface 


Disease in Keratoconjunctivitis Sicca 


Jeffrey P. Gilbard, MD, R. Linsy Farris, MD 


e Tear osmolarity and Rose Bengal 
staining "were studied in a group of 
patients with keratoconjunctivitis sicca 
(KCS) before and after treatment with 
isotonic and one-half isotonic saline to 
compare treatment with these two solu- 
. tions and to ascertain whether tear film 
osmolarity could be correlated with ocular 
surface disease. When 20 KCS eyes were 
treated with isotonic saline drops every 
three hours for one week, the average 
(+SD) tear osmolarity decreased from 
365 + 77 mOsm/L to 329 + 47 mOsm/L, 
and the average (+SD) Rose Bengal 
staining score decreased from 4.1 + 3.1 
to 3.6 + 3.3. There was no objective 
difference between treatment with iso- 
tonic and one-half isotonic solutions. In a 
double-masked comparison, however, 
four of five patients with diagnostically 
significant Rose Bengal staining preferred 
the half isotonic solution. There was a 
significant positive correlation between 
tear film osmolarity and Rose Bengal 
staining. 

(Arch Ophthalmol 97:1642-1646, 1979) 


[? the absence of an understanding 
of the precise pathogenesis of the 
oeular surface changes and symptoms, 
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keratoconjunctivitis sicca (KCS) has 
been a disorder that has been treated 
empirically. The most widely used 
treatment has been the frequent 
instillation of artificial tear solutions. 
Use of these solutions has been based 
on the suggestion that the ocular 
surface disease and symptoms in this 
disorder result from an incomplete 
wetting of the cornea and conjunctiva, 
and the solutions have contained vari- 
ous viscosity and surface-wetting 
agents in the attempt to improve 
ocular surface wetting.' However, the 
hypothesis that suggests that the 
disease results primarily from an 
incomplete wetting of the ocular 
surface encounters several major 
problems outlined in an earlier arti- 
cle? Furthermore, while each artificial 
tear solution has been shown to have a 
specific positive or even negative 
effect on tear film breakup time,’ no 
correlation has been observed clinical- 
ly between this effect and patient 
satisfaction with particular tear solu- 
tions.* 

Tear film osmolarity is, in part, a 
function of the rate of tear secretion 
and evaporation." With a decreased 
rate of tear secretion, tear film osmo- 
larity would rise as the volume of 
freshly secreted isotonic tear fluid 
became inadequate to overcome the 
tendency of evaporation to increase 
tear film osmolarity. Balik appears to 
have been the first to ncte that the 
pathologic changes seen in the ocular 
surface in KCS could be accounted for, 
in theory, by a tear film of elevated 
osmolarity Using a new technique 
for sampling tear microvolumes, we 
have recently demonstrated a signifi- 


cant elevation of tear film osmolarity 
in KCS, providing support for the 
theory that posits elevated tear film 


osmolarity as the primary culprit in 


this disorder? It seemed that an 
important part of treatment in KCS 
should be the aim of lowering tear 
film osmolarity to normal. 

In the current study, tear osmolari- 
ty and Rose Bengal staining were 
examined in a group of KCS patients, 
both before and after treatment with 
isotonic and one-half isotonic saline, 
to compare treatment with these two 
solutions, and to ascertain whether 
tear film osmolarity could be corre- 
lated with ocular surface disease in 
KCS. In addition, we decided to take 
this opportunity to compare further 
the tear osmolarity determination 
test with what has been commonly 
called the basic secretion test. 


MATERIALS AND METHODS 


The study began with 12 patients with 
KCS (11 women, one man), ranging in age 
from 52 to 83, all followed up in the private 
practice of one of us (R. L. F.) and all hav- 
ing diagnosed KCS. Informed consent was 


obtained from all participants. Diagnosis 


was based on the characteristic symptoms 
of this disorder with at least one of the 
following signs: (1) debris in the tear film, 
(2) increased viscosity of the tear film, and 
(3) a diminished marginal tear strip. 

On the initial visit tear osmolarity deter- 
minations were performed as described 
previously? Patients had used neither 
eyedrops on the day of tear sampling nór 
ointment the night before. All samples 
were stored at 1 °C and measured within 36 
hours. Following tear sampling for osmo- 
larity determinations, Schirmer tests with 
0.5% proparacaine hydrochloride were per- 


formed as described by *Jones^ Rose 
* 
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Bengal dye was then instilled and photo- 
graphs were taken of the medial conjuncti- 


va, literal conjunctiva, and cornea of each 
eye. These were later scored as described 
by van Bijsterveld.* Staining at the site of 
placement of the Schirmer strips was 
ignorec. Patients were then instructed to 
still three drops of a "pretest solution" 
composed of buffered isotonic saline with 
thimeresal (0.001%) and edetic acid (0.1%) 
in each eye every three hours while awake 
for a one-week period. At the end of this 
period, they returned for a second set of 
tear osmolarity determinations and Rose 
Bengal staining photographs. Tear sam- 
pling was performed at least one hour, but 
less than three hours, after the instillation 
of the last drops. 

Following the period of therapy with the 
isotonic pretest solution, the  double- 
masked portion of the study was begun. 
One masked solution was a_ buffered 
isotonic saline solution identical to the 
pretest solution used during the first week, 
and the-other solution was its half-strength 
dilution. The patients were randomly 
divided into two groups, with one group 
continuing to use the isotonic solution, and 
the other beginning the hypotonic solution. 
Patients used their respective solutions for 
two weeks, following which time they were 
switched to the solution they had not used 
in the Gouble-masked portion of the study. 
Througnout the study patients followed a 
dose schedule of three drops in each eye 
every taree hours while awake. After each 
two-week period, they returned for tear 
osmolarity determinations and Rose Ben- 
gal staming photographs. Throughout the 
masked portion of the study, tear sampling 
was performed between one hour and three 
hours after instillation of the solutions. All 
Rose Bengal staining scores were assigned 
before the code was broken. All photo- 
graphs, after the first set, of course, were 
checkec with preceding photographs to 
insure that changes in staining scores 
represented real changes in Rose Bengal 
staining of the ocular surface. 

Patients were asked to compare subjec- 
tively the pretest solution to the first 
masked solution that they had used, as well 
as the ärst masked solution to the second 
masked solution. In the former compari- 
son, preferences were recorded after use of 
the first masked solution. In the latter 
comparison, preferences were recorded at 
the end of the study. 

Throughout the study patients were also 
asked to return the unused portions of the 
solutions they had been given. Remaining 
volumes were measured to ascertain com- 
pliance. To be defined as “compliant” 
patients were required to have instilled an 
average of at least three drops in each eye 
five times per day. Patient 10 showed 
incompiete compliance in the use of the 
first of the masked solutions. In addition, 
patient 10 as well as patient 11 showed 


incompiete compliance in the last two 
weeks ef the study. Patients 10 and 11 were 
not inctuded in the objective data for the 
periods in which they were noncompliant. 
Their subjective evaluations are included 


in the results* 
e 
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Fig 1.—Tear osmolarity determinations and Rose Bengal staining scores before and after 


one week of treatment with isotonic saline. 


Several patients did not complete their 
participation in the study. Patient 12 
decided not to participate after the initial 
visit, patient 3 withdrew from the study, 
due to illness in the family, after using the 
isotonic pretest solution for one week. 
Patient 8 terminated her participation in 
the study about three days into use of the 
second masked solution because her eyes 
felt “gritty” and “burned” although she 
could not relate these symptoms to the use 
of the one-half isotonic saline drops she 
was using at the time. 


RESULTS 


At the start of the study, prior to 
the instillation of saline solutions, tear 
osmolarity in 23 KCS eyes averaged 
360 + 74 mOsm/L, and Rose Bengal 
staining scores averaged 4.3 + 3.1. 
When 20 of these KCS eyes were 
treated with isotonic salme drops 
every three hours for one week, aver- 


age tear osmolarity decreased from 
365 + 77 mOsm.L to 329 + 47 mOsm/ 
L (P< .01), and the average Rose 
Bengal staining score decreased 
from 4.1 + 3.1 to 3.6 + 3.3 (P< .01) 
(Fig 1). 

In the double-masked portion of the 
study, ten of these 20 eyes continued 
to receive isotonic drops for an addi- 
tional two weeks. The initial decrease 
in tear osmolarity persisted (average 
tear osmolarity changed from 
365+ 107 mQsm/L to 342 + 46 
mOsm/L, P < .70), while Rose Bengal 
staining continued to decrease, falling 
from 4.3 + 3.2 to 23 + 2.8 (P< .05). 
Ten of the 20 eyes following an identi- 
cal regimen with one-half isotonic 
saline also maintained the initial 
decrease in tear osmolarity (avéraget™ 
tear osmolarity chaaged from 
328 + 44 mOsm” L tə 330 + 48 mOsm/ 
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L, P < .90), and average Rose Bengal 
staining decreased from 2.9 + 3.6 to 
2.3 + 3.0 (P < .10). 

Patients were switched to the alter- 
native masked solution in the last two 
weeks of the study. Six eyes were now 
placed on the hypotonic solution regi- 
men. In two of these eyes, tear 
sampling was performed unsuccess- 
fuly with an inadequate volume 
obtained from the right eye of patient 
2 and obvious reflex tearing induced 
in the right eye of patient 5. In the 
remaining four eyes, average tear 
osmolarity, after two weeks of treat- 
ment with one-half isotonic saline 
drops, showed no significant change 


(335 + 36 mOsm/L to 334+ 22 
mOsm/L, P< .90). Average Rose 
Bengal staining in all six eyes 


increased from 2.3 + 2.7 to 3.3 + 3.3 
(P < .05). Eight eyes were switched to 
the isotonic solution for the final two 
weeks of the study. We were unsuc- 
cessful in obtaining tear samples from 
patient, 7, ‘with reflex tearing stimu- 
lated in the right eye, and an inade- 
quate volume obtained from the left. 
In the remaining six eyes there was 
no significant change in average tear 
osmolarity (315 + 11 mOsm/L to 
320 + 8 mOsm/L, P < .30). The aver- 
age Rose Bengal staining score in the 
eight eyes switched to the isotonic 
solution showed an increase (2.8 + 2.6 
to 3.4 + 2.7) that was not significant 
(P < .20). 

Treatment with isotonic and one- 
half isotonic solutions was compared 
objectively by examining tear osmo- 
larity and Rose Bengal staining scores 
after two weeks of treatment with 
each respective solution (Table 1). 
Fourteen eyes had an average Rose 
Bengal staining score of 2.9 + 2.7 
after two weeks of treatment with 
isotonic saline, and an average score 
of 3.0 + 2.8 after two weeks of treat- 
ment with one-half isotonic saline 
(P < .80). Tear osmolarity determina- 
tions were intact on ten of these 14 
eyes. Tear osmolarity one to three 
hours after completion of treatment 
with isotonic saline averaged 323 + 24 
mOsm/L, while after treatment with 
hypotonic saline it averaged 325 + 16 
mOsm/L (P < .70). 

When all sets of tear osmolarity 
determinations and Rose Bengal 
staining scores were examined, there 
was a positive correlation between 
tear osmolarity and Rose Bengal 
staining, significant at the 1% level 
(t = 2.9) (Fig 2). In other words, there 
was a positive correlation between 
tear film osmolarity and disease of the 
ocular surfaee epithelium. 

In reporting the subjective re- 
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Fig 2.—Cumwulative tear osmolarity determinations and Rose Bengal staining scores. Line 
is drawn via a linear regression and is significant at 196 level. 








Rose Bengal staining 
Tear osmolarity, mOsm/L 


Regular users of artificial tears 





Table 2.—Patient Groups for Reporting Subjective Responses 
Group 
————————— 
1 2 


Schirmer test with proparacaine,* mm/5 min 





z3.5 OD and/or OS «3.5 OU 
386 + 108 341 + 12 
5.8 + 6.3 11.7 + 2.9 


4 of 5 patients 1 of 4 patients 


*Three eyes that wet the Schirmer strip completely within five minutes are excluded. 


sponses to the various solutions, we 
have divided our KCS population into 
two groups: (1) those with initial Rose 
Bengal staining scores greater than 
3.5 in at least one eye, and (2) those 
with all their Rose Bengal scores 
below 3.5 (Table 2). It should be noted 
that all diagnostic tests indicated 
that, on the average, patients in group 


l1 were more severely affected by 
disease than those in group 2. While 
four of the five patients in group.1 
were regular users of artificial tear 
solutions, only one of the four patients 
in group 2 used artificial tear solu- 
tions regularly. 

In the group of four patients with 
Rose Bengal staining scotes below 3.9, 
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neither solution accrued a subjective 
advartage. Patient 9 preferred the 
hypetonic sciution in the double- 
masked comparison, but found essen- 
tially no difference between the hypo- 
tonic and isotenic solutions at the time 
of the first comparison. Patient 4 
‘found essentially no difference be- 
tweer the two solutions. Patient 6 
preferred the masked isotonic solution 
to both the isotonic pretest solution 
and the hypotonie solution, and the 
final patient, patient 11, disliked both 
the hypotonic and isotonic solutions 
when masked, but found the isotonic 
pretest solution to be innocuous. 

In group 1, however, four out of five 
patierts preferred the hypotonic solu- 
tion in the double-masked comparison. 
Three of the tour patients preferring 
the hypotonic solution in the double- 
masked comparison had previously 
compared that solution to the isotonic 
pretest solutien. Again they stated a 
preference fcr the one-half isotonic 
solution. The one patient in group 1 
who stated a preference for the 
isotonic solution in the double-masked 
comparison had also shown a prefer- 
ence for the masked isotonic solution 
when compared with the identical 
isotonic pretest solution. 

At the start of the current study we 
compared the diagnostic sensitivity of 
the tear osmciarity determination to 
both the Schirmer test with propara- 
caine and Rose Bengal staining. In the 
23 KCS eyes originally tested, tear 
osmolarity determination gave no 
false negatives. If we adopt van 
Bijsterveld’s limit for the Schirmer 
test with preparacaine,’ 5.5 mm of 
wetting per five minutes, as the maxi- 
mum length permissible for a Schir- 
mer test with proparacaine to be 
classified as positive, the Schirmer 
test with proparacaine misclassifies 
17 of the 23 eyes (Fig 3). It should be 
pointed out, however, that Lamberts 
et al’? have recently found that if the 
5.5 mm of wetting value is used, 20% 
of normal women and 28% of normal 
men are classified incorrectly. They 
demonstrate z superior specificity for 
a cuto point of 3 mm of wetting per 
five minutes in which case only 15% of 
normal patients are misclassified. In 
our series that value results in a 
Schirmer test with proparacaine that 
misclassifies 19 of 23 KCS eyes. 

When the three eyes with complete 
wetting of the Schirmer strip during 
the five minute test were eliminated 
seeoncary to suspected reflex tearing, 
there was a significant negative 
correlation between tear osmolarity 
and tear secretion as measured by the 
Schirmer test with proparacaine in 
E 
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Fig 3.—Tear osmolarity determination and Schirmer test with proparacaine. Circles 
represent data from this study. Squares represent data from Gilbard et al.’ 
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Fig 4.—Tear osmolarity kinetics in patient with keratoconjunctivitis sicca.. 


the remaining 20 eyes (7? = .16) (Fig 
3) When we pooled our experience 
with tear osmolarity and the Schirmer 
test with proparacaine, and added six 
eyes from a previous study, there 
was stil a significant correlation 
(°? 2.15) The Schirmer test with 
proparacaine is a relatively crude 
measure of tear secretion, but it was 
accurate enough to indicate that, in 
KCS, with a decrease in the rate of 


tear secretion, there is a rise in tear 
film osmolarity. 

Considering 3.5 to be our lowest 
score of diagnostic significance, Rose 
Bengal staining misclassified ten of 
the 23 eyes at the start of this study. 
It should be noted that the rigorous 
treatment in this study increased the 
false-negative rate for both’ Rosé 
Bengal staining and thetear osmolar- 
ity determination test (Fig 1 and 2). 
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COMMENT 

The results of this study indicate 
that tear osmolarity in KCS may be 
elevated in the absence of diagnosti- 
cally significant Rose Bengal stain- 
ing. The finding of elevated tear 
osmolarity in the absence of signifi- 
cant Rose Bengal staining is predict- 
able in light of the described ocular 
surface disease—initially in KCS the 
surface epithelium is undisturbed. It 
is only later in the course of the 
disease that the epithelium undergoes 
damage." It would appear easy to 
postulate that those patients with 
increased osmolarity, but without sig- 
nifieant Rose Bengal staining, are in 
an earlier stage of disease than those 
with significant staining. 

We were surprised by the sustained 
decrease in tear osmolarity observed 
following the instillation of both 
isotonic and one-half isotonic drops 
every three hours. Tear sampling was 
performed at least one hour after 
instillation’ of the last drops. We 
decided to study tear osmolarity ki- 
neties in a KCS volunteer who had not 
participated in the study (Fig 4). It 
would appear that, in this patient with 
KCS, instillation of saline drops on a 


-Single occasion effected tear osmolari- 


ty significantly for at least 20 
minutes. 

Prior work by Linn and Jones," 
studying normal eyes, had indicated 
that aqueous solutions were excreted 
from the eye within 60 s after instilla- 
tion. Bach et al, using a mild silver 
protein (Argyrol marker and also 
studying normal eyes, had found that 
0.5% hydroxypropyl methylcellulose 
solutions were retained for only 5.1 
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minutes. Mishima et al, however, 
found that fluorescein could persist in 
the tear film for as long as 15 minutes 
in normal patients who showed only 
minimal amounts of reflex tearing." 
They found that the physiological 
turnover rate of the tear film was 
about 16%/min in norma! eyes, but 
that this rate could increase to greater 
than 100%/min with increased tear 
secretion—a larger tear volume in the 
lower tear strip would lead to an 
increased rate of drainage through 
the lacrimal excretory system. 

Reflex tearing in normal eyes, such 
as those studied by Linn and Jones, 
and Bach et al, may cause these eyes 
to retain ocular solutions for shorter 
periods than KCS eyes. It would seem 
likely that, in KCS, with a lower rate 
of tear secretion, tear turnover would 
decrease secondary to decreased tear 
drainage. This could help account in 
part for the prolonged drop in tear 
osmolarity seen in this study. 

Furthermore, it is reasonable to 
assume that as the tear film becomes 
hypertonic in KCS, the ocular surface 
adjacent to it also becomes hypertonic. 
It would seem that with the instilla- 
tion of solutions of lower osmolarity 
than the ocular surface itself, water 
would move into that surface. This 
fluid could then decrease the rate of 
increase of tear film osmolarity via its 
exit from the eye in response to a tear 
film of increasing osmolarity. Indeed, 
Maurice has documented the exit of 
water from the normal eye in 
response to the instillation of hyper- 
tonic eyedrops.^ In addition to the 
phenomenon of decreased tear fluid 
turnover, this entry of fluid into the 
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ocular surface could also help account 
for the sustained drop in tear osmolar- 
ity seen in this study. ? 

The present article demonstrates a 
signifieant positive correlation be- 
tween tear film osmolarity and Rose 
Bengal staining. This finding pro- 
vides support for the suggestion that 
elevated tear film osmolarity is 
responsible for the ocular surface 
disease in KCS. Furthermore, the 
frequent instillation of saline solu- 
tions was associated with a decrease 
in tear osmolarity and Rose Bengal 
staining. While the contribution of 
improved ocular surface wetting can- 
not be ruled out by the data presented 
herein, we attempted to minimize 
such a contribution by using solutions 
without viscosity or surface-wetting 
agents. The evidence in favor of 
elevated tear film osmolarity as the 
primary culprit becomes more sugges- 
tive in light of the finding that four of 
the five patients with more severe 
disease preferred the hypotonic buff- 
ered saline solution. Although we 
were unable to demonstrate an objec- 
tive advantage for this solution in the 
period beyond one hour after inst lla- 
tion of the last drops, in our single 
tear osmolarity kineties study, this 
solution lowered tear osmolarity more 
effectively, over the short term, than 
the isotonic solution. 


Mary Pat Carey monitored the double-masked 
portion of this study. 
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Specular Microscopy of 


Traumatic Posterior Annular Keratopathy 


William F. Maloaey, MD; D. Michael Colvard, MD; William M. Bourne, MD; Robert Gardon, PhD 


e Specular microscopic studies in two 
patients with traumatic posterior annular 
keratopathy demonstrated that the endo- 
thelial rings censist of disrupted and 
swollen endothelial cells. The damaged 
cells were still evident many days after the 
rings had disappeared. The amount of 
endothelia! cell loss depends on the 
severity of the injury, and a measurable 
decrease in celliciensity occurs only in the 
more severely injured patients. A physical 
explanation for the occurrence of these 
endotheliai rings is discussed. 

(Arch Ophthaimol 97:1647-1650, 1979) 


di raumatic posterior annular kerato- 

pathy” describes corneal rings 
that occur after a specific type of 
injury.’ Small particles are deposited 
in the anterior portion of the cornea, 
usually by an explosive force. Shortly 
after injury, a ring-shaped endothelial 
opacity appezrs beneath the point 
of impact; the intervening stroma is 
not affected (Fig 1) The ring- 
shaped opacities become increasingly 
prominent and then slowly re- 
solve and disappear within two or 
three days.’ 
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The literature contains isolated 
reports of such cases and a variety of 
speculations about the composition of 
the rings.^' In an experimental ani- 
mal model, the rings were found to 
consist of disrupted, swollen endothe- 
lial cells to which fibrin and leukocytes 
had become adherent. Although spec- 
ular mieroscopy was not done, the 


authors speculated about permanent 
endothelial cell loss. 


Serial slit-lamp photography and _ 


serial specular micrescopy® were used 
to study traumatic posterior annular 
keratopathy in two patients. Their 
injuries demonstrate the type of endo- 
thelial damage that occurs in this enti- 


ty. 
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Fig 1.—Traumatic posterior annular keratopathy. Rings are directly begeath point of 
impact of foreign particle. Intervening stroma is unaffected. 
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Fig 2.—Foreign particle and ring 22 hours after injury (pa- 


tient 1). 
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Fig 4.—Foreign particle and ring 22 hours after injury (pa- 
tient 2). 


REPORT OF CASES 

Cases 1 AND 2.—Two men, aged 27 
(patient 1) and 49 (patient 2), were first 
seen at the Mayo Clinic six hours after a 
tire exploded close to their faces. They 
complained of moderate discomfort, photo- 
phobia, and decreased visual acuity. There 
was pronounced conjunctival injection. 
Visual acuity without correction was 20/20 
in both eyes for patient 1 and 20/50 in both 
eyes, unimproved with a pinhole, for 
patient 2. The epithelium, Bowman’s mem- 
brane, and the anterior portion of the 
stroma of the corneas of both patients were 
studded with foreign particles. The corneas 
of patient 2 were more severely affected 
than those of patient 1. There were ring- 
shaped opacities on the endothelium of 
„each eye (Fig 2 and 3). Each ring corre- 
: sponded either to a corneal foreign particle 
or to a definjtg epithelial defect. Results of 
the rest of the examination, including 
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endothelium 


pupillary reactions, confrontation visual 
fields, intraocular pressures, and fundus 
examination, were normal. 

Accessible foreign particles were re- 
moved, topical antibiotic therapy was 
prescribed, and the patients were seen 
daily for five days. The endothelial rings 
gradually disappeared within three days 
(Fig 4 and 5). 

Ten days after their injuries, both 
patients were comfortable and had vision 
of 20/20 in each eye. The corneal epithe- 
lium was intact, but several subepithelial 
particles remained. The posterior surface 
of the corneas remained normal. 

Slit-lamp and endothelial specular photo- 
graphs of the rings were taken 22 hours, 3 
days, 11 days, and 4!? months after the 
injury. When the rings had disappeared 
(after the third day), the same endothelial 
area was photographed; persistent subepi- 
thelial particles served as markers. 


_- Foreign body 


P 
s 





Fig 3.—Ring disappeared three days after injury (patient ~). 
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Fig 5.—Ring disappeared three days after injury (patient 2). 


Cases 3 AND 4.—Two 15-year-old boys 
were seen at the Mayo Clinic after a home- 
made bomb exploded, blasting small parti- 
cles of gunpowder into their faces. 

At first, their facial injuries precluded 
complete ocular examination. Two waeks 
later, the vision of patient 3 was 20/20 in 
the right eye and 20/50 in the left. The 
corneas were clear except for several small 
particles in the anterior portion in »oth 
eyes—more in the right eye than in the left. 
Pupillary reaction, confrontation visual 
fields, IOPs, and fundus examination 
results were normal. The visual acuity ulti- 
mately returned to 20/20 in each eye. 

Two weeks after injury, patient 4 coufd 
count fingers at 60 cm with the right eye 
and had 20/100 vision in the left. The right 
cornea was diffusely cloudy; the left was 
normal except for numerous particles in 
the anterior portion and in the conjunctiva. 
A vascularized corneal ser eventually 
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Fig 6.—Specu'ar microscopic view of area of ring (patient 1). A, 
Twenty-two heurs after injury. Note disruption and swelling of 
endothelial cells. B, Three days after injury. Cornea appeared 
normal at this time on slit-lamp examination. C, Eleven days after 
injury. Pleomerphism of cells persists. D, Four and one-half 
months after njury. Despite lengthy search in area of ring, no 
abnormal cells could be found and there was no decrease in cell 
density. 
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Fig 7.—Specular microscopic view of area of ring (patient 2). A, 
Twenty-two hours after injury. Swelling and disruption are 
evident. B. Three days after injury. Endothelial changes remain 
after ring has disappeared. C, Eleven days after injury. Pleomor- 
phism of endothelial cells persists. D. Four and one-half months 
after injury. Despite lengthy search. nc abnormal cells were 
found. Cell density had not decreased. 
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Fjg 3.—Specutar microscopic view 17» years after injury; 1,699 
cells /cu mm @atient 3, right eye). 
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Fig 9.—Specular microscopic view 1% years after injury; 1,024 
cells /cu mm (patient 4, left eye). 
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Fig 10.—Cross section of cornea at moment of injury. Transient axial displacement of 
Stroma results in radial “stretch” of endothelium. In area beneath impact, endothelium is 
relatively uniformly displaced and no stretch occurs between cells; thus, center of ring is 


unaffected. 


developed in the right eye, resulting in 
yisual acuity of 20/60. Ultimately, the 
visual acuity of the left eye was 20/25. 
Pupils, confrontation visual fields, IOPs, 
and results of fundus examination were 
normal. 

" Seventeen months after the injury, 
specular photographs were taken. 


RESULTS 


The rings resulted from injury to 
the endothelial cells, which became 
disrupted and swollen, losing their 
usual well-defined architecture. These 
changes were present at the same 
time the ring was apparent on slit- 
lamp examination (Fig 6, A, and 7, A) 
and persisted after the rings had 
disappeared (Fig 6, B, and 7, B). 

Despite lengthy searches with the 
specular microscope in patients 1 and 
2, examination of the area of injured 
endothelium 4!? months after the inju- 
ry did not disclose either localized 
abnormal cell structure or a decrease 
in cell density compared with unaf- 
fected areas of the same cornea or 
with normal corneas of the same age’ 
(Fig 6, D, and 7, D). 

Endothelial specular microscopic 
studies in patients 3 and 4, whose 
injuries were more severe than those 
of patients 1 and 2, disclosed a 
substantial decrease in endothelial cell 
density compared with normal cor- 
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neas of the same age® (Fig 8 and 9). 
Patient 3 had a cell density of 1,699 
cells/cu mm in the right eye (clinically 
the more severely damaged) and 2,723 
cells/cu mm in the left eye. Patient 4 
had a density of 1,024 cells/cu mm in 
the left eye (his right eye was too 
severely damaged to study). 


COMMENT 


A likely physical explanation for the 
occurrence of an endothelial ring in 


response to forceful impact of small 


particles on the cornea involves the 
response of the stroma to such an 
impact. Figure 10 is a cross-sectional 
view of the cornea as it might appear 
at impact. The forces imparted by the 
foreign particles result in a temporary 
axial displacement of the stroma. The 
magnitude of this displacement is 
greatest in the region directly be- 
neath the impact and gradually dimin- 
ishes farther away from it, resulting 
in a bell-shaped distribution of axial 
displacements. If we think of the 
endothelium as a cellular membrane 
bonded to the stroma, it becomes 
evident that this "membrane" is not 
distorted at all far from the point of 
impact or directly beneath the impact. 
In between, the bell-shaped distribu- 
tion of axial displacements in the stro- 
ma produces a distribution of radial 


. & 


tensions in the endothelium that is 
greatest where the slope of the curve 
is greatest. These radial terfsions 
distend and disrupt the endothelial 
cells, producing damage that is lim- 
ited to the two transition zones, as 
seen in cross section in Fig 10, that 
form a ring when viewed anteriorly. 
Since there are no radial tensions in 
the endothelium in the region beneath 
the impact, no cell damage occurs 
there, and thus the center of the ring 
is unaffected. 

Because the injured endothelial cells 
forming these rings persisted many 
days after the rings had disappeared 
but were not present 4% months later, 
we expected to document the loss of 
these injured cells—just as occurs in 
other forms of corneal injury.’ The 
fact that we were unable to demon- 
strate a significant decrease in endo- 
thelial cell density likely reflects the 
small number of injured cells in 
patients 1 and 2. We studied two 
additional patients (3 and 4), who had 
more severe blast injuries, and found 
that a substantial loss of endothelial 
cells had occurred in each patient (Fig 
8 and 9). We therefore believe that 
endothelial damage from this kind of 
trauma results in cell loss but that a 
measurable decrease in cell dersity 
occurs only in instances of severe 
damage. 


This investigation was supported in part by 
research grant EY-2037 from the National Insti- 
tutes of Health. 
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Germinating Seed in Anterior Chamber 


Report of an Unusual Case 


Solomon Abel, M3, FRCS, DOMS 


€ A seed introduced into the eye of an 
8-year-old boy through a penetrating 
corneal wound became embedded in the 
iris. Many months later it germinated. The 
germinating seed was successfully re- 
moved from the iss and anterior chamber 
with retention of excellent visual acuity. 
The seed was identified as a dicotyledo- 
nous seedling of the family Compositae. 

(Arch Ophthalmol 97:1651, 1979) 


umerous unusual intraocular for- 

eign bodies have been described— 
caterpillar hairs, Filaria worms, cilia, 
peanut oil, ane so on, but none so 
bizarre as a germinating seed in the 
anterior chamber. 


REPOFT OF A CASE 


An 8-year-oid bey had a ten-week history 
of oecasional bouts of redness, itchiness, 
rubbing, and shutting of the left eye when 
watching television. Approximately 18 
months previously he had returned home 
from school with a swollen left eye for 
which there was no obvious explanation. At 
that time, he was seen by his general 
practitioner in a small country town, who 
preseribed an eye ointment, and after a 
week the condition subsided and the whole 
incident was forgotten. 

On examinatien the right eye was 
completely normal with a visual acuity of 
6/6. The left eye was white and quiet with 
visual acuity of 6/9. At the 6-o'clock posi- 
tion near the lim»us of the left eye was a 
3-mm linear corneal scar, which was 
obvieusly an entrance wound. The slit lamp 
revealed an amazing sight. At the 10- 
o'cloek position, a spiraling plumule with a 
small radiele was seen projecting forward 
from the iris into the anterior chamber. 
What appeared te be an eyelash was seen 
stretching across the anterior chamber 
from the same pesition in the iris stroma 
(Fig 1). 

The amazing appearance suggested a 
germinating seec that was embedded in 
the iris. The seed itself was impaled by an 
eyelash, which must have entered the ante- 
rior chamber at the same time as the 
seed. 
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On Dec 20, 1977, under general anesthe- 
sia, a limbal incision under a conjunctival 
flap was made from the 10- to the 1:30- 
o'clock position. The projecting germinat- 
ing part was extremely fragile and was 
removed piecemeal under microseopic ob- 
servation. The embedded seed with the 
attached cilium was removed from the iris 
(Fig 2 and 3) The Castroviejo suture 
forceps was an effective instrument in 


Fig 1.—Spiraling plumule arising from a 
seedling embedded in iris at 1C-o'clock 
position is projecting into aqueous humor. 
Thin fibril stretches across antericr cham- 
ber. 





Fig 2.—Seecling with attached cilium after 
removal from iris and anterior chamber 
(original magnification x 10). 





Fig 3.—Removed seedling with attached 
cilium (original magnification X 40). 


milking the seed out of the iris. 

The postoperative course, apart from an 
iritis that responded to treatment, was 
uneventful. Goed vision was retained. At a 
recent refraction Feb 6, 1979) the left 
visual acuity was 6/5 with —0.25 sph and 
—0.75 cyl x 7.70°. 

The foreign body, approximately 2 mm 
in size, was examined in the Department of 
Botany, University of Cape Town. They 
reported that it was a seedling of a dicoty- 
ledonous plant of tne Compositae family. 


COMMENT 


Review of the literature revealed no 
comparable cases. Bettman et al' 
reported a case of a penetrating ocular 
injury by a plant seed that had been 
fired from a BB gun, producing a 
fulminating bacterial panophthalmi- 
tis that required removal of the eye. 

Several cases of burdock ophthal- 
mia? have been reported, but burdock = 
(Arctium minus) does not seem to 
have penetrated into the eye. Burdock 
is not found in South Africa. Bhar- 
gava’? has described a case where the 
sharp, hard prickles of the bracts of 
the spear thistle (Circium lanceola- 
tum, a member of the family Compo- 
sitae) penetrated into the anterior 
chamber. 

The conditions essential for success- 
ful germination of seeds include a 
certain amount ef moisture, a favor- 
able degree of heat, fresh air, and 
usually protection from strong light. 
In the absence of any of these condi- 
tions, successful germination cannot 
take place. Despite this, we have a 
case here where a seed has penetrated 
into the eye, embedding itself into the 
iris and germinating. It is most inter- 
esting, therefore, that the aqueous 
environment of the eye appears to be 
a favorable hydroponic medium. 


Edmund A.C.L.E. Schelpe, MSc (SA), DPhil, 
and Derek T. Mitchell, PhD, of the Botany 
Department, University of Cape Town, identi- 
fied the seedling. 
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Chalazia and Rosacea 


Steven L. Lempert, MD; Mark S. Jenkins, MD; Stuart I. Brown, MD 


€ Fifty-seven percent of patients sched- 
uled for excision of chalazia over 19 years 
of age and 64% of patients over the age of 
29 were found to have rosacea. This 
compares to an incidence in our control 
group of 12% and 13%, respectively. 
Rosacea was almost twice as common in 
patients with recurrent chalazia as in 
those with only one occurrence. 
(Arch Ophthalmol 97:1652-1653, 1979) 


chalazion is an inflammatory, 

chronic lipogranuloma associated 
with retention of Meibomian gland 
secretions.''»»*:-^?' Although the ex- 
act etiology remains unknown, it is 
among the most frequent eyelid 
tumors encountered in ophthalmolo- 
gy." Surgical excision is often recom- 
mended if conservative measures do 
not resolve the process over a reason- 
able period of time.’ Chalazia are a 
common finding in patients with rosa- 
Cea.!'P»221-223).4 

In previous studies on the diagnosis 
and therapy of ocular rosacea, 49% of 
the patients with ocular rosacea had or 
had had a history of chalazia. Map-dot 
epithelial or subepithelial corneal 
opacities were noted in 85% of the 
patients.* 

This report investigates the inci- 
dence of rosacea and possible asso- 
ciated corneal changes in patients 
about to have surgical excision of chal- 
azia. 
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SUBJECTS AND METHODS 


Fifty-one patients scheduled for outpa- 
tient excision of chalazia at the Eye and 
Ear Hospital of Pittsburgh between Feb- 
ruary and June of 1978 were examined for 
the presence of cutaneous rosacea prior to 
their surgery. 

Presence of the chalazion was confirmed 
and a history of prior chalazia, their recur- 
rence sites, and any prior surgical or medi- 
cal treatment was obtained when possible. 
À detailed history of facial flushing, papule 
or pustule formation, and topical or 
systemic therapy was also obtained. 

Àn examination of the face by good 
illumination and of the external eye with a 
hand light and slit lamp was done on each 
patient before and after instillation of 2% 
fluorescein sodium in each eye. The diagno- 
sis of cutaneous rosacea was based on 
involvement of flush areas of the face with 
telangiectasia and erythema. The presence 
of pustules, papules, and dilated sebaceous 
glands aid, but are not necessary for, the 
diagnosis. Patients with obvious telangiec- 
tasia only were put in a questionable 
group. Our diagnosis of this skin disease 
was based on previous experiences in which 
various dermatologists confirmed our diag- 
nosis of 42 patients described in a recently 
reported study. Photographs of patients 
with rosacea were taken when there was 
sufficient time before surgery. These were 
shown to one of three dermatologists, 
University Health Center of Pittsburgh, in 
order to further corroberate the diagnoses. 
Diseases that have some of the signs of 
rosacea were mainly differentiated 
through history, eg, acne vulgaris, heredi- 
tary hemorrhagic telangiectasia, lupus ery- 
thematosus, hypertension, actinic expo- 
sure, menopausal or carcinoid flushing, and 
Haber’s syndrome when it resembles rosa- 
cea, begins in early life, and is associated 
with follicular pitting.’ 

The control group (examined for rosa- 
cea) consisted of 122 patients admitted to 
the Eye and Ear Hospital for cataract or 
retinal detachment surgery. These pa- 


tients represented all the patients ir the 
hospital who were more than 20 years old. 
Ages were approximately matchec by 
dividing the patients with chalazia and the 
control group into age groups spanning 
nine years, such as, ages 20 to 29 and 30 to 
39. Statistical analysis was done by x? 
test. 


RESULTS 


The 51 patients were between 20 
and 75 years old. There were 31 men 
and 20 women. Nineteen men had 
rosacea, eight did not, and four were 
placed in the questionable group. Nine 
women had rosacea, seven did not, and 
four were in the questionable group. 
Thus, 61% of the men and 45% of the 
women who had chalazia had rosacea. 
Twenty-eight of the 51 patients, or 
55%, had rosacea, while only 12% of 
the controls had it. The difference 
between these two groups was statis- 
tically significant (P < .001). And 
though 27 patients, or 64%, of the 
patients more than 30 years old with 
chalazia had rosacea, only 13% of the 
controls had rosacea. 

Of the 28 patients with rosacea, 16 
had one or more previous chalazia. In 
the 15 patients who did not have rosa- 
cea, five had a history of recurrences. 
Three of the patients in the question- 
able group had a history of recur- 
rences. About 20% of the patients in 
each group had superficial punctate 
erosions of the cornea. Only two 
patients had subepithelial opacities; of 
these only one had rosacea. 


COMMENT 


Fifty-one patients who were admit- 
ted as outpatients for surgical exci- 
sion of chalazia were examined for the 
presence of rosacea. Twenty-eight 
(55%) of the 51 patients between the 
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ages of 20 and 75 years old scheduled 
for ehalazion excision had rosacea. 
Twelve percent of the controls had 
rosacea. Sixty-four percent of the 
patients over 29 years old with chala- 
zia had rosacea, while 13% of the 
controls in this age group had rosacea. 
Recurrent chalazia were almost twice 
as common in the patients with rosa- 
cea as they were in those without. We 
put the patients with telangiectasia 
only into the questionable diagnostic 
group to minimize the possibility of 
false-positive results. However, it is 
well known that the signs of rosacea 
come and go and it may be that some 
of the patients in the indefinite diag- 
nostic group aetually have rosacea. 
This could substantially affect the 
incidence of rosacea in the control 
group. 

The diagnosis of rosacea was made 
if the patient had involvement of the 
flush areas of the face with apparent 
telangiectasia and varying combina- 
tions of erythema, papules, pustules, 
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hypertrophic sebaceous glands, or all 
of these. The diagnosis of facial rosa- 
cea in its severe form presents no 
difficulty. The name "acne rosacea” is 
misleading because it implies the need 
for pustules, which are not necessary 
for the diagnosis. The use of the term 
"acne" is also deeeiving in that, unlike 
acne vulgaris, the pustules of rosacea 
resolve without scar formation. In the 
present study, obvious erythema— 
along with the papular, pustular com- 
ponent or rhinophyma—was seen in 
only four patients. The remaining 
patients had mild to moderate telan- 
giectasia and erythema, and enly one 
to three papules and/or pustules, 
which could have been overlooked 
without the aid of good illumination. 

These rather astonishing results 
underscore the importance of eareful 
observation of the diagnostic signs of 
rosacea, which should be suspected in 
patients over 30 years old who have 
chalazia. Once diagnosed, treatment 
with oral tetracycline may be consid- 


ered; an earlier study showed that 
rosacea did not develop or recur in 
patients who were receiving this anti- 
biotic, and only one ease of it devel- 
oped after therapy was stopped.^ 


Supported in part bya grant from Research to 
Prevent Blindness, Ine 
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Ophthalmology and Philately: I. Oph- 
thalmologists on Stamps.—Albrecht von 
Graefe — (1828-1870).—Albrecht von 
Graefe is universally regarded as the 
founder of modern ophthalmology. He 
was born in Berlin and graduated 
from the University of Berlin in 1848. 
He then went to Prague and worked 
under von Arlt, who introduced him 
into ophthalmology. He later went to 
Paris and visited the clinics of Sichel 
and Desmarres. He finally went to 
Vienna to work with Friedrich von 
Jaeger and his son, Eduard. At that 


time von Graefe obtained one of the 
first ophthalmoscopes from Helm- 
holtz. Later he went to London to 
work with William Bowman. 

In 1851 von Greefe returned to 
Berlin and founded his own clinic. In 
1854 he initiated the Archives of 
Ophthalmology; in 1857 he became 
professor of ophthalmology and in 
1866, head of the department. At that 
time already severely affected by 
pulmonary tuberculosis, he became 
the director of'the Eye Clinic of the 
Charite. In 1857 he initiated, with a 
few friends (among them von Arlt, 
Donders, and Zehender), the Ophthal- 
mological Society of Heidelberg, the 
oldest ophthalmolog:cal association in 
the world. 

Von Graefe was not only the first 
ophthalmologist to advise iridectomy 
for the treatment of glaucoma, but he 
described and initiated numerous oph- 
thalmic diseases and surgical proce- 
dures. 


FREDERICK C. BLODI, MD 
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. Lacrimal Function Tests — 
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Albert Hornblass, MD, Theodore M. Ingis, MD 


* A comparative study of lacrimal func- 
tion tests was undertaken. The primary 
Jones fluorescein test, the fluorescein 
dye disappearance (FDD) test, the Horn- 
blass saccharin taste test and the Schir- 
mer secretory test were tested for their 
reliability and effectiveness in 60 lacrimal 
systems with no known pathologic history 
or physical findings. Schirmer test values 
diminish with advancing age. The correla- 
tion between the FDD test, the Jones 
fluorescein test, and the saccharin taste 
test was low. The FDD test is an unsatis- 
factory test. The saccharin taste test time 
was shorter in patients with a positive 
Jones fluorescein test and longer in 
patients with a negative Jones fluorescein 
test. Forty-eight percent or 31/60 lacrimal 
systems had a negative Jones fluorescein 
test. This is higher than previously 
reported. The saccharin taste test was 
found to be the most practical and reliable 
of all lacrimal excretory function tests 
despite its subjectivity. 

. (Arch Ophthalmol 97:1654-1655, 1979) 


A comparative study of lacrimal 

function tests was performed. 
The primary Jones fluorescein test, 
the fluorescein dye disappearance 
(FDD) test, the Hornblass saccharin 
taste test, and the Schirmer secretory 
tests were tried for their reliability 
and effectiveness. 


MATERIALS AND METHODS 


The saccharin test was performed 
according to the method described by one 
of us (A. H.).' The patient sat erect and 
only one eye was tested at a time. Propara- 
caine hydrochloride (0.4 mL) was instilled 
in the eye; then, 0.4 mL of a 2% saccharin 
solution in distilled water, which was ster- 
ilized by ultrafiltration, was instilled in the 
inferior conjunctival cul-de-sac. The pa- 
tient reported the moment he tasted the 
bittersweet solution in his mouth. Subjects 
who do not taste the solution after 20 
minutes are again given 0.4 mL of the 2% 
saccharin solution. After, 30 minutes, 
subjects who do not report tasting the 
initig] saccharin solution had 0.4 mL of 
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Degree of Wetting, mm 
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saccharin placed on their tongues to deter- 
mine whether there was a tasting problem. 
If the gustatory sense were normal, the 
lacrimal systems were then irrigated with 
sterile saline solution. 

The Schirmer test was performed as 
follows: 0.4 mL of proparacaine hydrochlo- 
ride was instilled in the conjunctival cul- 
de-sac. A litmus strip was placed in the 
cul-de-sac. This removed the excess propa- 
racaine and also excessive tears. Then a 
second litmus strip was placed in the cul- 
de-sac at the junction of the middle and 
outer thirds of the lower eyelid. The degree 
of wetting at the end of five minutes was 
measured in millimeters and recorded. 

The primary Jones fluorescein test? as 
described by Zappia and Milder was then 
performed. The test was performed on 50 
patients in this manner. A 2% fluorescein 
sodium solution (0.4 mL) was instilled in 
the conjunctival cul-de-sac. At the end of 
five minutes, a cotton-tipped applicator 
soaked in a 4% cocaine solution was intro- 
duced into the ipsilateral nostril under the 
inferior turbinated bone. The applicator 
was moved posteriorly across the floor of 
the nose and left in place for approximate- 
ly 30 to 45 s with occasional manipulation. 
If the swab had any amount of fluorescein 
staining at five minutes, the test was 
considered a positive primary Jones test. 
Ten patients underwent the more classic 
Jones test. The nostril was sprayed with a 
4% cocaine solution. After ten minutes, 0.4 
mL of a 2% fluorescein sodium solution was 
instilled in the inferior conjunctival cul- 
de-sac. At the end of five minutes, a metal 
applicator with cotton wrapped at the end 
was introduced, under direct visualization, 
under the inferior nasal meatus. It was 
withdrawn immediately and examined for 
fluorescein staining. A nasal speculum and 
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Fig 1.—Correlation of litmus strip wetting 
in Schirmer tear test with age. Note 
decrease in tear production with age. 
Mean line is drawn linearly. Curved lines 
are 1 SD. 
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an ear, nose, and throat head mirror were 
used for the visualization. The entire study 
was recorded simultaneously by an oph- 
thalmologist (T. M. I.) and an otolaryngol- 
ogist. The results of the FDD tesf were 
recorded just before those of the Jones 
fluorescein test. After the 2% fluorescein 
sodium solution was instilled, the amount 
of residual fluorescein in the conjunctival 
cul-de-sac and on the sclera was observed 
at the end of five minutes and graded in 
terms of color intensity. A residual of 0 or 
1+ was interpreted as positive and indica- 
tive of normal excretory function; 2+ to 
4+ was considered negative and indicative 
of inadequate lacrimal excretion. This was 
based on the evaluation? that an aqueous 
solution instilled in the cul-de-sac will 
appear in the nose within 90 s. 

These tests were performed on a total of 
60 lacrimal systems that were considered 
normal by history and by results of physi- 
cal examination. The age range was 10 to 
82 years (mean, 49.8 years). There were 47 
female and 14 male subjects. 


RESULTS 


The average Schirmer test result 
was 15.1 mm at five minutes. 

The Schirmer test values were plot- 
ted against age (Fig 1). The dezreas- 
ing value as age increased had a slope 
of —0.283, which is statistically signif- 
icant at the .05 level. This correlates 
with the clinical experience of lesser 
tearing with age in all groups. The 
average time for reporting a taste 
during a saccharin test was 11.5 
minutes. 

When the Schirmer test results are 
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Fig 2.—Correlation of Schirmer test tear 
production with saccharin taste test time. 
Longer taste time produces slightly 
greater Schirmer test result. Curvec lines 
are 1 SD. This graph shows only s ightly 
greater taste time with increasing Schir- 
mer values. ` 
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Negative Results 


Positive Results 


Negative Results 
sA Positive Results 


Fig 3.—Numoer of positive and negative 
test results ™ both Jones and saccharin 
taste studies of 60 patients. Bar on left 
shows 54 positive findings of 60 taste 
tests. In same-grcup, only 31 had positive 
Jones test fiadings, less than 50%. 


plotted aga:mst those of the saccharin 
taste test, all groups show a higher 
Schirmer test value with longer time 
in tasting “he saccharin (Fig 2). The 
correlation is .081. The two curved 
lines above the mean are 1 SD from 
the mean. 

There were negative results in six 
of 60 subjects (10%) in the saccharin 
taste test. In these patients, nasolacri- 
mal irrigation revealed the problem to 
be funetiemal lacrimal block. The 
modified primary Jones fluorescein 
test revealed 25 of 50 subjects (50%) 
with negative results. The classic 
Jones fluorescein test showed nega- 
tive results in four of ten subjects 
(40%), cr 28% of 60 for the entire 
group. 

In Fig 3 comparing the saccharin 
taste test te the Jones test, one can see 
that 54 of 60 patients had positive 
taste test results and, in the same 
group, only 30 of 60 had positive Jones 
test fincings. 

It is extwemely interesting to note 
(Fig 4) that of 31 patients with posi- 
tive Jones test results, only three 
patients had a negative saccharin 
taste test nding. However, in 29 
patients with negative Jones test 
findings, only three patients had a 
rfegative saccharin taste test finding. 

Comparison was made of the 
amounts of time necessary to produce 
positive taste test results in patients 
with positive or negative Jones test 
findings. Of the patients with nega- 
twe Jones fluorescein test findings, 
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Negative Jones 
Fluorescein Test 
Results 


Negative Saccharin 


Test Results 


Positive Saccharin 


Test Results 


Positive Jones 
Fluorescein Test 
Results 


Fig 4.—Comparison of number cf positive 
saccharin taste test results with Jones test 
results. Left bar shows that of 3! positive 
Jones test results, three patients reported 
one negative taste test. However, in group 
of 29 patients with negative Jones test 
results, 26 patients had positive saccharin 
test finding. 


the average saccharin taste time was 
13.8 minutes. In the patients with 
positive Jones fluorescein test find- 
ings, the taste time was positive in 
only 9.4 minutes (Fig' 5). Of those 
patients with negative results in 
Jones tests, the saccharin taste is 
more quickly perceived in the older 
age group. The average FDD was 
2.3-- at five minutes. The correlation 
between the FDD and the Jones test 
results were low. Thirty-two patients 
showed a correlation and 28 did not 
(ie, positive FDD findings with posi- 
tive Jones test results and negative 
FDD findings with a positive. Jones 
test result). 


COMMENT 


Sixty lacrimal systems with no 
known pathologic history or findings 
were studied. Schirmer test values 
diminished with advancing age and 
have a mean measure of 15.1 mm. 
There is a higher Schirmer test value 
with an increase in time in tasting the 
saccharin. As the rate of excretion 
decreases, as noted by the saccharin 
test, the amount of tears recorded by 
the Schirmer test increases. The corre- 
lation between the FDD fest, the 
Jones fluorescein test, and the sac- 
charin taste test was low and unpre- 
dietable. The FDD test is unsatisfac- 
tory, in our judgment. We could not 
correlate the FDD test with any of the 
tests of lacrimal excretion. In addi- 
tion, the FDD time was not reproduci- 
ble on the same patients. Patients 
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Negative Jones 
Fluorescein Test 
Results 


Positive Jones 
Fluorescein Test 
Results 


NW Positive Saccharin 

SS Taste Time 
Fig 5.—Correlation of length of time for 
positive saccharin taste time in patients 
with positive or negative Jones test 
results. In patients with negative Jones 
test results, taste time was elongated to 
13.3 minutes. However, in patients with 
positive Jones test findings, taste time was 
shorter at 9.4 minutes. Taste time is excel- 
lent parameter for lacrimal excretóry func- 
tion. 


with positive or negative Jones test 
results had similar Schirmer test 
results. = 

The saccharin taste test time was 
shorter with patients with positive 
Jones test findings and, as expected, 
longer in patients with a negative 
Jones test result. The high negative 
rate of the Jones fluorescein test is 
higher than previously reported.* It 
also indicates that the examiner’s skill 
is not a factor. 

The saccharin taste test was found 
to be the most practical and reliable of 
all lacrimal excretory function tests 
studied, despite the fact that it is a 
subjective test. 


The Department of Otolaryngology of the 
Manhattan Eye, Ear and Throat Hospital 
provided assistanee and advice; and the Depart- 
ments of Biostatistics and Medical Illustration of 
the State University of New York Downstate 
Medical Center provided advice, graphs, and 
illustrations. 


Nonproprietary Name and 
Trademarks of Drug 


Proparacaine hydrochloride— Alcaine, Oph- 
thaine, Ophthetic. 
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Congenital Mucocele of the Lacrimal Sae 


William E. Scott, MD; John A. Fabre, MD; Karl C. Ossoinig, MD 


è Two infants had congenital mucocele 
of the lacrimal sac. The diagnosis of this 


condition was aided by ultrasound. Con- 
genital mucocele is one of the few indica- 
tions for immediate lacrimal system prob- 


ing in the neonatal period. Probing in both 


—— 


patients was successful. 
(Arch Ophthalmol 97:1656-1658, 1979) 


(Congenital or neonatal obstruction 

and distention of the lacrimal sac 
are infrequently reported. We recent- 
ly have evaluated and treated two 
infants with this finding. Both chil- 
dren had a congenital mucocele of the 
lacrimal sac. Neonatal dacrocystitis 
and congenital mucocele are probably 
the only indications for immediate 
lacrimal system probing in the neona- 
tal period.’ 


REPORT OF CASES 


Case 1.—This patient was seen at the age 
of 4 weeks with a history of swelling in the 
area of the right lacrimal sac for three 
weeks (Fig 1). The child had been treated 
with topical and systemic antibiotics and 
hot soaks without improvement. Findings 
on ophthalmologic examination were nor- 
mal except for the presence of a firm, 
well-cireumscribed mass in the area of the 
right lacrimal sac. No material could be 
expressed, and the mass was transillumi- 
nated. 

Echography demonstrated a 15-mm, 
roundish, well-outlined, and firm cystic 
lesion and helped to identify this as dilated 
lacrimal sac (Fig 2). (The A-scan echogram 
with high tissue sensitivity revealed slight- 
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ly heterogenous cyst contents, most likely 
mucus or pus.) At low system sensitivity 
("measuring sensitivity"), the A-scan echo- 
gram showed the exact size of the lacrimal 
sac and the thickness of its cystic wall. On 
pressure with the A-scan probe, the echo- 
gram did not change in width, indicating 
firm consistency of the lacrimal sac. The 
B-scan echogram best outlined the round 
shape of the cystic lesion; it demonstrated 
clearly an ostium in the cyst wall (Fig 3). 
Both A-scan and B-scan echograms shown 
in this figure demonstrate the nasolacri- 
mal duct: the B-scan echogram represents 
a long section of the duct; the sound beam 
reaches the wall of the lacrimal sac at a 
favorable angle (cyst wall is well dis- 
played), but is tangential with the nasolac- 
rimal duct (wall of duct is not shown). The 
A-scan echogram displays a cross section of 
the duct; the sound beam reaches the duct 
at a right angle, thus displaving its wall 
(distinet, high surface spikes indicated by 
arrows in Fig 3), whereas it is almost 
tangential with the wall of the lacrimal sac, 
producing a poor signal from the sac wall 
(indistinct, multipeaked, broad, and rela- 
tively low wall spike :n Fig 3). Thus, the 
B-sean echogram shows the ostium and the 
topographic relationship between lacrimal 
sac and nasolacrimal duct best, whereas the 
A-scan echogram helps to measure the 
width of the duct and indicates its fluid 
contents (extremely low reflectivity). With 


Fig 1.—Patient 1. Note swelling of right 
lacrimal sac. 











Fig 2.—Echograms from dilated lacrimal 
sac (patient 1). A-scan echograms at high 
tissue sensitivity (top) and measuring 
sensitivity (center); bottom, B-scan echo- 
gram. | indicates initial spike (anterior wall 
of sac); M, low-reflective fluid; and W, 
posterior cyst wall (arrows indicate its 


inner and outer surfaces). " 
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Fig 3.—Echograms from dilated lacrimal sac, 
demonstrating nasolacrimal duct (patient 1). S indi- 
cates lacrimal sac; W, inferior wall of sac; O, ostium 
toward nasolacrimal duct; D, nasolacrimal duct 
(long section in B-scan echogram [top], cross 
section in A-scan echogram [bottom]); and arrows, 
wall of duct. 





Fig 5.—B-scan echograms from dilated lacri- 
mal sac (patiest 2) Top, Vertical section 
through sac and nasolacrimal duct; bottom, 
nearly horizontal section through sac and 
globe. 3 indicates sac; D, duct; arrow, ostium 


toward duct; F, reverberation signals; G, 
globe; D, orbit; and B, bone. 


Arch Ophthalmoi—Vol 97, Sept 1979 





uw 


Fig 4.—Patient 2. Note swelling of left lacrima. sac 





Fig 6.—A-scan echograms from dilated lacri- 
mal sac (patient 2) reveal homogenous fluid in left lacrimal sac (patient 2) 


Fig 7.—A-scan echograms from 


sac (top, at tissue sensitivity) and demon- 
strate its diameter and thick wall (bottom, at 
measuring sensitivity). | indicates initial spike 
(anterior wall of sac); S, sac; W, wall; and R, 
reverberation signals. 


recorded one day after probing, 
exertinc no pressure (top) and 
modera:e pressure (bottom) with 
the probe. S indicates sac with 
low-reflective contents (hemor- 
rhagic fluid); W, anterior and 
posterior walls of sac; and R, 
reverberation signals. 3 
1 
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the combined A-scan and B-scan approach, 
the firm mass in the area of the right 
lacrimal sac is the dilated lacrimal sac, and 
the ostium to the nasolacrimal duct as well 
as the proximal end of this duct are shown 
to be open. 

Lacrimal probing was done with the 
release of a moderate amount of serous- 
mucoid material. Gram’s stain and cultures 
were negative. The patient was then 
treated with topical antibiotics and mas- 
sage. The sac refilled twice but drained 
with conservative therapy. Two months 
after the initial visit the patient was clini- 
cally normal. 

Case 2.—This patient was seen at the age 
of 2 weeks with a one-week history of 
swelling in the area of the left lacrimal sac 
(Fig 4). Ocular examination was unremark- 
able except for a 1-cm, firm, roundish mass 
over the left lacrimal sac. No reflux was 
demonstrable, and the mass was transillu- 
minated. 

Echography showed a i4-mm left lacri- 
mal sac filled with homogenous fluid (Fig 5 
and 6). As in the previous case, the echo- 
grams show a cystic pattern (A-scan), this 
time, however, with homogenous contents 
(A-scan) strongly indicating that this cyst 
is the lacrimal sae (B-sean), which is 
‘markedly enlarged (A-scan and B-scan). 
Again, the ostium toward the nasolacrimal 
duct and the proximal portion of this duct 
are open. The artifacts in Fig 5 and 6 were 


caused by reverberation of the ultrasonic 


pulses between strongly reflecting sur- 
faces such as the anterior and posterior 
cyst walls of the lacrimal sac. 
Interestingly, the right lacrimal sae was 
also moderately dilated and filled with 
extremely homogenous fluid on echogra- 
phy. Lacrimal probing was done bilaterally 
with the release of thick, but clear mucoid 
fluid from each lacrimal sac. Topical anti- 
biotics and massage were used postopera- 
tively. The following morning the right 
lacrimal sac appeared normal both clinical- 
ly and with echography. The left sac had 
increased in size compared to its size imme- 
diately after probing; in contrast to its 
preoperative status, the sac was not quite 
as large and was very soft. On echography 
the contents of the sac appeared to be 
slightly heterogenous, this being consis- 
tent with hemorrhagic fluid (Fig 7). 
Renewed probing released hemorrhagic 
fluid. Gram’s stain and cultures were nega- 
tive. One month later the patient was 
clinically and echographically normal. 
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COMMENT 


Embryologically the rudiments of 
the lacrimal system are present in the 
15-mm embryo as an epithelial cord. 
At about six weeks an epithelial 
invagination begins at the nose and 
moves toward the eye. The upper 
epithelial cord forms buds, which form 
the canaliculi. At the 35-mm stage, the 
epithelial buds reach the lid margins, 
and the central portion thickens as the 
precursor of the lacrimal sac. Canal- 
ization occurs at about three months 
as the central portions of the epithe- 
lial cord disintegrate. Canalization 
begins at the ocular end of each 
epithelial cord and extends toward the 
nose. The two meet and become joined 
between the sixth month up to several 
months post partum.’ 

Congenital obstruction may be ex- 
plained by several mechanisms. 
Anomalous canalization or failure of 
fusion between the ocular and nasal 
cords is the most common explanation. 
Other suggested mechanisms are ab- 
normal folds in the mucosa and abnor- 
mal cartilaginous and beny develop- 
ment.’ 

Impatency of the lacrimal system 
probably is quite common in normal 
term infants. An obstruction rate as 
high as 73% has been reported by 
Ffooks.‘ In most instances the prob- 
lem resolves itself, and probing is 
required in only 1% to 2%. Of those 
patients with obstruction, the number 
apparent in the neonatal period with a 
markedly distended lacrimal sac is 
quite small. 

The possibilities that must be 
considered in the differential diagno- 
sis of a mass in the lacrimal sac area 
are mucocele, dacrocystitis, and be- 
nign tumors, such as hemangiomas 
and dermoids. Clinical evaluation and 
adjuncts such as echography aid in the 
differentiation. Echography was par- 
ticularly useful in these two infants. It 
identified the masses as lacrimal sacs 
distended by fluid and demonstrated 
patency of the ostium toward the nose 
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as well as the proximal ends of these 
ducts. In case 2 echography, also 
revealed distention of the right lacri- 
mal sac, which appeared normal on 
clinical inspection. 

In the prepartum period and imme- 
diately post partum, if an infant's 
eyes blink, they carry amniotic fluid 
into the sac. This would normally 
enter the nose. Some of these infants 
have an obstruction, and it prevents 
the fluid from entering the nose. A 
lacrimal sae dilation occurs. It has 
been suggested that this dilation be 
called a “congenital lacrimal amnio- 
cele." If this becomes infected, then it 
is called a congenital mucocele. In case 
lit was infected, whereas in case 2 it 
was not. The terminology tha: we 
chose to use is congenital mucocele, 
since we feel the fluid was not amniot- 
ic fluid, but normal secretions pro- 
duced by the nasal lacrimal system 
(J. L. Wobig, MD, written communica- 
tion, Oct 20, 1978). 

Treatment of a patient with a 
markedly distended lacrimal szc is 
early probing. Untreated distention 
will lead to atony and scarring o? the 
lacrimal sac, thus diminishing the 
chances of a long-term cure. Both 
patients discussed were treated with 
immediate probing and antibiotic 
therapy that led to rapid and 
sustained resolution of the obstruc- 
tion. 
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Frontalis Suspension in Congenital Ptosis Using a 


Polyfilament, Cable-Type Suture 


James A. Katow:tz, MD 


e Fifty-five frontalis sling procedures 
were performed with use of 4-0 polyfila- 
ment, cable-*ype ophthalmic suture (Su- 
pramid Extra) as the material for suspen- 
sion. Recurrences numbered 16, recorded 
through a follow-up period of one to ten 
years. Trauma accounted for five recur- 
rences. A paiterr of gradual droop of the 
lid operated on became most obvious 
between six and ‘en years postoperatively 
and accounted for six of seven recur- 
rences during thes period. These findings 
suggestthat this-suture material is a poor 
altemative to fascia lata for permanent 
fronialis suspension in patients with 
congenital ptosis and should be used only 
in unusual circumstances, or when a 
temporary procedure is indicated. 

(Arch Ophthalmol $7:1659-1663, 1979) 


Prrontalis suspension is a useful 

method ef raising the upper eyelid 
in severe eases of blepharoptosis.' 
Although autogenous fascia lata has 
proved successful for this purpose, a 
synthetic substitute has long been 
sought because of the difficulties in 
obtaining autogenous fascia lata, par- 
ticularly in children below the age of 
3." In recent years, some surgeons 
have advocated 4-0 polyfilament, ca- 
ble-type ophthalmic suture (Supramid 
Extra) for trortalis suspension as an 
alternative to fascia lata."* This 
repert describes the results of 55 fron- 


Accepted for-pubiication on Nov 13, 1978. 
e From the Department of Ophthalmology, 
University of Penmsylvania School of Medicine 
and the Ophthalmie Plastic and Reconstructive 
Surgery Service of the Seheie Eye Institute and 
Children's Hospital Philadelphia. 

za requests to Division of Ophthalmolo- 

, Children's Hospital ef Philadelphia, 1 Chil- 

reu s Center, Philadelphia, PA 19104 (Dr Kato- 
yita. 


Arch Ophthaimoi—Voi 97, Sept 1979 


talis sling procedures performed on 32 
patients with this type of suture used 
as the material for suspension. 


PATIENT 
SELECTION AND METHOD 


Each patient selected for this series had 
severe congenital ptosis with levator mus- 
cle function of 2 mm or less in the ptotic lid. 
All had normal corneal sensation and, with 
one exception, normal Bell's phenomenon 
on the affected side. When possible, 
surgery had been deferred until the 
patient was at least 3 years of age, when 
better assessment of levator muscle func- 
tion could be done. Frontalis suspension 
with 4-0 polyfilament, cable-type ophthal- 
mie suture was done at an earlier age only 
if head tilt was unusually severe in a child 
with bilateral ptosis, or if the lid margin 
was compromising the visual axis in a child 
with unilateral ptosis. General anesthesia 
with endotracheal intubation was used in 
all instances. 

The technique for inserting the suture is 
similar in principle to other suspension 
procedures for blepharoptosis.'** Preopera- 
tive preparation of the eyelids and brow 
with an iodine-based solution is routinely 
done. Before any lid incisions are made, the 
ptotic lid is elevated, and the lid contour is 
carefully evaluated. A double muscle hook 
technique has proved useful in determin- 
ing the best location for the lid margin 
incisions.’ This is especially important in 
congenital forms of ptosis, such as blepha- 
rophimosis, where the structural support of 
the tarsus may be anomalous. With the lid 
margin lifted by two muscle hooks, the 
surgeon can better estimate the points at 
which the support of the lid by the suture 
material will give the most satisfactory 
contour. If the hooks supporting the lid are 
placed too far apart, then suspension by 
the suture at these points may produce a 
squared-off appearance. If the incisions 
are placed too close together, then suspen- 
sion from these points will produce a 
peaked or triangular contour. 

Two 3-mm incisions are made just above 


the cilia at the medial and lateral sections 
of the brow to complete a single rhomboid- 
type design (“ig 1) Although a double 
rhomboid is oten advocated’ for optimal 
frontalis suspension, this is not á$ suitable 
in very young children.‘ The suture is 
threaded on a flat cutting needle, used 
routinely for abdominal surgery. The 
advantage of this needle is that the thin 
and flat design reduces distortion and 


trauma to the lid tissues with passage of. 


the suture. The cornea and globe are 
protected by a metal or plastic plate, placed 
beneath the lid anc superior orbital rim, in 
the conjunctival eul-de-sac. A plastic con- 
tact shell lubricated with ointment is also 
helpful in reducing trauma to the cornea. 

The needle and suture are passed into 
the medial brow ineision deep to the lid and 
muscle layers, but above periosteum. The 
needle and suture are passed beneath the 
orbicularis muscle of the lid to emerge 
from the medial lid incision (Fig 2). An 
effort may be made to engage the superior 
transverse ligament to use this as a 
fulerum for more normal lid lift. This is, 
hewever, a "blind" approach, and this 
structure is usually too far beneath the 
superior orbital rim to be engaged success- 
fully by such a technique. Although orbital 
rim periosteum has also been suggested for 
this purpose,” others have discouraged such 
a step." 

Passage of the needle and suture is 
continued below lid skin and muscle paral- 
lel to the margir to emerge from the 
lateral lid incision. An effort is made to 
engage superficial tarsus as the needle 
passes parallel to the lid margin. The 
suture is then passed up toward the 
superior orbital rim beneath the orbicularis 
muscle to emerge from the lateral brow 
incision. The needle can be bent into a 
slight curve to facilitate this passage. The 
rhomboid design is completed by passing 
the needle deep to the frontalis muscle and 


then withdraving the needle from exl. 


medial brow incision. The ends ef th 

suture are pulled up carefully to achieve 
the most cosmetically accepfakle contour of 
the lid. Since the upper lid will always drop 


~ 
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Fig 1.—Rhomboid design for 
suspension using polyfilament, 
cable-type ophthalmic suture, 
marked with methylene blue on 
skin. 


Fig 2.—Needle with suture 


passed from medial brow inci- 
sion to emerge from medial lid 

. "T D 
incision. 
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Fig 4.—Bilateral peaking of lids due to place- 


ment of lid incisions too close together. 











Fig 5.—Redundancy of lid skin medially OD 


(hooding). 
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Fig 7.—Left, Bilateral polyfilament, cable-type ophthalmic suture slings four years 


postoperatively. Right, Recurrence in left eye one year later, 24 hours after blunt 


trauma. 


1 to 2 mm during the immediate postoper- 
ative period, the proper lewel of the lid 
margin produced at the time of surgery 
should be at the superior corneal limbus. 
The surgeon should take care, however, 
that this degree of lift does not hold the lid 
margin away from the globe. If this occurs, 
the lid must be lowered to the point just 
before this effect is produced. 

The suture is tied with multiple surgical 
knots and the ends touched with cautery. 
No attempt is made to anchor the suture 
superiorly beneath the brow skin as advo- 
cated by some surgeons.^* Care is taken 
instead to bury the knot beneath the fron- 
* talis muscle as done by a number of other 
surgeons in Af effort to reduce the possibil- 
ity of infection or granuloma forma- 
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tion.^^*'^ The brow incisions are then 
closed with 6-0 absorbable suture. It is 
unnecessary to suture the lid incisions. A 
4-0 silk suture is used to pull the lower lid 
up for protection of the cornea during the 
immediate postoperative period. This su- 
ture is securely taped above the brow after 
a broad-spectrum antibiotic ointment is 
instilled into the conjunctival cul-de-sac 
and applied to the skin incisions.. The lid 
suture is kept in place for a minimum of 24 
hours and can be removed whenever it is 
apparent that the cornea can be safely 
protected by lubricants alone. 


RESULTS 


The method of frontalis suspension 
described above was performed in 55 





Fig 3.—Overcorrection of right eye with secondary 

corneal ulceration after frontalis suspension with poly- 

filament, cable-type ophthalmic suture. 
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Fig 6.—Granuloma with re- 
moval of suture one year 
postoperatively. 


lids of 32 patients. This includes six 
reoperations with use of the same 
suspension technique. Fourteen pa- 
tients had unilateral ptosis and 18 had 
bilateral ptosis. The follow-up period 
ranged from a minimum of one year 
to ten years. 

The major criterion for a successful 
result was the postoperative lid level 
in relation to the superior limbus of 
the cornea. Lid levels were judged 
good, fair, and poor. A good result was 
defined as a postoperative lid level 
resting 2 to 3 mm below the superior 
corneal limbus without the use of the 
frontalis muscle in a bilateral case, or 
within 1 mm of the opposite normal lid 
in a unilateral case.' A fair result was 
defined as a lid level in the same 
position as described above with the 
use of the frontalis muscle required to 
achieve this cosmetically acceptable 
position. A poor result was defined as 
a postoperative lid level 4 mm or more 
below the superior corneal limbus, 
even with maximal use of the frontalis 
muscle. Recurrences due to trauma or 
to complications that required remov- 
al of the suspension sutdre were algo 
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recorded as poer results, regardless of 
the*position of the lid prior to such 
events. 

Detailed patient data of this series 
are presented in the Table. Frontalis 
suspension with 4-0 polyfilament, ca- 
ble-type ophthalmie suture produced 
good results in 14 of 55 procedures 
(25%) and fair results in 25 of 55 
procedures (46%). The summation of 
these two categories indicates an 
overall satisfaetory result of 39 of 55 
cases or 71% in this series. Poor results 
were recorded in 15 of the 55 proce- 
dures or 29%. 

Complications that can occur with 
suspension using 4-0 polyfilament, 
cable-type ophthalmic suture are simi- 
lar to those that may be encountered 
with any form of frontalis suspension 
technique for blepharoptosis." The 
actual complications in this series, 
however, were relatively few. Tran- 
sient superficial punctate staining 
was the rule for the first postopera- 
tive week er two, even with careful 


postoperative use of lubricants every 
one to two hours. Corneal abrasions 
occurred, however, in only two pa- 
tients, with true ulceration developing 
in one following overcorrection (Fig 
3). Although lagophthalmos and cor- 
neal exposure are really unavoidable 
with any suspension procedure, in 
time, the exposed corneal epithelium 
in young children appears tc adjust, 
provided there is careful support with 
lubricant drops and/or ointment dur- 
ing day and night. Distortion of the 
lid margin, such as peaking of the lid, 
was an infrequent complication but 
did occur in three instances (Fig 4). 
Actual entropion or ectropion of the 
lid did not occur in this series. An 
ellipse of skin was not routinely taken 
out in order to form a lid fold, but if 
redundant skin is noted at the time of 
surgery, it can be excised in order to 
avoid the hooding that was cbserved 
in three instances (Fig 5). Granuloma 
formation may occur and is usually 
associated with infection. This type of 


problem invariably requires removal 
of the sling with almost immediate 
recurrence of the ptosis. Although 
infection with this type of suspension 
material has been reported to be as 
high as 15%,' only one granuloma with 
associated infection was encountered 
in this series of 55 consecutive proce- 
dures (Fig 6). This low rate of less 
than 1% may, perhaps, be attributed 
to the use of the preoperative iodine 
preparation and the routine use of 
antibiotics for systemic effect for 
seven days. 


COMMENT 


The major advantages of 4-0 cable- 
type ophthalmic polyfilament suture 
as a Suspension material for congen- 
ital ptosis are its commercial availabil- 
ity, its relative ease of insertion 
compared to fascia lata, its inert prop- 
erties, and its reversibility. These 
factors make pessible the choice of 
suspension using this type of suture as 
a temporary procedure in certain 


Patient Data 


Patient / Follow-up, Ptosis, mm 
Age, yr Syndrome Related Below Limbus Result 
1/3 Mucopolysaccha- OD 4 
ridosis i 
OS 4 Gradual droap to poor 
2/11 OD Normal Good (then unavailable for 
OS 3-4 follow-up) 





Gradual droap after 6 yr to 


poor 


Gradual droap after 6 yr to 


poor 


Gradual droap after 6 yr to 


poor 


Gradual droap after 6 yr to 


poor 


Gradual droap after 6 yr to 


poor 
Poor by 3 yr 


Reoperation Reoperative Result 


Trauma 3 yr postoperatively Repeat sling OD Fair 5 yr postoperative- 
ly 


Levator resection 


Repeat sling OS Fair 5 yr postoperative- 
ly 


Trauma 3 yr postoperatively Repeat sling OD Fair 5 yr postoperative- 


ly 


Trauma 4 yr postoperatively Repeat sling OS Fair 5 yr postoperative- 


ly 


7/25 OD Normal Good 
OS 3-4 
8/4 OD Normal Fair J 
OS 4 
9/3% OD Normal Poor 
OS 3-4 
10/4 OD Normal 
OS 4 Good, then trauma 4 yr Repeat sling OS Good at 2 yr, now fair 
postoperatively 
11/5 OD 4 Overcorrection with corneal Levator resection 
ulcer 1 day postop (suture OD 3 yr later 
removed) 
12/3 Blepharophimosis OD 5 Fair level, poor contour 
OU 
OS 5 Fair level, poor contour 
13/3 OD 3-4 Fair s 
OS 3-4 Fair ; 
14/3 z OD 4 Good N 
OS 4-5 Fair 
b od 
`~ 
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Patient Data—(cont) 








b e 
b 
h Patient/ Follow-up, Ptosis, mm 
3 Age, yr Syndrome Related yr Below Limbus Result Reoperation Reoperative Result 
7 Good 
Trauma, 2 yr Repeat sling Fair 3 yr 
i postoperatively OS postoperatively 
i 16/6 OD 5 Fair 
OS 3-4 No surgery done 
17/7 OD 4 Good 
E. OS 4 Good 
18/4 OD 3 Good 
OS Normal 
19/1? Blepharophimosis OD 5 Fair 
l OS 5 Fair 
; 20/3 OD Normal Good 
OS 3-4 
E 21/10 mo Severe blepharophi- OD 5 Fair 
mosis OS 5 Fair 
E 22/4 Mandibulofacial dys- OD Normal 
: ostosis OS 3-4 Fair 
E 23/16 Marcus Gunn OD 3-4 Good 
OS Normal 
OD 3-4 Fair, but early drooping 
noted 
OS Normal 
OD 4 
OS Normal 
U OD 4 
E. OS 4 
F OD Normal 
d OS 4 
E Goldenhar's syn- OD Normal 
p drome OS 4-5 
; OD 4-5 
OS 4-5 
Bc Developed granuloma of Sling removed 
x brow (no reoperation 
yet) 
^ Fair » 
| 
E 
I *Unavailable for follow-up after this time. 
F: 
| Fig 8.—Left, Polyfilament, cable-type orh- 
f thalmic suture sling OD three years post- 
operatively. Right, Six years postopera- 
tively, gradual droop, now obvious OD. & 
| 
E 
| 
p 
; 
wW 





Fig 9.—Left, Severe head tilt in 10-month-old child with blepharophimosis. Surgery on tnis 
patient is illustrated in Fig 1 and 2. Center, One week postoperatively; head tilt now absent. 
Right, One year postoperatively. ` 
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circumstances antil a more permanent 
prosedure, such as levator resection or 
autogenous fascia lata suspension, can 
be done. The major criticisms of 4-0 
cable-type opnthalmic polyfilament 
sutures use fer frontalis suspension 
have been am unacceptable rate of 
infection (rot eonfirmed in this series) 
and a potential for recurrence of the 
ptosis over the long term, which has, 
however, rot been previously docu- 
mented by a large series. 

Of the 55 surgical procedures pre- 
sented in this series, 16, or 29%, were 
categorized as recurrences over the 
entire follow-up period, ranging from 
one to ten years. This compares to a 
43% recurrence rate in another series 
that used a technique similar to that 
deseribed here but with 4-0 polyester 
fiber suture (Mersilene) as the suspen- 
sion material. When these same 
authors modified their technique to a 
subeonjunctiva route using the same 
material, a 36% rate of recurrence was 
observed. 

These results can be contrasted 
with a recurrence rate of only 5% with 
use of autogenous fascia lata and 7% 
when stored fascia lata is used as the 
material for suspension.” 

Altheugh the overall rate of recur- 
renees observed in this series is 
certainly high further analysis of 
these results s even more telling. 
Blunt trauma accounted for five of the 
16 reeurrenees, with a resultant return 
of the ptosis to -he original lid position 
within 24 hours (Fig 7). In three 
instances, the trauma was due to a 
fist, in one ins-ance to a fall, and in 
another instanze to a blow from a 
swing. These fwe cases represent an 
almost 10% ineidemce of recurrence 
due to trauma and illustrate the rela- 
tive fragility of the polyfilament, 
cable-type cphtaalmic suture material 
as compared to fascia lata, which has 
an extremely great tensile strength. 
According to J. 3. Crawford, MD (pub- 
lished report" and oral communica- 
tion, March 1978), once suspension 
with autogenous fascia lata produces a 
successful resu:t, it forms a perma- 
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nent support that resists similar blunt 
trauma. Of much greater importance, 
however, is a pattern of gradual lid 
droop observed when the follow-up 
period extended to at least six years. 
Of seven patients followed up careful- 
ly for six years or more, recurrent 
ptosis to a poor result level, even with 
maximal use of the frontalis muscle on 
the side operated on, gradually devel- 
oped in six (86%). In two patients, the 
lid drooped to an unacceptable level 
before six years. Although the level of 
the recurrences following gradual 
droop was never as poor as the origi- 
nal preoperative lid level, this repre- 
sents a serious indictment against the 
use of this suture as an alternative to 
fascia lata from permanent frontalis 
suspension (Fig 8). It may be that as 
the child grows, the fixed diameter of 
the rhomboid loop of the suture cuts 
through the soft tissues of the lid, thus 
producing a gradual droop. Although 
anterior anchoring of the suture 
beneath brow skin was not done with 
the technique used in this series, less 
droop has occurred in those patients 
who have had a previous external leva- 
tor muscle resection, again without 
such anchoring superiorly. It may be 
that the sear lines prevent the suture 
from cutting as easily through the 
orbicularis muscle overlying the tar- 
sus. In any event, the high percentage 
of recurrence with long-term follow- 
up would appear to indicate that this 
suture, at least with the technique 
used here, should not be used for 
permanent frontalis suspension, ex- 
cept under unusual circumstances, 
such as when a frontalis sling is 
required in a child below the age of 3 
years and where autogenous fascia 
lata is difficult to obtain. Frontalis 
suspension below the age of 3 may be 
required where there is severe bilater- 
al ptosis with marked head tilt affect- 
ing the child’s development and safety 
(Fig 9) or in severe unilateral ptosis 
where the visual axis may truly be 
compromised by the drooping lid. In 
this series of 32 patients, only two 
children had bilateral head tilt so 
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marked that frontalis suspension be- ` 


low the age of 3 years was considered 
essential. Of 14 patients with unilater- 
al ptosis, only two patients below age 
3 had suspension using polyfilament, 
cable-type ophthalmic suture because 
of a considerable potential for occlu- 
sion amblyopia. This was manifested 
by a compromised visual axis due to 
the ptotic lid splitting or occluding the 
pupil with no demonstrable head tilt 
or any other effort on the part of the 
child to overcome the visual obstacle. 
Although unilateral ptosis has tradi- 
tionally been discounted as producing 
occlusion amblyopia, a recent review 
of a large series of congenital ptosis 
cases revealed a 10% incidence of 
occlusion amblyopia apparently due to 
unilateral ptosis." These patients 
were carefully followed up and did not 
have any predisposing refractive or 
strabismic problem that could have 
been responsible for the amblyopia. In 
addition, it is well established that 
routine patching of a normal €ye in an 
effort to improve strabismic or refrac- 
tive amblyopia in the opposite eye can 
often produce occlusion amblyopia. 
This further indicates that occlusion 


of the visual axis by a ptotic lid in a 


very young ehild may possibly be of 
greater importance in producing oc- 
clusion amblyopia than recognized 
previously. 

In any event, such instances of 
unilateral ptesis threatening amblyo- 
pia are certainly the exception and not 
the rule, as is the relative infrequency 
of bilateral head tilt requiring early 
frontalis suspension. This type of 
suture suspension may well have some 
usefulness as a temporary procedure 
in these relatively infrequent cases, 
but it must be recognized from the 
results of this series that when perma- 
nent suspension in the pediatric age 
group is desired, the 4-0 polyfilament, 
cable-type ophthalmic suture does not 
appear to be a successful alternative 
to fascia lata. 
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Blepharophimosis, Ptosis, Epicanthus 


Inversus, and Primary Amenorrhea 


A Dominant Trait 


Philip L., Townes, MD, PhD, Eberhard K. Muechler, MD 


e The syndrome of blepharophimosis, 
ptosis, and epicanthus inversus is a rare 
but well-documented autosomal domi- 


~nant disorder. Although autosomal domi- 


nant inheritance has been repeatedly 
confirmed, several observers have noted 
that transmission of the trait is predomi- 
nantly through an affected male parent. 
To our knowledge, no published observa- 
tions have accounted for this unusual 
differential transmission. Described here 
is a family with typical features of this 
disorder and in addition primary amenor- 
rhea in the affected women. The primary 
amenorrhea, which has not been pre- 
viously documented in this disorder, does 
account for differential transmission in 
this family and possibly in other families. 
Since affected individuals are treated by 
ophthalmologists, the possible occur- 
rence of this extraocular manifestation 
should be recognized in the management 
of patients and their families. 

(Arch Ophthalmol 97:1664-1666, 1979) 


BP epharophimosis, ptosis, and epi- 

canthus inversus comprise a rare 
but well-documented autosomal domi- 
nant ocular disorder.'? More than 125 
cases have been reported‘ since the 
first description of the syndrome 
more than 100 years ago. Although 
the autosomal dominant pattern of 
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inheritance has been repeatedly sub- 
stantiated, several authors have noted 
that transmission of the trait is 
preponderantly through affected men 
and infrequently through affected 
women.??*7 

Described here is a family with this 
disorder in which all affected women 
had primary amenorrhea. Primary 
amenorrhea has not been previously 
noted in this disorder. However, its 
occurrence may account for the pre- 
viously documented but unexplained 
differential transmission of the trait. 


REPORT OF A CASE 


The proband was a 29-year-old woman 
with primary amenorrhea. At 16 and 27 
years of age she experienced single 
episodes of scant vaginal bleeding. Her 
development of secondary sex characteris- 
ties was apparently normal and paralleled 
her peers. At 5, 6, and 8 years of age, the 
patient underwent surgical corrections 
(Z-plasties and rotation flaps, suturing of 
tarsal plates, and fascia lata slings) of her 
ptosis. The patient has worn corrective 
lenses for nearsightedness and astigma- 
tism since 5 years of age. Best corrected 
vision (1975) was 20/25 with the right eye 
and 20/25— with the left eye. 

On physical examination the patient was 
a moderately obese young woman, weigh- 
ing 76.5 kg and standing 165 cm tall. Both 
eyes showed symmetric deformities of the 
eyelids with residual ptosis, blepharophi- 
mosis, and epicanthus inversus (Fig 1). 
Breasts were well developed with palpable 
glandular tissue. Pubic and axillary hair 
was scant but in normal female distribu- 
tion. Scant facial hair was also present on 
the chin. The uterus was small on palpa- 
tion, and the adnexa were difficult to 


evaluate because of obesity. Results of 
pelvic examination were otherwise unre- 
markable, except for the presence of two 
uterine cervices. Results of the remainder 
of the physical examination were within 
normal limits. 


Laboratory Studies 


Routine laboratory tests including com- 
plete blood cell count, urinalysis, and 5lood 
chemistry studies using an automated 
multiple analysis system (SMA-12) were 
normal. Serum levels of total protein, 
cholesterol, albumin, calcium, inorganic 
phosphate, uric acid, creatinine, total bili- 
rubin, alkaline phosphatase, creatine 5hos- 
phokinase, lactic dehydrogenase, and glu- 
tamic oxaloacetic transaminase were nor- 
mal. Gonadotropin measurements in 1975 
revealed an elevated serum luteimzing 
hormone (LH), 120 ImU/mL (normal follic- 
ular phase, 2 to 30 ImU/mL), and serum 
follicle-stimulating hormone (FSH), 24 
ImU/mL (normal follieular phase, 5 to 20 


Fig 1.—Top, Proband at 28 years of age. 
Bottom, Proband's father (Ill-5) at 42 years 
of age. 
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Fig 2.—Pedigree of family, with affected individuals shown by solid symbols. 


ImU/m.). Serum testosterone level was 
elevatec, 178.7 ng/dL (normal female, 20 to 
90 ng/dL). Pregranetriol was 3.7 mg/24 hr 
(normal female, 0 to 4 mg/24 hr). Chromo- 
some cemplement was normal female, 
46,XX. Laparoscopy confirmed the pres- 
ence of a single uterus with delicate fallo- 
pian tubes ard small, unstimulated, 
atrophic ovaries without evidence of follic- 
ular development or ovulation. Curettage 
of the uterine cavity yielded insufficient 
tissue for diagnestie evaluation. Hystero- 
graphic evaluation of the reproductive 
organs eonfirmec the presence of a double 
cervix communicating with a single uter- 
ine cavity. —— 

Additional laboratory studies were con- 
ducted in 1976, ene year after her initial 
evaluation. Repeat hormonal studies were 
performed by a different laboratory. 
Serum FSH and LH'*" and immunoreac- 
tive estradiol" were measured by radioim- 
munoassay (RIA). 

Serum FSH was 64 ImU/mL (normal 
follicular phase, 5 to 20 ImU/mL) and 
serum LH was 108 ImU/mL (normal follic- 
ular phase, 5 to 15 ImU/mL). Plasma 
immunoreactive estradiol by RIA was 31 
pg/mL ‘normal value for day 1 to 10 of 
menstrual cycle, 50 to 100 pg/mL). Repeat 
chromoseme studies cenfirmed her normal 
female complement. 

The patient was started on cyclic estro- 
gen and progesterone therapy, which 
resulted in reguiar withdrawal bleeding. 
Because of her desire to have menstrual 
periods, the estregen-progesterone treat- 
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ment was continued. The patient recently 
fractured her femur in a fall; however, 
there was no evidence of osteoporosis on 
roentgenogram. 


Family Studies 


The family pedigree (Fig 2) shows that 
several close relatives have the same ocular 
abnormality: the proband's father, two 
sisters, a paternal aunt, and paternal 
grandfather. The ocular defect in the 
sisters and aunt is associated with primary 
amenorrhea. 

The proband's 40-year-old sister (IV-3) 
was recently seen. Her history is remark- 
able in that she has primary amenorrhea 
and has had no pregnancies. She sought 
obstetrie advice shortly after marriage but 
did not undergo extensive gynecologic 
evaluation. Surgical treatment for relief of 
ptosis was performed at 3 and 17 years of 
age. Our examination was limited (she 
declined gynecologic examination) to the 
ocular findings, which consist of ptosis, 
blepharophimosis, and epicanthus inversus. 
Medical history was unremarkable except 
for nearsightedness and an appendecto- 
my. 

The proband's 26-year-old sister (IV-8) 
has not been directly examined by us but is 
reported by the proband and her mother to 
have the same ocular defects (confirmed by 
inspection of photographs) and primary 
amenorrhea. Surgical correction of ptosis 
was performed at 2 years of age. She has 
worn corrective lenses for nearsightedness 
since 3 or 4 years of age. 


The proband's father (III-5) is 67 years 
of age and has the same ocular abnormali- 
ties (Fig 1) but has not undergone surgical 
correction. 

The paternal aunt (III-4) is 69 years of 
age and described as having the same 
oeular disorder (confirmed by inspection of 
photographs) and amenorrhea. She has had 
no children. The paternal grandfather (II- 
1) died of a coronary at 65 years of age and 
is described by the proband's mother as 
having had the same ocular abnormality. 
His parents were described as having had 
no ocular abnormality, suggesting that the 
disorder in II-1 probably represented a de 
novo mutation. 


COMMENT 


The syndrome of blepharophimosis, 
ptosis, and-epicanthus inversus is a 
rare but well-documented autosomal 
dominant trait. It has been extehsive- 
ly reviewed by Waardenburg,’ .who 
attributed the first description of the 
syndrome and its hereditary nature to 
Galezowski in 18755» Although the 
ocular abnormalities are strikingly 
uniform, the disorder has been re- 
ported under various designations, 
including congenital ptosis, epican- 
thus and ptosis, congenital blepharo- 
phimosis, and ptosis and blepharophi-; 
mosis. Of 153 cases of ptosis of genetic 
origin admitted to the UnNersity Eye 
Clinic of Copenhagen, there were, 
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“according to Edmund, only 12 pa- 


tients in whom there was associated 
congenital blepharophimosis, suggest- 
ing that the disorder is rare and 
constitutes but a small fraction of all 
cases of dominantly inherited ptosis. 

Dimitry’ reported a five-generation 
family showing autosomal dominant 
inheritance of congenital blepharophi- 
mosis, but explained that he titled his 
article “Hereditary Ptosis.” He be- 
lieved that under this heading it 
would be more readily recognized. The 
family was reinvestigated by Owens 
and colleagues’ and shown to have the 
triad: blepharophimosis, ptosis, and 
epicanthus inversus. Waardenburg* 
described a family and provided an 
extensive analysis of the clinical 
features of this condition. 

The fact that transmission of the 
trait has been primarily through male 
parents has been noted by several 
authors??*; but without clarification 
or explanation. Usher? described a 
large family (seven affected men and 
nine affected women) showing auto- 
somal dominant inheritance of ptosis 
and epicanthus and noted that none of 
the affected women had children. The 


.pedigrees of 14 previously reported 


families were also reviewed, but the 
differential transmission of the trait 
(mothers vs fathers) was not analyzed. 
Waardenburg? did perform this analy- 
sis on the 15 families reviewed by 
Usher and concluded that fathers 
transmitted the trait in 39 cases, 
mothers in only seven. Owens et al 
also analyzed these 15 families and in 


l Dimitry T: Hereditary ptosis. Am J 
Ophthalmol 4:655-658, 1921. 
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addition the family described by 
Klein’ and the Dimitry-Owens family 
and noted that 24 affectec men had 
offspring while only seven affected 
women produced offspring. To our 
knowledge, there has been no prior 
mention of amenorrhea as a feature of 
this syndrome. 

Earlier publications on this syn- 
drome emphasized the ocuiar abnor- 
malities, and thus we have r» evidence 
that the previously reported, affected 
but nontransmitting wemen were 
amenorrheie, nor have we evidence 
that they were not amenorrheic. Since 
most of affected women in reported 
families did not have children, it is 
reasonable to assume, in light of our 
findings, that amenorrhea may be an 
unrecognized feature of this disorder. 
On the other hand, the fact that a 
small number of affected women have 
proved fertile suggests that sterility 
is not an obligate feature of the 
syndrome. 

The documentation ef primary 
amenorrhea in the family described 
here provides some clarification for 
the frequently noted but unexplained 
preponderantly male transmission. 
The observation that female sterility 
is not an obligate feature ef the trait 
may be attributed to variable expres- 
sivity of the gene. Not exeluded is the 
possibility of genetic heterogeneity, 
so that some families may have a 
mutant allele that caused ocular 
defects exclusively while other fami- 
lies have a different allele that caused 
defects in both the ocular and female 
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The amenorrhea in our proband is 
due to primary hypogonadism, which 
is associated with Müllerian cuct 
anomalies. The diagnosis of primary 
ovarian failure was made on the basis 
of primary amenorrhea, hypoestro*t 
genism, and elevated gonadotropins. 
Histologic evidence of ovarian fai_ure 
was not obtained because it would 
require ovarian biopsy. However, 
Goldenberg et al,’ in a study of 234 
patients with amenorrhea, concluded 
that elevated FSH values are diagnos- 
tic of absence of ovarian follicles. The 
facial hirsutism correlates with the 
elevated values of plasma testoster- 
one. These findings are analogous to 
postmenopausal women, who fre- 
quently demonstrate facial hirsutism 
in the presence of elevated gonadotro- 
pins and depletion of ovarian follieles. 
The high gonadotropins in primary 
hypogonadism may stimulate ovarian 
stroma to produce increased amounts 
of androgen." 

From an extensive examination of 
human fetuses, Waardenburg? con- 
cluded that the ocular defect in this 
disorder represents a developmental 
fixation during the third month of 
fetal development. Interestingly, this 
is also a critical period in the develop- 
ment of the ovary and the initial 
formation of the uterus through 
Müllerian duct fusion. 
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Pigmentary Dispersion and Glaucoma 


è A new theory states that mechanical 
rubbing between anterior packets of 
zonules and the peripheral iris in predis- 
posed eyes is the cause of the loss of iris 
pigment in pigmentary glaucoma and in 
the pigmentary dispersion syndrome. The 
peripheral radia! defects were in close 
approximation to anterior packets. The 
total number of iris defects in advanced 
cases correlated with-the average number 
of anterior packets. Histologic study 
showed a groove in the stroma of the iris 
as well es loss of the pigmented neuroepi- 
thelium and was compatible with mechan- 
ical damage. The theory explains why the 
disease predominates in young myopic 
men, why it decreases in incidence with 
age, and why, in some cases, it regresses. 
Treatment with an  alpha-adrenergic 
blockinc agent may be advantageous in 
this condition. 

(Arch Ophthalmol S7:1667-1672, 1979) 


Pigmentary glaucoma’? is a rare 

glaucoma that characteristically oc- 
curs in young myopic men. Its inci- 
dence decreases with age, and in 
some cases, the disease regresses or 
improves with time.‘ The glaucoma 
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A New Theory 


David G. Campbell, MD 


appears to be caused by pigmentary 
obstruction of and damage to the 
trabecular meshwork??^^* (Fig 1,A). 
The source of the pigment is the 
neuroepithelial layer of the iris, from 
which pigment is lost in a characteris- 
tic peripheral radial slit-like fashion? 
(Fig LC and D) The pigment is 
dispersed throughout the anterior 
segment and collects on the posterior 
peripheral lens surface, on the anteri- 
or iris surface, on and in the corneal 
endothelium, and on and within the 
trabecular meshwork. Sugar?’ has apt- 
ly termed this dispersion of pigment 
the pigmentary dispersion syndrome, 
and this term 
pigment has not been sufficient to 
cause glaucoma. 

The cause of the loss of pigment 
from the posterior iris has been 
obscure. It has usually been attributed 
to congenital atrophy or degeneration 
of the iris.^*'* The purpose of this 
communication is to propose and 
support the hypothesis that this loss is 
of mechanical origin; that this loss is 
due to mechanical rubbing between 
the peripheral, often concave iris and 
anterior zonular packets in predis- 
posed individuals. The theory sug- 
gests why the disease occurs predomi- 
nately in young myopic men, why it 
decreases in incidence with age, and 
why it can regress. 


MATERIALS AND METHODS 


The records of 17 patients with pigmen- 
tary glaucoma, taken from my practice and 
from the records of W. Morton Grant, MD, 
Boston, were examined. Glaucoma was 


is used when the © 


defined as a persistent pressure greater 
than 22 mm Hg. Nine eases were symmet- 
ric in the degree of pigmentary dispersion, 


trabecular pigmentation, and elevation of . 


intraocular pressure. Eight cases were 
judged to be asymmetric, with a difference 
of at least 7 mm Hg in IOP between one 
eve and the other. These eight asymmetric 
cases were analyzed. 

A study of normal, human, anterior 
zonular anatomy was performed on 20 
human, unpaired, eyebank eyes. Fifteen 
normal, 24-mm-lonz eyebank eyes without 
transillumination defects or other abnor- 
malities, and five large eyes, 25 mm or 
more in length, considered myopic, also 
without iris transilumination, were stud- 
ied. The normal, human, anterior zonular 
anatomy was studied in the following 
manner. First, the entire cornea was 
removed. Four strips of iris were cut away 
to the iris insertion at the 12-, 3-, 6-, and 
9-o’clock positions. Then, eight areas, one 
on each side of each exposed strip, were 
studied with a slit lamp. The zonules could 
be seen at high magnification (x25) in 
these preparations, and the relationship of 
the anterior zonules to the posterior iris 
was determined. 

When it was noted that the anterior 
zonules were organized into prominent 
aggregates or packets, the number of these 
packets was counted in five eyes by 
retracting the iris 360°. These findings 
were correlated with a clinical study count- 
ing the number of peripheral, radial, slit- 
like, transillumination defects in five eyes 
of five separate patients with advanced 
pigmentary glaucoma with irides that had 


transillumination defects for either 360? or * 


for almost 360*. 


with typical peripheral wmadial slit-like 
posterior iris pigmentary loss Wharacteris- 
tic of the loss founc in pigmentary glauco- 
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Fig 1.—A, Pigmentary glaucoma goniophotograph showing dense 
pigment band on trabecular meshwork and slight peripheral iris 
concavity. B, Flattening of same iris after pilocarpine administra- 
tion. C, Donaldson iris transillumination photograph showing 
peripheral radial slits in pigmentary glaucoma. D, Full 360° 
transillumination in pigmentary glaucoma showing 78 radial 
Slits. 


ma and in the pigmentary dispersion 
syndrome, were studied pathologically. 
These two eyes showed moderate disper- 
sion of pigment throughout the anterior 
chamber shown by a 2 + to 3 + pigment 
band in the trabecular meshwork. The 
histories were unknown. The dises were 
normal. The relationship of zonular packets 
to the peripheral iris defects was deter- 
mined by biomicroscopic examination. The 
eyes were then prepared for scanning elec- 
tron microscopy (SEM), thin-section light 
microscopy, and transmission electron mi- 
croscopy (TEM). For thin-section light 
microscopy, the radial defects were cut at a 
right angle to the defects, not parallel. 
The specimens processed for SEM were 
fixed in 4% glutaraldehyde in 0.067N caco- 
dylate buffer, postfixed in 1.3% buffered 
osmium tetroxide, dehydrated in ascend- 
ing concentrations of ethanol, critical- 
point-dried in carbon dioxide, coated with 
gold-paladium, and viewed by scanning 
electron microscopy (ISI Mini-sean II). The 
specimens processed for l-u light micros- 
copy and for TEM were fixed in 4% gluta- 
raldehyde in 0.067N cacodylate buffer, 
postfixed in 1.3% osmium tetroxide, and 
embedded in epoxy resin (Epon 812). One- 
micron sections were stained with tolui- 
dine blue for light microscopy. Thin 
sections were double stained with 2% 
uranyl acetate and lead citrate and viewed 
with a transmission electron microscope. 
A clinical case, illustrating reversal of 
pigmentary glaucoma during a seven-year 
period with documented improvement in 
the tonographic facility of outflow, is 
described in support of the hypothesis. 
Two patients, both young myopic men 
with pigmentary glaucoma, were studied 
without meffication and after the instilla- 
tion of pilogarpine to determine the effect 
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Fig 2.—Normal human anterior zonular anatomy. Prominent ante- 
rior zonular packets are shown following iris removal. A, Slit- amp 
photograph ( x 16). B, SEM ( x 30). C, Enlarged view of B ( x 100), 


showing zonular 
( x 400). 


of this drug on the configuration of the 
peripheral iris. 


REPORT OF A CASE 


This patient was 27 years cld when the 
diagnosis of pigmentary glaucoma was 
made in 1968. The vision was 6/6 (20/20) 
bilaterally (OU) with mild myopic correc- 
tion OU, — 1.75 sphere on the right eye 
(OD) and — 2.50 sphere on the ieft eye (OS). 
The applanation pressure was 26 mm Hg 
OD and 34 mm Hg OS. Schiétz tensions 
(1955) on a different day wer» 28 mm Hg 
OD and 34 mm Hg OS. The tonographic 
facility of outflow (1955) was OD 0.14 and 
OS 0.06. The irides were blue. There was a 
moderate Krukenberg spindle OU, and 
gonioscopy revealed dense black pigment 
bands on each trabecular meshwork. 
Transillumination was not performed. The 
dises showed large physiologic cups; the 
fields were normal. Due to intolerance to 
1% pilocarpine, the patient was treated 
with 0.5% pilocarpine hydrochloride OU, 
four times daily for four years, and then 
with 0.25% pilocarpine OU, four times daily 
for three years. 

After my first examination of the 
patient, pilocarpine was disecntinued. Af- 
ter one month without medication, the 
applanation pressure was I6 mm Hg OD 
and 19 mm Hg OS. The pressures remained 
consistently below 20 mm Hg OU without 
medication for the next three years to the 
present. The tonographic faeility of out- 
flow was 0.23 OD and 0.18 OS. The discs 
were unchanged, and the fields were full. 
There was a complete 360°, 2 + pigment 
band in the trabecular meshwork OU. The 
iris did not transilluminate. 

This case illustrates resolution of pig- 
mentary glaucoma with a return of IOP to 


packets. 





D, Zonular insertion into lens 


normal and a return toward normal of the 
tonographic facility of outflow. This was 
perhaps due to natural cause or perhaps 
due to weak pilocarpine that caused chronic 
constriction for seven years. This constric- 
tion may have lifted the peripheral iris off 
of the zonules, thereby preventing marked 
pigment dispersion to the trabecular mesh- 
work. 


RESULTS 


The study of eight asymmetric 
eases of pigmentary glaucoma, in 
which one eye had a constantly higher 
pressure than the other, showed that 
in the eye with the higher pressure 
there was always more pigment loss 
from the back of the iris, a denser 
pigment band on and in the trabeeular 
meshwork, and a lower facility of 
outflow. 

The study of normal zonular anato- 
my revealed that in 20 eyes without 
peripheral iris transillumination (15 of 
normal size and five larger and there- 
fore perhaps myopic eyes), there was 
no contact seen on biomicroszopic 
examination between the peripaeral 
iris and the zonules of the lens. Usual- 
ly the peripheral irides were flat. and 
a space, between 0.3 and 0.5 mm, 
existed between the posterior pig- 
ment layer and the anterior zoruleS. 
Slight posterior displacement o? the 
iris often caused contact. There was 
no difference between examinations 
made before and after fixation. 

Biomieroscopy showed,that human 
zonules inserted on the anterior leas 
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Fig 3.—Peripheral radial iris abnormality. A, Incomplete radial 
defect (upper asterisk) and underlying zonular packet (lower 
asteris«) by SEM ( x 30). B, Enlargement of A showing many open 
celis (x 260). C, Enlargement of B showing open cells and 
exposed granules (x 1,300). D, Enlargement of C showing an 
empty, open cell lined with pigment granules (x 4,500). In B 
through D, asterisk indicates same cell. 


Fig 5.—A, Transillumination defects in enucleated eye with 
pigmertary dispersion. Surgically removed areas of iris reveal 
relationship between lens periphery (dotted lines), zonules, and 
iris. Three adjacent pathologic defects (asterisks) are shown 
enlarged in B through D. B, Iris folded back showing three radial 
defects by SEM ( x 20). C, Same defects showing central deeper 
groove in left-hand defect by SEM ( x 60). D, Enlarged view of 
central groove extending into stroma of iris within pigment 
epithelial defec! by SEM ( x 250). 








Fig 6.—Tep, Cross section of transillumination defect shown in 
Fig 5,A (at double asterisk), showing complete loss of neuroepi- 
thelial pigment and central groove into iris stroma by thin-section 
light microscopy (toluidine blue, x8). Bottom, Enlargement 
showing gemtral stromal groove and macrophages with ingested 


« neuroepithelial pigment (toluidine blue, x 20). 
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Fig 4.—Peripheral iris abnormality; SEM of circular iris defect with 
adjacent radial defect. A is magnified x65; B, x170; and C, 
x 600. D, Edge of defect shows split cellular membranes and 
early pigment disgorgement ( x 4,500). vA 
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‘surface, not in single strands, but in 
relatively thick aggregates or packets 
of zonules (Fig 2,A). These packets 
tended to be regularly distributed, 
approximately one packet per ciliary 
process, but were not exactly evenly 
spaced. Occasionally, the spaces were 
somewhat irregular, with two or three 
packets quite close together adjacent 
to areas where a moderately large gap 
existed. Scanning electron microscopy 
confirmed the biomicroscopic impres- 
sion (Fig. 2,B through D). 

The zonular anatomy was such that 
the normal iris, if it were making 
contact with the zonules, could, in its 
excursions between dilation and con- 
striction, easily rub off radial slits 
extending from the iris periphery to 
the mid-iris, as is seen clinically (Fig 
2,B, and 5,A). 

The number of anterior zonular 
packets was counted in five eyes and 
numbered between 65 and 80. The 
number of ‘transillumination defects 
in five patients with pigmentary glau- 
coma with defects for 360° was also 
counted. The number of radial defects 
numbered between 65 and 80 defects 
(68,80,66,78, and 77), closely correlat- 

_ing (Fig 1,D). The spacing of the 
defects also paralleled, ie, being gen- 
erally evenly distributed, but occa- 
sionally having areas where two to 
three slits would be extremely close 
together and occasionally having wid- 
er spaces in between. The clinical 
study also revealed that, in early 
pigmentary dispersion syndrome or 
pigmentary glaucoma, when the de- 
fects do not entirely ring the peripher- 
al iris, they tend to bunch into local- 
ized areas. 

Two human unpaired eyes with 
peripheral radial slit-like defects were 
studied pathologically (Fig 3 through 
6). The iris adjacent to the transillumi- 
nation slits was retracted. Slit-lamp 
examination revealed that the zonules 
were in close proximity, possibly 
touching, in the first eye and were 
probably touching in the second. I 
could not determine with complete 
assurance, however, that actual con- 
tact was being made. Therefore, the 
strips of iris containing the defects 
were isolated and retracted, and the 
packets underneath examined. This 
examination showed that wherever 
there was a peripheral radial defect, 
there also was an underlying packet of 
anterior zonules that could account for 
the defect (Fig 3,A). 

_ The radial transillumination defects 
.were examined by slit-lamp biomi- 
croscopy onge the iris flaps were 
turned back. The posterior iris surface 
appeared jormal except in areas of 
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pigment loss, where the dark brown 
normal color of the posterior iris 
changed to light brown, and then to a 
radial strip of white where there was 
no pigment at all. The areas with no 
pigment corresponded to the areas of 
transillumination. In some of the larg- 
er and more prominent defects, a thin 
line could be seen running down the 
middle of the defect. The nature of 
this line was elucidated by scanning 
and light microscopy. 

Seanning electron microscopy of 
early and incomplete radial defects in 
the iris revealed areas where cell 
membranes had become disrupted, 
and the pigment granules within the 
cells had become dispersed (Fig 3,B 
and C). High-power view of these cells 
showed that the cells were lined with- 
in by pigment, but that most of the 
pigment had been disgorged (Fig 
3,D). One uncharacteristic round de- 
fect was found that was similar to the 
radial defects (Fig 4,A). This defect 
had an early radial defect located 
peripheral to it (Fig 4,B and D). At the 
edge of this defect, cell membranes 
were seen to be thinned with pigment 
easily visible within the cells. Close by, 
cell membranes had been split open, 
and cells were releasing pigment (Fig 
4,D). The iris surface surrounding the 
defects appeared normal. 

Scanning electron microscopy of 
larger, more advanced, and more 
strongly transilluminating defects 
showed that the pigment layer was 
entirely missing from the posterior 
surface of the iris showing a smooth 
appearance (Fig 5,D). In the center of 
these defects, a deeper slit or groove, 
extending into the stroma, could be 
seen, which explains the thin central 
line seen biomicroscopically (Fig 5,C 
and D). The surrounding iris surface 
was again normal. 

Thin-section light microscopy of an 
area of the iris containing a large 
peripheral radial transillumination 
defect, sectioned at right angles to the 
defect, showed that the area of trans- 
illumination corresponded to an area 
of total loss of pigment from the 
posterior surface of the iris (Fig 6). 
The specimens confirmed the pres- 
ence of a central radial groove extend- 
ing into the stroma of the iris, 
presumably created mechanically. The 
stroma of the iris in the area of the 
defects was infiltrated with macro- 
phages filled with neuroepithelial pig- 
ment. There was no evidence of cell 
necrosis, no evidence of abnormal 
inflammatory activity, and no evi- 
dence of vascular disease in the area 
of the iris defects. Study of normal 
peripheral iris specimens in areas 
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distant to the transillumination de- 
fects revealed normal iris stroma 
without pigment-filled macrophages. 

Transmission electron microscopy 
confirmed the total loss of cells from 
the posterior surface of the iris in the - 
area of the transillumination defects* 
and confirmed that the macrophages 
within the stroma were filled with 
neuroepithelial pigment granules as 
has been shown previously." 

The study of two young myopic men 
with pigmentary glaucoma revealed 
characteristic peripheral iris concavi- 
ty in both (Fig 1,A). With the instilla- 
tion of 0.5% pilocarpine, the pupils 
constricted, and the configuration of 
the peripheral iris changed from 
concave to flat (Fig 1,B). 


COMMENT 


The clinical findings in the eight 
asymmetric cases of pigmentary glau- 
coma support the generally held 
concept that pigment is the cause of 
the increased obstruction to outflow in 
eyes with this disease." **' In all eight 
cases, the eyes with the worst glauco- 
ma had the most iris pigment loss and 
the denser trabecular meshwork pig- 
ment band. If the pigment had little 
or nothing to do with the glaucoma, 
this would not be expected. This 
supports the work of Richardson et al, 
who found electron microscopic evi- 
dence of severe damage to the trabec- 
ular meshwork, presumably caused by 
the pigment. The study of Lichter and 
Shaffer’ showing that spontaneous - 
improvement in IOP occurred as well 
as decrease in the density of the 
pigment band in the trabecular mesh- 
work, also supports a causative role 
for the pigment. The case report 
presented here confirms that the 
facility of outflow improves as well in 
eyes that regress. 

The clinical and laboratory results 
support the mechanical theory pre- 
sented here that rubbing between the 
peripheral iris and anterior zonular 
packets is the cause of the loss of 
pigment from the posterior iris sur- 
face in the pigmentary dispersion 
syndrome and in pigmentary glauco- 
ma. 

The study of normal eyes without 
transillumination defects showed that 
in the normal eye and in the enlarged 
but otherwise normal eye iris zonular 
contact does not exist as a normal 
finding and indicates that contact i$ 
probably a relatively rare event. 

The finding that the anterior 
zonules were arranged in packets and 
did not come forward in single strands 
was important. It would, be hard to 
imagine that, singly, the zonules ccutd 
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cause enough rubbing to cause loss of 
pigment from the posterior surface of 
the iris, but it is easier to imagine that 
they could do so if clumped into aggre- 
gates. 

The close correlation between the 
number of zonular packets and the 
number 0: peripheral iris slit-like 
transillumination defects seen in ad- 
vancec pigmentary glaucoma, and 
their similar spatial relationship, add- 
ed corroborative evidence that me- 
chanical contact and rubbing was the 
cause of the pigment release. Further, 
the finding that slight mechanical 
deformation, causing peripheral iris 
concavity, could often cause contact 
correlated with the clinical observa- 
tion of iridodonesis'* and my clinical 
observation that patients with pig- 
mentary glaucoma frequently show 
peripheral iris concavity at gonioscop- 
ic examination. 

Further proof for the theory was 
found in the biomicroscopie study of 
eyes with peripheral slit-like transillu- 
mination defects. These examinations 
suggested close proximity and proba- 
bly contact between anterior zonular 
packets and the posterior surface of 
the iris. Ir addition, study of the 
antericr zonular packets showed that 
packets existed directly underneath 
each defect. 

The SEM preparations of two 
unpaired eyes with typical transillu- 
minatien defects were compatible 
with damage from mechanical rub- 
bing, showing areas of thinning of cell 
membranes, areas of membrane dis- 
ruption and cellular pigment release, 
and areas of total cellular loss. 

Advanced defects showed a radial 
groove intc the iris stroma running 
down the middle of the defects. These 
grooves could have been caused by 
further rubbing by the zonular packet, 
extendmg not only through the pig- 
ment layer of the iris, but into the 
stroma as well. 

The thin-section light microscopic 
preparations of a radial defect con- 
firmed the presence of the stromal 
groove, ruling out the possibility of an 
artifact. The sections also showed no 
other definite iris abnormality. No 
vascular, inflammatory (other than 
macrophages), or degenerative dis- 
ease was seen, corroborating the 
mecharical theory. 

The iris stroma in the area of the 
defects was filled with macrophages 
containing neuroepithelial pigment. 
This indicates that some of the 
pigment probably was rubbed into the 
stroma where it was phagocytized and 
removed. Eguivalent areas of periph- 
eral iris away from the areas of trans- 
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illumination showed no stromal mac- 
rophages. These findings correlated 
with those of Wobmann and Fine" 
and suggested that clump cells, which 
are macrophages filled with neuroepi- 
thelial pigment, may be cells perform- 
ing a similar function in the pupillary 
region of the iris, an area that charac- 
teristically loses pigment later in life, 
presumably due to rubbing between 
the pupillary border and the lens. 
The findings support the hypothesis 
that a mechanical rubbing between 
the peripheral iris and anterior zonu- 
lar packets causes the pigmentary loss 
from the iris in the pigmentary 
dispersion syndrome and in pigmen- 
tary glaucoma. If this theory is 
correct, it offers explanations for 
many of the heretofore puzzling 
facets of this disease. The radial 
disposition of the zonules under the 
periphery of the iris explains the radi- 
al configuration to the pigment epi- 
thelial loss and its position in the outer 
half of the iris. The high frequency of 
myopic eyes in this disease occurs 
because it is the myopic eye that 
develops an enlarged ciliary body ring 
in relation to the lens, allowing the 
peripheral iris to become concave and 
to make contact with the zonules. The 
disease occurs in the young, often 
appearing in the 20s or early 30s, 
because it is at this age, or shortly 
before, that the myopic eye reaches its 
full size and allows contact. The 
disease predominates in men, perhaps 
because men have larger eyes than 
women. The reason for the decrease in 
incidence of this disease with in- 
creased age would be that with aging, 
gradual enlargement of the lens along 
with increasing miosis and increasing 
relative pupillary block become fac- 
tors, lifting the peripheral iris anteri- 
orly away from the zonules and 
making contact less likely. Some 
patients with the disease show im- 
provement for the same reason. 
Inerease in lens size and increasing 
relative pupillary block, due to aging 
or due to miotic therapy, may cause 
the peripheral iris to lift off the 
zonules. The rubbing and the pigmen- 
tary bombardment of the trabecular 
meshwork then cease. This, in fortu- 
nate cases, may allow the trabecular 
meshwork to clear itself of pigment. 
Some patients with dense pigmen- 
tary bands on the trabecular mesh- 
work do not have glaucoma. There are 
thus two aspects to this disease. The 
first is the quantity of pigment from 
the iris that is delivered to the trabec- 
ular meshwork and the time span 
involved. If the posterior surface of 
the iris can regenerate its pigment, 


es 


perhaps to a greater degree in youth, 


it may be that tremendous amounts of 
pigment are presen:ed to the trabecu- 
lar meshwork in some eyes. These 
amounts would include not only the 
original loss from tae radial slits, but 
additional loss from areas attempting 
to regenerate. 

The second aspect of this glaucoma 


is the effect the pigment has on the -- 


trabecular meshwork. Some trabecu- 
lar meshworks may trap and/or clear 
the pigment relatively easily while 
others may be damaged. It appears 
that in those patients who have 
pigmentary glaucoma, the more pig- 
ment that is presented to the trabecu- 
lar meshwork, the worse the glauco- 
ma. 

Calhoun,^ Malbran, Lichter and 
Shaffer, Kupfer et al,'* and others"? 
believe that patients with pigmentary 
glaucoma had developmental angle 
abnormalities to account for the glau- 
coma and that the pigment did not 
play a primary role. Other’ believe, 
however, that there is no convincing 
evidence of developmental abnormali- 
ties on gonioscopy.** Becker and 
Podos" and Beeker”? originally 
thought that pigmentary glaucoma 


was related to primary open-angle' 


glaucoma, but a more recent report by 
Zink et al^ found no connection. 

One could argue that rubbing with- 
in the normal radial furrows of the 
posterior iris causes the radial defects. 
These furrows, however, are maximal 
at the pupillary margin and fade 
toward the mid-iris. Rubbing within 
these furrows would be expected to 
cause radial defects in the inner half 
of the iris, a situation that does not 
occur. 

The patient described here re- 
gressed under the effect of weak pilo- 
carpine, four times a day OU for seven 
years. The glaucoma may have re- 
selved because the pilocarpine caused 
a flattening and tautness of the 
peripheral iris, elevating the iris off 
the zonules, allowing a healing of the 
defects, a cessation of pigment bom- 
bardment to the trabecular meshwork, 
a gradual clearing of the pigment in 
the meshwork, and a normalization of 
IOP and tonographie facility of out- 
flow. Pilocarpine may cure pigmen- 
tary glaucoma in some cases, then, by 
aeting in this manner. Clinical studies 
on two patients with pigmentary 
glaucoma shewed that weak pilocar- 
pine could cause a dattening of the 
peripheral iris. Morphologic studies 
revealed that when the iris was in q 
flat configuration, contgct with the 
zonules was unlikely. Wilocarpine, 
however, is an undesirablegdrug to use 
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in young people because of its accom- 
modative effect, and therefore a drug 
that constricts the pupil without caus- 
ing accommodation might be useful 
on a long-term basis to prevent 
peripheral iris and zonule contact. 
Thymoxamine hydrochloride,” an al- 
pha-adrenergic blocking agent that 
constricts the pupil but has no effect 
on accommodation and has no effect 
on the facility of outflow, might be 
beneficial. Thus, miotic therapy, ei- 
ther weak pilocarpine or, perhaps in 
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the future, a long-acting alpha-adren- 
ergic blocking agent, might be useful 
in young patients with pigmentary 
glaucoma with mild elevation of IOP 
without disc damage. These patients 
or those patients whose IOPs can be 
comfortably controlled with carbonic 
anhydrase inhibitors or timolol male- 
ate might be given this drug to 
prevent further loss of pigment from 
the iris and further alluvial insult to 
the trabecular meshwork. Perhaps 
this therapy could be continued for a 
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Saceadie Intrusions in Strabismus 


Kenneth J. Ciuffreda, OD, PhD; Robert V. Kenyon, PhD; Lawrence Stark, MD 


€ Fixational eye movements were stud- 
ied to determire the presence of and to 
quantify saccadic intrusions under mon- 
ocular and binocular viewing conditions 
in subjects with intermittent strabismus, 
amblyopia without strabismus, or con- 
stant strabismus amblyopia. Saccadic 
intrusions were present under most test 
conditions in intermittent strabismus, 
were rarely observed in amblyopia without 
strabismus, and were prominent during 
monocular fixation with the amblyopic eye 
in constant strabismus amblyopia. This 
suggests that the presence of saccadic 
intrusions was related to strabismus and 
not amblyopia. There was no relationship 
between saccadic intrusion amplitude 
anc visual acuity. Two possible mecha- 
nisms for producing intrusions are abnor- 
maily rapid regional visual adaptation and 
strabismus-induced fixation degradation. 

(Arch Ophthaimol 97:1673-1679, 1979) 


accadic intrusions refer to fast to- 

and-fro horizontal eye movements 
observed in some patients, especially 
during fixation.'* An intrusion con- 
sists of an error-producing saccade 
followed 150 to 500 ms later by an 
error-correcting saccade. Intrusions 
have amplitudes generally ranging 
from 0.5° to 3.0° and occur one to 
four times per second. While saccadic 
intrusions are frequently found in 
patients with neurologic disorders," 
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they are occasionally observed in 
normal subjects (unpublished observa- 
tions). 

Saccadic intrusions have also been 
found during monocular fixation with 
the amblyopic eye in patients with 
strabismus amblyopia. Intrusions are 
evident in the fixation records pre- 
sented by Mackensen* and by von 
Noorden and Mackensen"; saccadic 
intrusions and large single saccades 
were also found by von Noorden and 
Burian,” and more recently by Hess,'” 
during monocular fixation with the 
amblyopie eye. Schor and Flom" 
found median fixational saccadic am- 
plitude correlated with visual acuity in 
the amblyopic eye of strabismic 
amblyopes. 

We expanded on previous studies by 
investigating fixational eye move- 
ments under both monocular and bin- 
ocular test conditions, and by testing 
patients with a wide range of visual 
acuities in three clinically important 
and separable diagnostic groups: in- 
termittent strabismus, amblyopia 
without strabismus, and constant 
strabismus amblyopia. We hoped that 
we might provide an indication of the 
cause and functional importance of 
saccadic intrusions by extending our 
study to include subjects with either 
intermittent strabismus or amblyopia 
without strabismus, both being diag- 
nostic groups previously unstudied in 
a systematic manner. 


METHODS 


Horizontal eye movements were meas- 
ured by a photoelectric technique.'' Diodes 
were aimed at the limbus, and the amount 
of infrared light reflected from this region 
was monitored. The signals were propor- 
tional to the angle of ocular rotation. The 
response was linear over at least a + 5° 
range of movements with a resolution of 10 
minutes of are. An infrared emitter 


mounted between the diodes diffusely illu- 
minated the eye. The overall bandwidth of 
the recording system was 75 Hz (—3 dB). A 
chinrest and heacrest, usually used with a 
bite bar covered with dental jmpression 
material, stabilized the head. 

A minicomputer was used to generate,a 
small (approximetely 4 minutes), bright 
test spot on a display screen placed either 
57 or 91 em directly in front of the subject 
along the midline. Target luminance was 
always maintained at least 1 log unit above" 
screen luminance. 

Fixational eye movements for the mid- 
line target positicn or 2.5? or 5.0? to either 
the left or right of midline were tested 
during monoeular and binocular viewing 
conditions. During monecular testing, the 
nontested eye was prevented from seeing 
the target by occlusion with either a black 
eyepatch or a large partition. These meth- 
ods of occlusion had no effect on eye move- 
ments. 

Subjects were ebtained from either the 
general refraction clinic or the orthoptics 
clinic at the School of Optometry. All had 
thorough vision examinations and were 
free of ocular or neurologic disease. Ages 
ranged from 15 to 33 years, with a mean 
age of 25.5 years. Subjects had either inter- 
mittent strabismus, amblyopia without 
strabismus, or censtan: strabismus am- 
blyopia. The prescribed spectacles or 
contact lenses were worn during all test- 
ing. Table 1 summarize: complete clinical 
data of the stibjects. Each subject granted 
informed consent after the nature of the 
procedure was fully expiained. 4 


RESULTS 


The principal finding of our investi- 
gation was the presence of saccadic 
mtrusions during fixation in subjects 
with strabismus. Saccadic intrusions 
were found during most fixation 
conditions in three ef four subjects 
with intermittent strabismus. They 


- E 9 
were also prominent during mofTrocu, 


lar fixation with the amblyopic eye in 
four of five subjects wih constant 
strabismus with amblyopfa. Saccadic 
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Table 1.—Clinical Data of Subjects* 


Subject/ 
Age, yr Prescription 


OS 42.00 =—0.25 x 130 
OD +2.25 


OS +3.75 =—0.50 x 165 
OD +0.50 


OS —1.50 


OD —1.75 


OS +4.00 
OD plano 


OS 40.75 2 —0.50 x 40 


OD 4 0.25 =—0.50 x 180 


OS + —.75 = —2.00 x 90 
OD p1 = —0.50 x 19 


OS —2.50 = —1.25 x 172 
OD —5.00 = —0.75x 5 


OS +5.00 


OD +3.00 


Visual 
Acuity 


20/25 
20/15 


20/30 
20/15 


20/122 


20/20 


20/277 
20/20 


20/630 


20/10 


20/38 
20/20 


20/25 
20/40 


20/110 


20/15 


Vergence Eccentric Correspon- Previous Surgery or 
Abnormality Fixation dence Orthoptics Therapy 


Constant Strabismus Amblyopia 
1-24 ET OS Y»4 Nasal OS Surgery, age 16 


184 ET OS 14 Nasal OS uc Surgery, age 6 


104 ET and 2.54 Nasal and 
14 HT OS 2A superior OS 


4^ ET OS 164 Nasal and 
4^ superior OS 
5-6A ET and 2.5-3.5A Nasal Surgery, age 8 
2A HT OS and 3-44 su- vee 
perior OS 
Amblyopia Without Strabismus 
None 2A Nasal and 
2 inferior OS 
2A Nasal and 
2A inferior OD 
2A Temporal OS NRC Orthoptics therapy, 
age 17 


Intermittent Strabismus With and Without Mild Amblyopia 


OS —0.75 = —0.25 x 148 


OD —3.00 = —0.25 x 110 


10/31 OS —5.00 
OD —4.50 = —0.75 x 20 


11/32 OS +0.75=—1.75 x 180 


OD +1.25 = —3.50 x 5 
12/25 OS plano 


OD —1.00 


20/20 


20/20 


184 ALT XT Slight unsteady 
and 12A HT central OU 


154 XT OS Central. steady Surgery, age 16 
OU 


40-504 XT OD 14 Nasal and Orthoptics therapy, 
superior, OD age 32 


104 XT and ’aA Nasal, OS 
204 HT OS 





*Abbreviations are as follows: ET, esotropia; HT, hypertropia; XT, exotropia; ALT, alternating; ARC, anomalous retinal correspondence; NRC, normal 


retinal correspondence; ^, prism diopter. 





intrusions were rarely found in our 
three subjects with amblyopia with 
strabismus. The initiation of saccadic 


‘intrsions did not depend on the 


presence of, considerable preceding 
drift, ie, df ft amplitudes comparable 
in magnitüde to saccadic amplitudes. 


4 


Fig 1.—Eye position as function of time fer 
subject 9, who had intermittent strabismus 
and equal vision (20/20) in each eye. From 
top to bottom, tracings are dominant left 
eye during binocular fixation (slow chart 
speed), dominant left eye during binocular 
fixation (fast chart speed), dominant left 
eye during monocular fixation, and noa- 
dominant right eye during monocular fixa- 
tion. Saccadic intrusions are present 
under all viewing conditions and occur n 
the absence of marked preceding drift of 
eye. Symbols for this and subsequent 
figures are T, templeward movement; N, 
nasalward movement; ©, eye position. 
Subscripts are o, fellow eye occluded; D, 
fellow eye patched; T, target; B, binocular 
fixation; N, monocular fixation with normal 
(dominant) eye; A, monocular fixation with 
amblyopic eye; ND, monocular fixation 
with nondominant (20/20) eye; OD, rignt 
eye; and OS, left eye. 


In the vast majority of cases, the sions under all test conditions. For 


initial saccade of the intrusion was not example, subject 9, who had 20/20 
corrective in nature: visual acuity in each eye, exhibited 


saccadic intrusions during monocular 


Intermittent Strabismus fixation with either eye as wel as 


Three subjects with intermittent during binocular fixatign. This is 
strabismus exhibited saccadic intru- clearly shown in Fig 1. In most 
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Fig 3.—Eye position as function of time for 
subject 4, who ^ad constant strabismus 
amblyopia (20/277). From top to bottom, 
tracings are teft and right eye during bin- 
ocular fixation, monocular fixation normal 
eye, and menoeular fixation amblyopic 
eye. Note presence of saccadic intrusions 
only during monocular fixation with am- 


E blyopic eye. 


instances, the intrusions occurred 
without the  »resence of marked 
preceding drift. Although mean intru- 
sion amplitude was greatest under 
binocular fixation conditions, intru- 
sion frequencies were similar (about 
one per second) for all test conditions. 
The fourth subject (No. 11), with mild 
amblyopia (20/32), had normal fixa- 
tion under all test conditions. 


Amblyopia Without Strabismus 


Y Saecadie intrusions were rarely 

found in subjeets having amblyopia 
* e without strabismus, probably in no 
greater incigenee than they might be 
feund in norma subjects. A represen- 
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Fig 2.—Monocular fixation amblyopic eye in subject 8, who had amblyopia without strabismus (20/110). Contrary to subjects 
with strabismus, few saccadic intrusions are evident in subjects with amblyopia only, probably in no greater incidence than 
found in some normal subjects. Prominent features of record are increased drift amplitudes and velocities. 
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Fig 4.—Monocular fixation amblyopic eye in subject 3, who had constant strabismus E 


amblyopia (20/122). Trajectories and baselines of saccadic intrusions are clearly seen 


here with faster chart speed. 


tative record is shown in Fig 2 for 
subject 8. The prominent feature of 
the record is increased drift, with a 
paucity of large fixational saccades 
present. 


Constant Strabismus Amblyopia 


Saccadic intrusions were found dur- 
ing monocular fixation with the 
amblyopic eye in four of five subjects 
(No. 2 through No. 5) with constant 
strabismus amblyopia. Only in subject 
2 were intrusions present during bin- 
ocular fixation as well as during 
monocular fixation with the normal 
(dominant) eye. Eye movement rec- 
ords for subject 4 (20/277) are 
presented in Fig 3. The similarity of 
the left and right eye traces during 
binocular fixation to the trace for 
monocular fixation with the normal 
eye is evident. These three traces are 
in marked contrast to the fixation 
record for the amblyopic eye, where 
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templeward-initiated saccadic intru- 
sions with amplitudes of 1° to 2° are . 
present. Figure 4 shows the fixation 
record for subject 3 (20/122); more 3 
typical nasalward-initiated saccadic 
intrusions with amplitudes of up to 4° 
oecur at a rate of approximately one 
per second. The 1° templeward shift 
in baseline position that occurs mid- 
way in the top trace suggests a small 
change in mean eccentric fixation ; 
locus. A similar templeward fixation 
shift is also present in the lower trace . 
(during seconds 2 and 3). There gener- 
ally were steady intervals as long as 1 ; 
s in duration between saccadic intru- E 
sions. Fixation was within normal P 
limits under all test conditions in S 
subject 1. E 

E 


Group Data F 


The group data are pregeħted in Fig 2 
5 and Table 2. In Fig WV, saccadic | 
amplitude during fixation is plotted 
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Fig 5.—Saccadic amplitude during fixatiome 
as function of visual resolution. Data age 
from Table 2. Open squares represent 
mean saccadic amplitudes; filled squares 
represent median saccadic amplitudes in 
amblyopic eyes for our subjects wit) 
constant strabismus amblyopia. Triangles 
represent mean amplitudes for temple- 
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*A indicates amblyopic eye; N, normal or dominant eye; B, binocular viewing; WNL, within normal 


limits; "A," 
saccades directed to the left. 


as a function of visual resolution. For 
subjeets with both intermittent and 


,cemwtant strabismus, the central ten- 


dencies werg typically 1? or less in 


amplitudegfThus, there was no direct 
relationship between saccadic ampli- 
rd 
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nondominant eye of intermittent strabismic; R, saccades directed to the right; and L, 


tude during fixation and visual resolu- 
tion. Subjects having amblyopia with- 
out strabismus exhibited fixational 
saccades that were within normal 
amplitude limits (generally less than 
20 minutes). 


à D ward-directed saccades, and open circles 
= Db represent mean amplitudes for nasalwarc- 

. = a directed saccades of Schor's? subjects 
ec with constant strabismus amblyopia. 
= Range of mean and median saccadic 
oO 8 4 ý r " n 
5.x amplitudes for our intermittent strabismic 
P ien subjects for all test conditions is repre- 
S t£ sented by vertical rectangle (in lower left 

a corner) Saccadic amplitudes for our 
subjects having amblyopia without strabis- 
mus are represented by horizontal line 
(lower left corner); these are within normal 
limits. Note lack of direct relationship 
between mean or median saccadic ampii- 
tude and visual resolution in amblyopic (or 
nondominant) eye for our subjects. Cen- 

0 5 10 15 20 25 30 35 40 tral tendencies are generally less then 
Visual Resolution, Minutes of Arc 1°. 
Extensive Observations of 
Sample Fixational eye movements in sub- 
Subject Mean + 1 SD,° Median,° Size Fixation ject 5, who had constant strabismus 
Constant Strabismus Amblyopia E amblyopia (20/630), were studied un- 
h ! fU MCA ixi : on der a variety of test conditions. 
3 do toS a EOS = Mida Figure 6 (upper trace) shows monacu- 
DE dL, = 79 Miches lar fixation with the amblyopic eye in 
TEASA oa “2 o which saccadic intrusions, single sac- 
A RREA ds 20 Š A cades, and drifts are present. Portions 
vasta d. oy = 2 CON of this trace provide a good example 
er OU € uk MIR of the steady fixation that was at 
D Be Le " ee times found in this high amblyope. At 
iain 


other times, saccadic intrusions were 
frequently observed. Saccadic intru- 
sions could be elicited by redirecting 
the subject’s attention to the fixation 
task, as shown in Fig 6 (lower trace). 
At the arrow, the experimenter ver- 
bally reminded the subject to continue 
looking closely at the target; a brief 
period of intrusions ensued. Interest- 
ingly, changes in instruction to stra- 
bismic or amblyopie subjects from 
“fixate carefully on the target’ to 
“hold the eye steady” (in the presence 
of the target) could decrease fixa-ion- 
al saccadic frequency by 50% to 90%, 
similar to that found for normal 
persons"; this has been reported else- 
where.''* Large refixation saccades 
were also present following step 
changes in target position (Fig 7). 
After steady fixation for several 
seconds, a 5° step change in terget 
position was introduced. This resulted 
in a series of saccades rather than a 
single saccade to refixate the target. 
Fixation ability was tested in still 
another way. The display screen and 
surrounding laboratory, equipment 
could be seen by the subject ir the 
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Fig 6.—Monocular fixation amblyopic eye 
in subject 5, with constant strabismus 
ambiyopia (20/630). Upper trace shows 
remarkable steadiness (seen at times) of 
eye considering visual acuity is so low. In 
lower trace (at arrow), steadiness of fixa- 
tion was disrupted when experimenter 
spoke to subject and redirected subject's 
attention to task. Beseline fixation area 
following these intrusions was approxi- 
mately 1.5? more nasal. 
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Fig 7.—Monocular fixation amblyopic eye 
in subject 5, with constant strabismus 
amblyopia (20/630). Note relative steadi- 
ness of eye before and shortly after 5? 
change in stimulus position was intro- 
duced in contrast, several refixation 
saccades occurred tor a few seconds after 





4 target ump. Large deflections that moved 


pen off chart were due to blinks. L, left. 


darkened room. The subject was asked 
to fixate the midline target. After 
several seconds the target was extin- 
guished. and the subject was in- 
structed to fixate where the target 
has previously appeared. The result- 
ing amblyopic eye fixation pattern is 
shown im Fig 8. It is clear that the 
subject could not in this situation 
maintain as stable an eye position as 
when the fixation target was present; 
the presence of a target (visual feed- 
back) appeared to aid in maintenance 
of steady fixation. Finally, the subject 
sometimes noted that the target 
appeared to “fade out” and disappear 
for shert periods. To determine 
whether eye movements were related 
to target disappearance, we in- 
structec the subject to look intently at 
the target and depress a switch held in 
the right hand whenever the target 
was no longer visible (the "Lawwill 
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experiment”). The results are pre- 
sented in Fig 9. We initiated measure- 
ment by allowing for an assumed eye- 
hand two-choice reaction time of 350 
ms.'* On the average, approximately 
100 ms following target disappearance 
the amblyopic eye began to drift 
nasaly with an average velocity of 
1.0? per second; it continued to do so 
with an average amplitude of 2.5? 
until the target was once again visi- 
ble. The accumulated eye position 
error was corrected by either & single 
large saccade or, more typically, by 
multiple refixation saccades similar to 
those seen in Fig 6 and 7 where the 
subject’s attention was redirected. 


COMMENT 


The preceding data illustrate rather 
clearly that the presence of saccadic 
intrusions was related to strabismus 
and not amblyopia. These findings 


confirm those of ethers regarding the 
presence of saccadic intrusions in 
constant strabismic amblyopia; but 
more importantly, they extend it to 
include subjects with intermittent 
strabismus and exclude those with 
amblyopia alene. Thus, for presum- 
ably the first time, a relationship 
between saccadic intrusions and stra- 
bismus is clearly demonstrated. . 


Visual Acuity Unaffected by - 
Saccadic Intrusions 


That intrusions de not adversely 
affect visual acuity was supported by 
the finding that they occurred in 
subjects with intermittent strabismus 
having normal visual acuity in each 
eye (20/20). Furthermore, we have 


recorded saccadic intrusions during. , 


fixation in subjects with normal visuals 


s, amblyo- 
published 


acuity free from strabis 
pia, or neurologic disease ( 
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Fig 8.—Monocular fixation amblyopic eye in subject 5, with constant strabismus amblyopia (20/630). 
Subject was instructed to fixate where small target appeared before it was extinguished. Large 
saccadic intrusions, drift, and baseline changes indicate subject could not perform task well. 
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e. Fig 9.—Monocular fixation amblyopic eye in subject 5, with constant strabismus amblyopia (20/630) 
during objective demonstration of the Lawwill experiment. Lower trace is eye position, and upper trace is 


- data) This lack of interference by 


saccadic intrusions on visual acuity 
appears reasonable, since the intersac- 
cadic interval for an intrusion was 
rarely shorter than 100 ms or longer 
than 400 ms, thereby allowing ade- 
quate visual processing time during 
these periods. Furthermore, since in- 
trusions generally averaged less than 
1° in amplitude, the change in visual 
resolution for those retinal areas used 
during the intrusion relative to the 
preferred fixation locus would not 
seriously impair resolving ability. In 
fact, it appeared to go unnoticed in 
our strabismie subjects during. ev- 
eryday binocular viewing conditions. 
Moreover, since saccadic intrusion 
frequency ranged from 0.3 to 2.0 per 
second, the interval during which a 
target and preferred fixation locus 
would be coincident also provided an 
adequate processing period. This lack 
of affect of saccadic intrusions on 
visual acuity in strabismics agrees 
with recent findings by Hess,'? who, in 
a tangentially related study, found 
similar contrast thresholds in am- 
blyopie eyes during both stabilized 
and normal viewing conditions. The 
fact that intrusion direction in the 
amblyopic eye frequently (more than 
70% of the time) occurred in the same 


e . direction as the squint suggests a 


xation bias induced by the strabis- 
mus. Subj with constant exotropia 
must be c4refully studied and consist- 
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ent results obtained before this hy- 
pothesis can gain support. 


No Relationship Between Saccadic 
Intrusion Amplitude and Visual 
Acuity and No Support for the 

Asymmetric ‘Dead Zone’ Theory 


Can the amplitude of saccadic 
movements during fixation in an 
amblyopic eye be predicted based only 
on its visual resolution? We found no 
relationship between mean or median 
saccadic amplitude and visual resolu- 
tion in the amblyopic eye for either 
group of subjects with strabismus 
(Fig 5). This result is in striking 
contrast to the findings of Schor and 
Flom,'* who found a high correlation 
between these two variables in five 
constant strabismic amblyopes in 
whom median saccadic amplitude in- 
creased as visual acuity in the 
amblyopie eye decreased. They also 
developed a mathematic expression to 
predict median saccadic amplitude 
during fixation in the amblyopic eye 
based simply on visual resolution. The 
lack of agreement between the data of 
our subjects with constant strabismus 
and high amblyopia and theirs demon- 
strates the necessity of testing a large 
group of subjects before attempting 
to develop a general mathematic 
expression with high predictive power 
to relate eye movements to visual 
acuity in amblyopes. 

Saccadic intrusions appear to be 


event marker indicating when target is not visible to subject. Note drift of eye after target disappears and 
saccadic return of eye toward center of screen when target is again visible. 


unrelated to abnormal eye position 
error detection in the amblyopic eye 
resulting from an asymmetric dead 
zone (believed to be due to hemiretinal 
suppression in the deviated eye). * Nor 
does it appear to be related to furction 
to correct for drift-induced position 
errors. This lack of correlatien is 
suggested by several lines of inferma- 
tion: (1) Subjects were able to follow 
random target step displacements to 
the left or right as small as 04° in 
amplitude. (2) In many instances, the 
baseline position before and immedi- 
ately after completion of a saecadic 
intrusion was similar, even though 
saccadic intrusion amplitudes showed 
much variability. (If a true dead zone 
existed, mean intrusion amplitudes 
would exhibit little variability.) (3) In 
many instances, considerable drift did 
not precede initiation of the intrusion. 
(4) When drifts did occur, the accumu- 
lated position error was usually cor- 
rected by a single, large saccade. 
(These could be as small as 5 minutes 
in amplitude, as measured during 
high-gain recordings.) Schor and 
Flom'* hypothesized that error-pro- 
ducing saccades were initiated to 
place the retinal image of the target 
outside this asymmetric dead zone, 
thus allowing the amblyopic eye to 
detect and correct the position error. 
On our reexamination of the origi- 
nal data,'* we detected the presence of 
frequent large saccadic fntrusions „in 
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thę nonamblyopic eye during monocu- 
lar &xa-ion in some of their subjects. 
This does not support the dead zone 
hypothesis for the generation of 
saccadie intrusions, but it agrees with 
our finding of saccadic intrusions 
during monocular and binocular fixa- 
tion in subjects with strabismus, espe- 


‘cially o? the intermittent variety. 


The Lawwill ‘Fading’ Experiment 


Lawwil* made some interesting 
observations on amblyopic subjects 
that may provide a clue regarding a 
possible funetion of saccadic intru- 
sions. While his subjects viewed 
letters on a distance acuity chart 
through a half-silvered mirror with 
the amblyopic eye, he viewed the 
fundus (of the amblyopic eye) with an 
infrared ophthalmoscope. He noted 
periods of steadiness along with inter- 
vals when the eye was estimated to 
have drifted as much as 2° before 
subsequent movements returned the 
eye to the target. At times, the 
subjects reported fading of the target. 
Lawwil noted that the report of 
fading eccurred as ocular drift began. 
The target reappeared at the end of 
the drift. Ee hypothesized that fading 
of the image may be due to an acceler- 
ated regienal visual adaptation in 
amblyopie eyes and conducted other 
experiments that supported this hy- 
pothesis. While performing a similar 
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experiment on one of our subjects, we 
confirmed Lawwill’s experimental eye 
movement observations and, more 
importantly, sueceeded in quantifying 
this phenomenon. Fading of the fixa- 
tion target appears to initiate the 
ocular drift. Reappearance of the 
target, once it extends beyond this 
region of rapid adaptation, initiates 
the saccadic return movements. Thus, 
Lawwill’s hypothesis appears to be the 
most likely explanation fer these 
results. 

How does this information relate to 
generation of saccadic intrusions? One 
function served by fixational eye 
movements in normal persons (usually 
occurring within an area less than 10 
minutes in angular extent") is to 
prevent visual adaptation. Artificial 
retinal image stabilization results in 
rapid disappearance of a target." 
Execution of frequent saccadie intru- 
sions may be one way to prevent 
fading of the retinal image due to 
abnormally rapid visual adaptation 
occurring over small regions of the 
eye. Therefore, as has been suggested 
elsewhere,'* this may be an adaptive 
phenomenon. These local regions 
probably coincide with retinal areas 
that undergo suppression under binoc- 
ular conditions in the deviated eye. 
The occurrence of intrusions in some 
of these subjects during fixation with 
the dominant eye or during binocular 
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viewing, even though infrequent, sug- * 


gests that the presence of strabismus 
may adversely a Tect oculomotor con- 
trol during fixation in each eye, and 
thus may enter as a second factor in 
the generation o? saccadic intrusions. 


Saccadic Intrusions in 
Intermittent Strabismus 


As was hypothesized in constant 
strabismus amblyopia, saccadie intru- 
sions could result from abnormally 
rapid regional visual adaptation. At 
those times when the visual axes are 
divergent, ie, in exotropia, regions of 
the deviating eye typically undergo 
suppression.**** The suppression that 
occurs in these subjects, while produc- 
ing little, if any, amblyopia in either 
eye because 0? the intermittent 
nature of the defect, may still produce 
subtle abnormalities as early as the 
retinal level with a possible conse- 
quence being abnormally rapid re- 
gional visual adaptation. Moving the 
eyes over small angular extents helps 
prevent the image from fading. And, 
as hypothesized for a minority of 
subjects with constant strabismus 
amblyopia, the presence of strabismus 


may simply degrade fixation ability in ,, 


both eyes. 
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Dominant Optic Atrophy 


The Clinical Profile 


Lanning B. Kline, MD, Joel S. Glaser, MD 


e We examined 24 individuals in four 
family pedigrees with dominantly inher- 
ited optic atrophy (DOA); 12 patients met 
the criteria for diagnosis of DOA and two 
were suspect. Our data indicate that (1) 
insidious onset usually occurred in child- 
hood, but subjective visual symptoms 
may evolve in adulthood; (2) visual func- 
tion was minimally (20/25) to moderately 
(20/400) abnormal, could be strikingly 
asymmetric in an individual (eg, 20/30 in 
the right eye and 20/200 in the left eye), 
and showed considerable intrafamilial 
and interfamilial variation; (3) visual field 
defects consisted of central and centroce- 
cal scotomas, but no peripheral isopter 
abnormalities were found; (4) color-vision 
screening with Hardy-Rand-Rittler plates 
only 
Farnsworth-Munsell 100-hue examination 
disclosed the typical tritan defects; (5) 
pattern-reversal visual-evoked responses 
were characterized by diminished ampli- 
tudes and prolonged latencies, consistent 
with neural conduction defects; (6) disc 
pallor was limited to the temporal 
segment in all cases, and 16 of 24 eyes 
showed focal temporal excavation, which 
is probably pathognomonic of DOA. 

(Arch Ophthalmol 97:1680-1686, 1979) 


The heredodegenerative optic atro- 

phies must be considered in pa- 
tients with insidious, bilateral loss of 
central vision. While seemingly a 
simple task to uncover familial inci- 
dence, in many cases such patterns are 
not easily established. The single most 
common optic abiotrophy, dominantly 
inherited optic atrophy (DOA), is also 
the most elusive to diagnose. With 
neither the dramatic “neuritic” onset 
of Leber’s optic neuropathy, nor the 
severe visual impairment imposed in 
early childhood by a recessive optic 
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atrophy, DOA consistently masquer- 
ades as "visual loss of unknown etiolo- 
gy” for which a variety of inappro- 
priate diagnostic techniques may be 
brought to bear. 

To highlight this diagnostic dilem- 
ma and to define further the clinical 
profile of DOA, we undertook this 
study. We here record data accrued 
from examination of four pedigrees 
and review the criteria for diagnosis 
of DOA. 


SUBJECTS AND METHODS 


Cases of hereditary optic atrophy were 
identified from the files of the Bascom 
Palmer Eye Institute. Only those pedigrees 
that involved at least two generations and 
demonstrated an autosomal-dominant pat- 
tern of inheritance were included. Four 
families (24 individuals) were subjects for 
ophthalmologic examination that included 
best corrected visual acuity, slit-lamp 
biomicroscopy, Goldmann visual fields, 
Hardy-Rand-Rittler (HRR) pseudoisochro- 
matic plates, Farnsworth-Munsell (F-M) 
100-hue color vision test, 35-mm fundus 
photographs, and pattern-reversal visual- 
evoked response (VER). The stimulus for 
VER was the reversal of high-contrast 
black-white checkerboard patterns, which 
occupy 23° of central visual field; each 
individual square subtends either 60 min- 
utes or 15 minutes of arc. Average lumi- 
nance at the screen was 270 candelas/sq m. 
Reversal was produced by angular oscilla- 
tion (1.2 Hz) of a mirror. Occipital poten- 
tials were recorded with bipolar disc elec- 
trodes placed in the midline located 1 em 
above the inion and at the vertex; an 
indifferent electrode was attached to the 
right ear. The signal was passed through a 
preamplifier and a differential amplifier. 
Between 128 and 256 responses were usual- 
ly averaged in at least two separate runs 
for each measurement. Amplitude of the 
VER was measured from peak to peak (P. 
to N.) (Fig 1), while the latency was 
measured from the onset of the stimulus to 
the major negative component (N.). Nor- 
mative data in our laboratory have estab- 
lished ranges for amplitude and latency in 
each decade of life. 


RESULTS 
Pedigrees 


Twenty-four individuals were ex- 
amined in four family pedigrees (Fig 


2). A diagnosis of DOA was made in 12 
persons, and two individuals were 
suspect. One suspect (A-II-6) was a 
7-year-old boy with best corrected 
vision of 20/25 each eye. There were 
subtle central scotomas in the visual 
fields and a tritan axis in the F-M 
100-hue test of the right eye; disc 
pallor was not detected. The second 
suspect (C-III-3) was an 8-year-old 
boy with 20/20 vision in each eye and ^ 
normal visual fields and discs. Hcwev- 
er, color vision examination (F-M 100- 
hue test) demonstrated a distinct 
tritan axis in each eye. Table 1 
summarizes the clinical findings of all 
14 individuals. 


Onset of Visual Symptoms 


Nine of 12 patients were aware of 
lowered visual acuity in one or both 
eyes. By history, an estimate was 
made of the onset of reduced vision 
(Fig 3). Five of the nine symptomatic 
patients reported difficulty in school, 
either with routine reading tasks or at 
vision screening examinations. Three 
adult patients sought attention for 
reading glasses. One patient was 
aware of slightly reduced vision that 
was attributed to myopia. Three 
patients were totally unaware of any 
difficulties and were discovered to 
have DOA during examination of 
their family members. 

Our youngest case of DOA was 
examined at 8 years of age (D-IV-4), 
and the oldest was examined at 78 
years (D-I-2). In all affected persons, 
the onset of visual symptoms was 
insidious; in no instance was an acute 
loss of vision reported. 


Visual Acuity 


Corrected acuities ranged from 20/ 
25 to 20/400 (Fig 4); the majority of 
patients had a mild to moderate 
reduction of vision. In six of the 2 
patients, Snellen visual acuity did not 
vary between the two eyes; there was 
a one-line difference in four patients 
and greater than a two-line difference 
in two patients. Particularly instruc- 
tive was one patient (B-II-3) with 
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Fig 1.—Typical transient VER consists of 
three positive (P) and three negative (N) 
deflections. Amplitude is defined as height 
P. to N.. and latency as O to N. time. 
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acuities of 20/30 in the right eye and 
20/200 in the left eye. It was known 
that the patient's father had bilateral 
optie atrophy, but the asymmetry in 
visual acuity was initially believed to 
be incensistent with a diagnosis of 
DOA. 

A wide range of refractive errors 
was noted, including hyperopia, myo- 
pia, and mixed astigmatism; no spe- 
cific error was found to predominate. 


Visual Fields 


All visual field examinations were 
conducted on the Goldmann perime- 
ter. In all cases, peripheral isopters 
(eg, I4e) were normal. However, cen- 
tral field testing detected abnormali- 
ties in all patients with DOA. A 
centroeecal scotoma was found in 12 
eyes, and a central scotoma was docu- 
mented in the other 12 eyes. With 
good acuity (20/30 or better), central 
scotomas were subtle and only de- 
tected by means of static stimulus 
presentation (Fig 5). With reduced 
acuities, central scotomas were denser 
end also more typically centrocecal in 
configuration (Fig 6). Visual field 
testing with colored stimuli was not 
done. 

In one patient (C-II-2) central field 
stimuli (eg I3e and I2e) revealed 
moderate fepression of temporal 
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Fig 2.—Pedigrees of domimant optic atrophy. 


Fig 3.—Historical onset of reduced vision in 12 
patients with DOA. 


isopters (Fig 7), superficially simulat- 
ing a bitemporal hemianopia. 


Color Vision 


Two methods of testing color vision 
were used (Table 1): HRR pseudoiso- 
chromatic plates were used as a bin- 
ocular screening technique, and the 
F-M 100-hue test was performed mon- 
ocularly for each eye in the study with 
the exception of an 8-year-old (D- 
IV-5) who was unable to complete this 
test. 

The HRR plate screening detected 
abnormalities of color vision in all 12 
patients with DOA. Ten individuals 
made errors with color plates testing 
discrimination of both red-green 
(plates 3 through 6 and 7 through 16) 
and blue-vellow (plates 1 and 2 and 17 
through 20). Two patients (D-III-2 
and D-III-3) had difficulty only in 
blue-yellow discrimination. 

The F-M 100-hue test diselosed one 
of two error patterns in affected indi- 
viduals. In 15 of 22 eyes, a tritan error 
axis was identified (Fig 8); in five of 
these a deutan or protan axis was also 
identified. The remaining seven eyes 
showed a generalized dyschromatop- 
sia with no discernible axis (Fig 9). 
There was no correlation between the 
severity of the dyschromatopsia and 
visual acuity. For example, one pa- 
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tient (C-I-2) with vision of 20/30 in 
each eye demonstrated a definite 
tritan axis with the F-M 100-hue test 
while another patient (C-II-2) with a 
comparable leve! of vision was found 
to have a generalized dyschromatop- 
sia in each eye. In addition, one 
patient (B-I1-3) had visual acuity of 
20/30 in the right eye with a general- 
ized dyschromatopsia and 20/200 in 
the left eye with distinctly identifi- 
able tritan and deutan axes. 


Visuai-Evoked Response 


Pattern-reversal VER (Fig 10) was 
recorded in affected individuals and 
dinieall unaffected relatives and 
siblings. No abnormality was detected 
in this latter group (20 eyes), in two 
suspect cases of DOA (four eyes), or in 
our single ¢ase of DOA with vision 
better than 20/30 (two eyes). With 
vision of 20/30 to 20/40 (five eyes), 
latencies to both the 15-minute ‘and 
60-minute checks were prolonged. 
With acuity between 20/50 to 20/200 
(15 eyes) the 60-minute stimulus 
response was identifiable with pro- 
longed latencies; at this level of acui- 
ty, no wave form components could be 
identified for the 15-minute stimulus. 
With reduction of vision to 20/400 
(two eyes) the amplitude af response. 
to the 60-mmute Mu i lost as 
well. 
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Family A 
IIl-1/21/F 20/100,20/80 C,C 
1I-5/12/F 20/80,20/70 C,C 
Il-6*/7/M 20/25,20/25 C,C 






Family B 
I-1/35/M 
Il-3/12/M 
Family C 


20/400,20/400 
20/30,20/200 






1-2/71/F 20/30,20/30 C,C 
Il-2/54/M 20/30,20/40 C,CC 
Ill-3*/8/M 20/20,20/20 N,N 

Family D 

I-2/78/F 20/80,20/60 C,C 
Il-1/58/F 20/200,20/100 CC,CC 
IIl-2/36/F 20/30,20/30 CC,CC 
Ill-3/32/F 20/25,20/25 C,C 
IV-2/15/F 20/80,20/80 CC,CC 


IV-5/8/M 20/100,20/100 CC,C 





*Suspect. 
1C indicates central scotoma; CC, centrocecal scotoma; N, normal. 

MI indicates mild; Md, moderate; St, strong; D, deutan; Pr, protan; T, tritan; N, normal. 
8T indicates tritan; D, deutan; G, generalized dyschromotopsia; Pr, protan. 

||P indicates temporal pallor; E, excavation; N, normal. 


Table 1.—Summary of Clinical Data 


HRR PLATES; 
Visual ———— F-M 100- 
Case/Age, Vision Fields Red- Blue- Hue Axis Optic Discs 
yr/Sex (OD, OS) (OD, OS) Green Yellow (OD, OS)§ (OD; OS)| 
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Fig 4.—Best corrected visual acuity in individual eyes of 12 patients with DOA. 


Fundus Appearance 


Optic atrophy was obsérved in two 
distinct patterns. Segmental pallor of 
the temporal aspect of the disc with 
preservation of the color of the nasal 
aspect was seen in all 24 eyes (Fig 11). 
In a few instances the nerve fiber 
layer of the papillomacular bundle was 
markedly diminished and correlated 
with the area of temporal dise pallor 
(Fig 12). The second pattern was an 
acute loss of substance of the temporal 


e aspect of the disc (Fig 13), found in 16 


‘eyes. This-excavation was saucer-like 


with gradg@l borders, at times of 
sufficient depth to expose the lamina 


1682. 
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eribrosa. Neither pattern of optie 
atrophy correlated well with the 
degree of visual loss, density of visual 
field defects, or the severity of dys- 
chromatopsia. 


Other Considerations 


Pupillary light reflexes were slight- 
ly diminished with reduced levels of 
acuity (worse than 20/100), but no 
unilateral relative afferent pupillary 
defect (Marcus Gunn) was found, 
including one patient (B-II-3) with 
vision of 20/30 in the right eye and 
20/200 in the left eye. No nystagmus 
or other motility disturbances were 


found. Slit-lamp examination of &he 
anterior ocular segment was wnre- 
markable in all individuals. 


COMMENT 


Simple or complicated heredofamil- 
ial optic atrophy occurs with various 
patterns of transmission and graded 
symptomatology, such that a vast and 
heterogeneous literature has accrued. 
Preoccupation with Leber’s optic neu- 
ropathy resulted in much confusion in 
case reports and perhaps retarded 
adequate classification of other forms 
of hereditary optic atrophy. Table 2 is 
an attempt at pragmatic classification 
and by no means should be considered 
complete.’ 

The monograph on dominant optic 
atrophy by Kjer' was an important 
milestone in nosologic analysis of the 
hereditable optic atrophies. Kjer’s 
study defined the clinical features of 
dominant optic atrophy and provided 
further evidence for distinction from 
Leber’s disease with which it had been 
previously confused. Kjer originally 
distinguished two dominant forms, 
separated primarily by the presence 
of nystagmus, but Waardenberg et al: 
took exception, commenting that 
“nystagmus is too unspecific a symp- 
tom to be used as a reliable criterion 
for differential diagnosis." Waarden- 
berg et al mentioned the possibility of 
separate genotypes for a form of 
dominant infantile optic atrophy with 
severe visual loss, as opposed to the 
more benign form with moderate 
visual dysfunction. However, since 
there is considerable intrafamilial and 
interfamilial variability as regards 
vision,* this point remains unsettled. 

It is generally agreed that DOA is 
an abiotrophy with onset in the first 
decade of life’; no congenital case has 
been documented. No individual in our 
series could identify a precise onset of 
reduced acuity, and in fact, three 
patients were entirely unaware of any 
visual disturbance. Kjer’ noted chat 
many of his patients were ignorart of 
the familial nature of their disease 
and that many had noted no symp- 
toms. These phenomena attest to the 
imperceptible onset in childhood and 
mildly progressive course, usual mild 
degree of visual dysfunction, and 
absence of night blindness.“ 

In our affected individuals the best 
corrected visual acuity ranged be- 
tween 20/25 and 20/400. This is th 
keeping with other reports**'" that 
acuity may occasionally be "normal" 
and rarely falls below 20/400. Al- 
though visual loss is bilateral, it is not 
necessarily symmetric. Patient B-II-3 
had acuities of 20/30 and 20/200. 
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Fig 5.—Central scotomas detected only with static stimulus 


presentation. 


Therefore, asymmetry of vision, even 
marked, should aot militate against a 
diagnosis of DCA. Interfamilial and 
intrafamilial variation in acuity has 
been reported,” as found in our study. 
Whereas members of family B had 
markedly reduced vision (down to 20/ 
400), family C was more mildly 
affected (20/30 tə 20/40). In family D, 
vision in affected individuals ranged 
from 20/25 to 20/200. 

With regard to visual fields, there 
appears to be comsensus**'''* that the 
characteristic defect is a centrocecal 
scotoma of variable density; our find- 
ings agree (Table 1). Paracentral 
scotomas'’ and pericecal enlargement: 
have also been mported in DOA, and 
constriction of peripheral isopters has 
rarely been described.’ Depression 
of isopters in the temporal field may 
simulate bitemporal hemianopia,'*^ 
as in patient C-II-2 (Fig 7). 

The peculiar dyschromatopsia of 
DOA has been the subject of extensive 
study," '*'* ehiefiy because DOA does 
not follow “Keellner’s rule" that 
lesions of the receptor and bipolar 
retinal layers eavse loss of blue-yellow 
sensitivity and that lesions of the 
ganglion cells and pregeniculate path- 
ways affect red-green. Tritanopia is 
the characteristic color defect in domi- 
nant optic atroply,'* at times coexist- 
ing with a red-green dyschromatopsia 
of either deutar or protan type.'*'* 
The HRR pseudoisochromatic plates 
detected color vision abnormalities in 
blue-yellow diserzmination in all of our 
patients, and also in red-green dis- 
crimination in most instances. It has 
Been clearly shown that patients with 
DOA have diffieulty with the red- 
green and the blue-yellow HRR 
plates^^" this method of color vision 
assessment is no: sufficient to demon- 
strate the predominant tritan defect, 
hut is nevertheless a useful screening 
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Fig 7.—Pseudobitemporal hemianopia. Note slope of defect across vertical meridian. 


technique. The F-M 100-hue test has 
proved the most effective metnod in 
evaluating acquired dyschrematop- 
sias.'^ In 15 of the 22 eyes with DOA, a 
tritan axis was identified (Table 1); in 
five of these an additional deutan or 
protan axis was present. Difficulty in 
definition of the main confusion axis 
of the F-M 100-hue test occurs in 
acquired dyschromatopsias,;' and a 
major deutan component is indeed 
characteristic of an advanced acquired 
tritanopia." In the remaining seven 
eyes with DOA, a generalized dyschro- 
matopsia was found, as has been 
previously reported.'**: 

From our data, neither the severity 
of the dyschromatopsia nor the confu- 
sion axes appear to bear a direct rela- 
tionship to visual acuity or duration of 
disease. To our knowledge, tritanopia 
has not been documented prior to 
reduction of visual acuity or the 
appearance of optic atrophy in DOA, 
but in our two suspect cases, difficulty 
in blue-yellow discrimination was de- 
tected despite normal acuity in one, 
20/25 acuity in the other, and normal 


optic dises and VER in both. Whether 
typical DOA will evolve in these indi- 
viduals is not known. 

To our knowledge, this series of 
patients with DOA is the first 
subjected to pattern-reversal VER. 
Caldwell et al" performed flash VER 
in six patients with DOA: with vision 
ranging from 20/20 to 10/400, "the 
wave forms differed considerably" 
among the cases, but no other details 
are provided. Francois has recently 
suggested that there may be changes 
in the VER’ in DOA, but he cites no 
references in support." From our 
VER data some eonclusions may be 
drawn. No abnormality in VER ‘was 
detected in clinically normal siblings, 
in the two suspect cases, or in patients 
with typical DOA but with acuity 
better than 20/30. Alterations in VER 
appeared to be directly related to 
diminished visual acuity (Fig 10). 
Latency was prolonged to both 60- 
minute and 15-minute patterns, with 
vision of 20/30 to 20/40. With reduc-* 
tion of acuity to 20/200,"%je response 
to the 15-minute patterg was not 
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discernible, and no meaningful re- 
sponse was ebserved with acuity of 


Visual-Evoked Potential 20/400. Prolonged latency with rela- 

"T | tively good visual function suggests 
60’ Target 15' Target an optic nerve conduction defect.? 

There are conflieting results of 

OS 20/25 other electrodiagnostic tests  con- 


ducted on patients with DOA. Electro- 
retinography has generally been nor- 
mal,*^' but subnormal responses have 
been reported with mild‘ and severe” 
OD 20/40 reduction in acuity. In the majority of 
patients dark adaptation has been 
normal,^ although it too may be 
impaired. 

Optie dise pallor in DOA has been 
described as subtle,* temporal only,” 
or involving the entire disc.** Our 
findings are consistent with the first 
OS 20/400 two observations; we found no discs 
with diffuse pallor. The most charac- 
teristic dise change was a translucent 
pallor with absence of fine superficial 
capillaries of the temporal aspect (Fig 
11). Loss of the papillomacular retinal 


i ÉL nerve fiber layer could often be 
Fig 10.—Representative VERs illustrate prolonged latency and diminished amplitude. discerned (Fig 12). The peculiar trian- 


i i dne 2 
"EE lines are upper limit of latency for age-matched controls.* Note effect of low gular excavation of the tempordl 
| portion of the disc (Fig 13) is probably 


OD 20/80 








Fig 11.—Temporal pallor with loss of fine Fig 12.—Attenuation of papillomacular Fig 13.—Characteristic temporal pallor 


capillary network. nerve fiber layer. and saucer-like excavation of optic disc in 
DOA. 
Table 2.—Classification of Heredofamilial Optic Atrophies 
Visual 
Type Age at Onset Impairment* Nystagmus Optic Disc Color Vision Course 








Dominant 


Juvenile Childhood Mild /moderate Mild temporal pallor; Blue-yellow dys- Variable, slight 
Ginfantile) (4 to 8 yr) (20/40-20/200) + temporal exca- chromatopsia progression 
vation 
Recessive . 
Early infantile Early childhood Severe Marked diffuse pallor Severe dyschroma- Stable 
(congen- (3 to 4 yr)t (20/200-HM) (+ arteriolar at- topsia/achroma- 
ital); simple tenuation)§ topsia 
Behr's type; Childhood Moderate In 5096 Mild temporal pallor Moderate to severe Stable 
complicated (1 to 9 yr) (20/200) dyschromatopsia 
With diabetes Childhood Severe Absent Marked diffuse pallor Severe dyschroma- X Progressive 
mellitus; + (6 to 14 yr) (20/400-FC) topsia 
deafness 
Indeterminate 
Leber's dis- Early adulthood Moderate /severe Absent Moderate diffuse pal- Dense central sco- Acute visual loss, 
ease (16 to 30 yr, up (20/200-FC) lor; disc swelling toma for colors then usually 
to 6th decade) acute phase stable; may im- 
prove /worsen 
*HM indicates hand motions; FC, finger counting. > . 
+Presence of nystagmus with poor vision and earlier onset suggests separate congenital or infantile form. 
{Difficult to assess in infancy, but visual improvement usually manifests by age 4 years. N 


** $Distinguished from tapetoretinal degenerations by normal electroretinogram. 
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pathognomonic of DOA. This finding 
has been mistaken for glaucomatous 
cupping for which patients with DOA 
have been treated. Kjer' also de- 
scribed “yellowish, sickle-shaped chor- 
oidal atrophy” along the temporal disc 
margin; we inconsistently observed 
this change but feel it merely repre- 
sents a nonspecific variation in the 
peripapillary retinal pigment epithe- 
lium. Although there have been 
reports of subtle macular changes, 
including absent foveal reflex and 
mild pigmentary changes,'* we noted 
only attenuation of the nerve fiber 
layer. 

Regarding the natural history of 
DOA, Kjer* was able to obtain follow- 
up of 98 cases, 75 of which were 
observed for at least five years. In 
terms of "reduced vision in the better 
eye," some progression occurred in 
half the patients. Kjer's data revealed 
that no patient younger than 15 years 
of age had vision less than 20/200, 
while t6% of patients 15 to 44 years 
old, and 25% of patients 45 years and 
older had visual function below 20/ 
200. Other reports*^'* with this obser- 
vation, and such progression is almost 
always insidious. Although not well 
documented, Griitzner commented 
that relatively rapid deterioration of 
vision may occur even after years of 
stable visual function." As a rule, 
however, a reasonably good prognosis 
can be given: in the 200 individuals 
examined by Kjer, none had vision 
reduced to hand motion or light 
perception levels.’ 

The differential diagnosis of DOA 
is that of an insidious bilateral central 
scotoma disease, including” nutrition- 
al amblyopia, toxic optic neuropathy, 
demyelinative disease, ocular dysthy- 
roidism, macular dystrophies, rarely 
glaucoma, and other hereditary optic 
atrophies. The importance of meticu- 
lous history-taking and ophthalmo- 
scopic examination cannot be overem- 
phasized. Of major importance in 
separating DOA from other heredi- 
tary optic atrophies are detailed fami- 
ly history, actual examination of fami- 
ly members, the profile of onset of 
visual loss, documentation of clinical 
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course, color-vision testing, and asso- 
ciated neurologic or metabolic dis- 
eases. 

In his admirable review, Damien 
Smith’ listed those criteria for the 
diagnosis of DOA, which we modify 
minimally here. 

1. Autosomal-dominant inheri- 
tance, established where possible by 
actual examination of even asympto- 
matic relatives. 

2. Insidious onset usually before 10 
years of age. 

3. Bilateral, but possibly asymmet- 
ric, acuity loss. 

4. Usually mild, but occasionally 
moderate, reduction in acuity. 

5. Central or centroceeal scotomas, 
usually subtle, with normal peripheral 
isopters. 

6. Tritan dyschromatopsia, al- 
though protan and deutan axes may 
be superimposed, or severe general- 
ized dyschromatopsia regardless of 
acuity level. 

7. Temporal disc pallor, often with 
a triangular area of temporal excava- 
tion. 

Recognition that DOA is the most 
common form of hereditary optic atro- 
phy and application of these criteria 
will enable the clinician to approach 
the diagnosis with greater confidence 
and understanding. 


This investigation was supported in part by a 
fellowship (Dr Kline) from the Medical Research 
Council of Canada. 
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Balloon Cell Melanomas of the Ciliary Body 
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e In spite of the fact that balloon cell 
change has been recognized ophthalmos- 
copically and Fistologically in certain 
posterior choroidal melanomas, the na- 
ture and importance of this observation 
remain controversial. This article pro- 
vides a clinicopathologic correlation in 
two cases of ciliary bedy melanoma with 
aimost total balloon cell transformation. 
On the basis of special stains and elec- 
tron microscopic observations, we have 
concluded that balloon cells in such 
cases represent spincle melanoma cells 
that have undergone extensive cytoplas- 
mic lipid metamorphosis. The possible 
mechanisms for this change are consid- 
ered. Meianomas:containing an abundant 
number of ballcon cells are probably 
comparaiivety dormant and benign tu- 
mors that offer a relatively good progno- 
sis. Although clirical recognition may be 
difficult, the use cf needle biopsy coupled 
with cytclogic diagnosis in selected cili- 
ary body tumors may disclose balloon cell 
change and help to direct therapy. 

(Arch Ophthalmol 97:1687-1692, 1979) 


cattered balloon cells have been 

identified microscopically in two 
different series in 10%' and 14%? of 
choroidal and ciliary body melanomas. 
Even clinically, »alloon cells in a well- 
visualized posterior choroidal melano- 
ma can be suspected from the 
presence of a complete or incomplete 
peripheral rim ef yellowish hypopig- 
 mentatien. Sometimes these yellow- 
ish zones are present in the middle of 
the tumors, and they should then be 
distinguished from the orange pig- 
ment (lipofuscim contained in retinal 
pigment epithelial cells overlying 
some choroidal melanomas.*' We are 
reporting two pigmented ciliary body 
tumors that were almost totally com- 
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posed of balloon cells, a variant of 
intraocular melanoma that has not, to 
our knowledge, been described in 
detail. The chemical nature of the 
cytoplasmic material responsible for 
uveal balloon cell transformation, a 
matter of some controversy,’ and the 
biologic properties of these melano- 
mas will be analyzed. 


REPORT OF CASES 


Case 1.—A 60-year-old woman had had 
no ocular problems except presbyepia until 
September 1975, when she noticed a slowly 
enlarging pigmented lesion of the iris of 
the left eye. She was seen by her local 
ophthalmologist in November 1975 and 
referred immediately to the Oncology 
Unit, Retina Service, of Wills Eye Hospi- 
tal. The medical and ocular histories were 
otherwise noncontributory. Results of ex- 
amination revealed a corrected visual acui- 
ty of 6/9 OD and 6/18 OS. Intraocular 
pressure was 18 mm Hg OU by applanation 
tonometry. The findings for the might eye 
were normal; abnormal findings were 
confined to the left eye. The left pupil was 
2 mm in diameter, but showed a flattened 
rather than a round margin in the inferior 
temporal aspect. There was an oval-shaped, 
pigmented mass measuring about 3 x 2 
mm in the inferior temporal aspeet of the 
anterior chamber angle extending from 
the 3:30- to the 5-o'clock positions and one 
third of the distance from the limbus to the 
pupil (Fig 1, top left and center). Upon 
dilating the pupil, a cortical cataract sector 
was visualized in the quadrant of the mass. 
Gonioscopy revealed that the lesion in- 
volved the trabecular meshwork and 
extended onto the posterior part of the 
cornea, stopping abruptly at Schwalbe’s 
line. A pigmented, oval-shaped mass in 
apposition to the lens equator was observed 
in the ciliary body in the same quadrant. 
The retina was normal except for mild 
pigmentary changes in the fovea compati- 
ble with the patient’s age. A radioactive 
sodium phosphate P32 uptake test, per- 
formed with a solid-state semiconductor 
detector and by the standard noncutting 
technique, revealed the following values: 1 
hour, 18%; 24 hours, 19%; 48 hours, 51%. 
This was considered a borderline positive 
test." After discussions with the patient 
and referring physician, it was elected to 
perform a corneoscleroiridocyelectomy 
(Fig 1, top right). The tumor was removed 
without complication and the patient did 
well postoperatively. Six months later, the 
cataract noted preoperatively had become 


more extensive and a reutine intracapsular 
cataract extraction was performed. Eight- 
een months after the removal of the tumor, 
the patient had a corrected visual acuity of 
6/9 and has had no signs of recurrence. 

Cask 2.—A 40-year-old man noted a shad- 
ow of one week's duration in his right eye. 
He was referred te the Edward S. Hark- 
ness Eye Institute for further evaluation 
of a ciliary body tumor, which was believed 
to be either a melanoma or a dictyoma. 
Corrected vision was 6/6 in each eye. In the 
right eye, dilated episeleral vessels were 
observed nasally. Before pupillary dilation, 
a few iris freckles were also*seen in both 
eyes. The intraocular pressure was 18 mm 
Hg, OU by applanation tonometry. Find- 
ings of fundus examination revealed *a 
globular, pigmented mass involving the 
ciliary body and peripheral part of the 
choroid on the nasal side from the 2-o'clock 
to 6-o’clock positions. The iris and lens. 
were pushed forward in the involved 
sector, but no tumar was seen gonioscopi- 
cally in the chamber angle. An enucleation 
was performed and 11 years later, the 
patient is alive and well. 


PATHOLOGIC FINDINGS 


The enucleated globe contained a highly 
pigmented tumor measuring 9 x 12 x 15 
mm; the iridocyclectomy specimen con- 
tained a mottled pigmented tumor measur- 
ing 5 x 4 x 3 mm (Fig 2). 

Since the microscopic features of the two 
tumors were identical, they will be de- 
scribed together. Each was predominantly 
composed of centrally mononucleate, clear, 
vacuolate cells, often containing a very 
light dispersion of pigment granules (Fig 
1, bottom left, anc 3). Throughout each 
tumor, there was a geometric network of 
capillary channels subdividing the clear 
cells into alveolar units. The reticulin stain 
disclosed that there was a paucity of this 
fiber withir the :umor-cell nests, but 
considerable reticuln was present in the 
fibrovascular. septa. At the base of both 
tumors, there was a small region of nonvac- 
uolate spindle melanoma cells, which had 
some orthochromatie nuclei with occasional 
nucleoli, representing a combination of 
spindle A and spindie B cells (Fig 4, inset). 
These cells were enmeshed in a lush reticu- 
lin feltwork. Melanopkages with heavy 
pigmentation obscuring the nuclei were 
interspersed within the Abrovascular septa 
as well as within the nests of clear cells. No 


mitotic figures were identified. Also pre ° 


ent within the apical region ofthe tumor in 
the enucleated eye was an iS&nd of spindle 
B cells (Fig 4), surrounded o^ all sides by 
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Fig 1.—Top left and center, Frontal and gonioscopic views, respectively, of ciliary body tumor in patient 1. Top right, 
lridocyclectomy specimen displaying darkly pigmented lesion with paler foci. Bottom left, Highly vacuolate clear cells 
“Or balloon cells. Some cells at periphery of lobule display light dusting of pigment. Round cells containing dense 
pigmentation are melanophages. Note presence of spindle tumor cells in fibrovascular septa. Bottom center and right, 
Oil red O stains disclose myriad red-staining lipid globules within cytoplasm of balloon cells (bottom left, 
hematoxylin-eosin, x 320; bottom center and right, oil red O, x 680 and x 820). 


Fig 2.—Pigmented tumors in enucleated 

" globe and iridocyclectomy specimens 
have virtually identical reticulated pat- 
terns. Uncrossed arrows point to residual 
spindle cells at base of tumors that have 
not undergone balloon cell degeneration. 
Crossed arrow in left panel indicates nest 
of nonlipidic spindle cells. Note that lens 
on left is flattened against tumor. CM is 
residual ciliary body smooth muscle (left, 
hematoxylin-eosin, x4; right, hematoxy- 
lin-eosin, x 17). 


xanthoma cells and pigmented melano- 
phages. Occasionally, the fibrovascular sep- 
ta contained lightly pigmented spindle 
melanoma cells that appeared to gradually 
become lipidic by imperceptibly merging 
with the masses of xanthoma cells. Wet 
tissue fixed by a 10% solution of formalde- 
hyde was retrieved from a calotte of the 
enucleated globe; frozen sections were 
prepared and stained with oil red O and 
revealed the presence of myriad sudano- 
philie globules within the cytoplasm of the 
balloon cells (Fig 1, bottom center and 
right), but not within the cytoplasm of the 





membranous material and microfibrils mainly rod-shaped granules with a diame- 


spindle cells. 

Electron microscopy was also performed 
on the wet tissue fixed by a 10% solution of 
formaldehyde from the same calotte. The 
vacuoles in the balloon cells were devoid of 
any content and did not have a limiting 
membrane (Fig 5). Between the vacuoles 
were singly dispersed melanosomes and 
partially melanized premelanosomes. The 
extracellular space was almost obliterated 


"by back-to-back arrangement of the bal- 


loon cells i eir nesting arrangements, 
but in some'areas, segments of basement 
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were found. No lysosomes or phagosomes 
were identified. At the base of the tumor, 
mostly nonlipidic spindle melanoma cells 
and some partially lipidic cells were discov- 
ered (Fig 6). Partially lipidic spindle mela- 
noma cells were also found occasionally in 
the fibrovascular septa. The melanosomes 
in these spindle cells allowed the latter to 
be divided into two types. In one cell type, 
they were round to oval, with sizes ranging 
from 0.3 to 0.4 » in diameter; a few gran- 
ules were rod-shaped, with a size of 0.3 to 
0.5 u. In the second type of cell, there were 


ter of 0.1 u to 0.35 u Premelancsomes, 
however, predominated in both cell types. 
A small number of mitochondria and a few 
cisternae of rough-surfaced endoplasmic 
reticulum were found in the spindle -ells. A 
few melanoma cells displayed basement 
membrane formation, and nucleoli were 
frequently noted in the indented nuclei. 
The intercellular matrix contained thickly 
textured collagen fibrils. Numerous macro- 
phages were characterized by ca»acious 
cytoplasm filled with enormous vacuoles 
containing compound melanósomes " 
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Fig 3.—Left, Alveoli of clear cells are created by interanastomosing capillaries. Right, Reticulin fibers are present only in 





fibrovascular septa, but are absent within cell nests. This silver stain brings out faint cytoplasmic stippling of pigment with 
balloon cells (left, hematoxylin-eosin, x 35; right, Laidlaw's concentrated silver carbonate solution, x 69). 


COMMENT 


* Uveal melanocytic balloon cells are 
a special form of clear cell, which, as a 
general class, can develop from the 
intracytoplasmic accumulation of gly- 
cogen, lipid, protein or glycoprotein, 
and secretory products; or from the 
yacuolar degeneration of cytoplasmic 
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organelles or secretory products. Oil 
red O staining of frozen sections of 
the wet tissue from the enucleated 
globe fixed by a 10% solution of 
formaldehyde confirmed that lipid 
was responsible for causing balloon 
cells in that tumor. Font? has also 
identified cytoplasmic lipid in another 
case of uveal melanoma exhibiting 


Fig 4.—Island of nonlipidic spindle cells in 
enucleated globe, highlighted by crossed 
arrow in Fig 2, is surrounded by densely 
pigmented histiocytes. Inset, Nuclei of 
nonlipidic spindle cells are bland. Arrows 
are interspersed melanophages (hematox- 
ylin-eosin, x 94; inset, hematoxylin-eosin, 
x 325). 


balloon cells. That the balloon cells are 
melanoma cells cannot be doubted on 
the basis of the ultrastructural find- 
ings. In the cytoplasm between the 
lipid vacuoles, there were singly 
dispersed melanosomes and premela- 
nosomes; clumps of melanosomes and 
phagolysosomes were not observed. 
By contrast, the pigment contained 
within the histiocytes was always 
agglomerated into enormous phago- 
somes, between which individual me- 
lanosomes were hardly ever seen. 

In ophthalmic pathology, we also 
encounter instances of cytoplasmic 
ballooning, or swelling, brought about 
by the alternative pathways men- 
tioned above. Intracytoplasmic gly- 
cogen accumulation, creating a clear 
swelling of the iris pigment epithe- 
lium, is seen in diabetes mellitus. The 
swollen keratocytes charatteristic of 
the mucopolysaecharidóWes are the 
result of cytoplasmie v acuoles contain- 
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Fig 5.—Left, Large, contentless vacuoles (LV) honeycomb cytoplasm of balloon cells. Right, Between 
vacuoles are singly dispersed melanosomes and premelanosomes; N is nucleus (left, Xx 5,000; right, 
x 13,200). 


Fig 6.—Left, Spindle cell displaying only partial vacuolization. LV is large, contentless vacuoles; N is nucleus. Right, 
Nonlipidic spindle cell showing numerous cytoplasmic melanosomes and premelanosomes. Nucleus is deeply 
indented. BM is basement membrane material; C is extracellular collagen (left, x 12,200; right, x 13,200). 








Fig 7.—Left, Spacious melanophage contains large packages of compound pigment granules. Right, Cytoplasm between 
melanophagic vacuoles exhibits practically no individual melanin granules. N is nuclei (left, Xx 4,300; right, x 13,200). 


ing fibrillar granular material, repre- 
senting glycosaminoglycan that accu- 
mulates from enzymatic defects. 
Highly vacuolate or swollen cells in 
tumors of the ciliary body epithelium 
are formed by the accumulation of 
mucosubstanees that these cells are 
known to secrete. 

The mechanism of organelle disor- 
ganization is best exemplified by 
eutaneous balloon cell nevi and balloon 
cell melanomas,’ to which lid and 
conjunctival balloon cell melanocytic 
tumors are probably related.** In 
these cutaneous and mucous mem- 
brane lesions, intracytoplasmic fat 
has not been identified, but instead, 
ultrastructural studies have disclosed 
that membranous profiles, probably 
premelanosomes, become greatly dis- 
tended and crowd out the intervening 
cytoplasm.*'* Perhaps the most dra- 
matic example of clear cells caused by 
the mechanism of organelle or secre- 
tory disorganization is provided by 
clear cell hyperplasia (wasserhelle 
cells or water-clear cells) of the para- 
thyroid glands. The normally electron- 
dense granules of parathyroid hor- 
mone are infperfectly packaged in this 
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condition in dilated vacuoles contain- 
ing only a faint content of the secreto- 
ry material, thereby conferring a clear 
vacuolar appearance in light micros- 
copy." 

The lipidic metamorphosis of oph- 
thalmic tumor cells has also been 
shown to occur in hemangioblastoma 
of the retina (von Hippel-Lindau 
disease).'*'^ Astrocytes occupying the 
interstices between the proliferating 
capillaries become progressively lip- 
idic, converting into vacuolate “stro- 
mal cells" owing to the imbibition of 
plasmatie material that leaks out of 
the fenestrated tumor capillaries. In 
orbital neurilemomas, xanthoma cells 
are frequently interspersed through- 
out the tumor and have been thought 
in the past to be lipidic histiocytes. 
Results of ultrastructural examina- 
tion of these balloon cells, however, 
have proved that they are lipidic 
Schwann cells because they lack lyso- 
somes in the cytoplasm and are 
surrounded by basement mem- 
branes.'* With respect to melanocytes, 
non-neoplastic intraepidermal den- 
dritic melanocytes in a lipid-rich 
ambience overlying dermal xanthoma 


cells have been demonstrated electron 
microscopically to develop large num- 
bers of lipid vacuoles in their cyto- 
plasm." 

An earlier ultrastructural study? 
performed on balloon cells in three 
partially transformed uveal melano- 
mas came to an opposite conclusion 
from our own in this article; their 
conclusion was that the cytoplasmic 
material was not lipid because of the 
inability to demonstrate sudanophilia 
in the cytoplasm. Neutral lipid readily 
disappears from any specimen that is 
processed or placed evanescently in 
alcohol, which immediately dissolves 
this material. Osmiophilic menisci 
were present in some of the vacuoles 
in the published electron micrographs 
in the previously mentioned study. We 
interpret this finding retrospectively 
as evidenee that residual lipid was 
indeed present in some of the balloon 
cell vacuoles because, in our experi- 
ence, osmiophilie rims are highly 
distinctive of vacueles of partially 
dissolved lipid. In fact, early osmicas 
tion in electron microscopic fixatiort 
retards lipid dissolutiorfin the later 
stages of alcohol processing for dehy- 
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üration. Another aid in identifying 
residual lipid in methylene blue- 
stained plastic sections is the presence 
of green rims in some of the vacuoles. 
It is worth mentioning that only 
simple or neutral lipids are so exqui- 
sitely sensitive to alcohol dissolution; 
nonlipid materials (eg, the glycopro- 
teins of the mucopolysaccharidoses 
and epithelial mucins) are compara- 
tively resistant and always leave some 
faint ultrastructural trace (amorphous 
fibrillar granular material) within 
their vacuoles.'* Furthermore, on elec- 
tron microscopy, the synthetic prod- 
ucts within these latter vacuoles are 
always membrane-bound, whereas in 
well-fixed material, the vacuoles har- 
boring simple lipids are not mem- 
brane-bound, although their osmio- 
philie rim may erroneously suggest 
this feature. The complex or conju- 
gated lipids of the sphingolipidoses 
and mucolipidoses, which form zebra 
bodies, myelin figures, and rod-like 
structures, ^? are likewise morpho- 
logically preserved throughout alcohol 
processing. 

The large, epithelioid cell appear- 
ance of balloon cells should not 
suggest that they reflect malignant 
‘tumors. In fact, we propose the 
contrary, that lipidic balloon cells 
constituting the major part of a mela- 
noma are indicative of its benignity. 
In the few islands of nonlipidic spin- 
dle cells that we discovered in both of 
our tumors, the cell type was either 
spindle A or spindle B, and there was 
no mitotic activity. In Riley's series,' 
the posterior choroidal melanoma con- 
taining the greatest concentration of 
balloon cells, in which fewer than 50% 


1. Riley FC: Balloon cell melanoma of the 
choroid. Arch Ophthalmol 92:131-133, 1974. 

2. Rodrigues MM, Shields JA: Malignant mela- 
noma of the choroid with balloon cells: A clinico- 
pathologic study of three cases. Can J Ophthal- 
mol 11:208-216, 1976. 

3. Font RL, Zimmerman LE, Armaly MF: The 
nature of the orange pigment over a choroidal 
melanoma: Histochemical and electron micro- 
scopical observations. Arch Ophthalmol 91:359- 
362, 19™. 

4. Shields JA, Rodrigues MM, Sarin LK, et al: 
Lipofüscin pigment over benign and malignant 
choroidal tumors. Trans Am Acad Ophthalmol 
Otolaryngol 81:871-881, 1976. 

5. Font R: Electron microscopy of tumors of 
the eye and ocular adnexa, in Reese AB (ed): 
Tumors of the Eye. New York, Harper & Row 
Publishers, 1976, pp 351-366. 

6. Shields J, Hagler W, Federman J, et al: The 
significance of the **P uptake test in the diagno- 
sis of posterior uveal melanomas. Trans Am 
Acad Ophthalmol Otolaryngol 79:297-306, 1975. 

e 7. Schrader, W, Helwig E: Balloon cell nevi. 
Cancer 20:1502-1514, 1967. 

8. Pfaffenbach DD, Green WR, Maumenee 

AE: Balloon cell nevus of the conjunctiva. Arch 


1692 * Arch Ophthalmol—Vol 97, Sept 1979 


"uw xw r t Pad T 
* 


of the cells had been transformed, was 
composed of a mixture of spindle A 
and spindle B cells. Scattered balloon 
cells are usually present in spindle cell 
rather than epithelioid cell melano- 
mas; such balloon cell tumors carry the 
prognosis of the most numerous 
constituent cells.'* The size of totally 
ballooned melanomas should not be 
used to predict their risk fer metasta- 
sis, because their true biologic size is 
probably only a third to a half of the 
actual measured size, due to the intu- 
mescence produced by the lipid accu- 
mulation. The fact that balloon cells 
frequently occur at the periphery of 
melanomas also argues for their com- 
parative benignity, since it is well 
known that more benign cell types 
occur at the base or periphery of most 
choroidal melanomas. 

Among the nonlipidic spmdle mela- 
noma cells in the case we studied 
electron microscopically, both base- 
ment membranes and thick, 640-A, 
banded collagen fibers were identi- 
fied, whereas the balloon cell nests 
contained sparse microfibrils and 
short stretches of basement membra- 
nous material. These findings imply 
that the balloon cells had "turned off" 
secretory activity before and/or after 
becoming engorged with lipid. In 
their description of partially lipidic 
tumors, Rodrigues and Shields’ re- 
ported depressed levels of a group of 
enzymes in the balloon cells compared 
to the nonlipidic spindle melanoma 
cells. We suggest, therefore, that 
comparatively dormant tumor mela- 
nocytes are the most likely to accumu- 
late lipid. That our tumors became 
almost totally lipidic may be the 
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combined product of their metabolj 
quiescence and their peculiarly rj 
vascularity, which separated the cells 
into small units and permitted the 
slow insudation of plasmatic material 
that the tumor cells passively im- 
bibed. É 

When balloon cell change occurs in a 
posterior choroidal melanoma, it can 
be recognized ophthalmoscopically by 
the halo or central areas of yellowish 
coloration within the tumor.*^ Bal- 
loon cell change in ciliary body mela- 
nomas, however, may be more diffi- 
cult to recognize. Despite becoming 
highly lipidie, the tumor cells in our 
lesions contained an abundant num- 
ber of dispersed melanosomes and 
premelanosomes, conferring a dark 
brown clinical appearance. If the 
ballooning change could be detected 
preoperatively, perhaps observation 
or an iridocyclectomy (as was done in 
our first case) would be preferable to 
enucleation, in view of the relatively 
benign nature of these tumors. The 
performance of needle biopsies of 
suspicious ciliary body tumors may 
help to establish the presence of 
ballooning change before surgery in 
the future.” 
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Capsular Delamination (True Exfoliation) of the Lens 


Report of a Case 


John D. Brodrick, MD, George W. Tate, Jr, MD 


è This report describes a patient with 
true exfoliation ofthe lens capsule. Recur- 
rent anterior uveitis eventually necessi- 
tated lens extraction from the left eye. 
Scanning and transmission electron mi- 
croscopy demonstrated areas of capsular 


True exfoliation of the lens capsule 

is a rare disorder in which the 
superficial layers of the lens capsule 
split from the deeper layers and float 
in the anterior chamber as a fine, clear 
membrane. It has been reported in 
four conditions: senile exfoliation 
(probably always pseudoexfoliation), 
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Fig 1.—Slit-lamp photograph of lens showing extensive separa- 
tion of anterior lens capsule and fluffing of capsule around pupil 
margin ( x 169. 
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dehiscence and evidence of in vivo cellu- 
lar degeneration. A comparison of true 
and pseudoexfoliation of the lens capsule 
is made and the term “‘capsular delamina- 
tion" is proposed for the case reported. 
(Arch Ophthalmol 97:1693-1698, 1979) 


toxic exfoliation after severe iridocy- 
clitis or in eyes harboring a copper or 
iron foreign body, traumatic condi- 
tions where the eye has suffered ei- 
ther a perforating or a concussion 
injury; or intense heat acting over a 
prolonged period of time. Although 
this anterior lamella frequently 
breaks, only a partial exfoliation 
forming a cyst-like structure may 
occur. Since the 1920s, this condition 
has been separated from pseudoexfo- 
liation by most authors because the 
clinical appearance and course in most 


patients are separate and distinct. 
Recent studies, however, suggest that 
“pseudoexfoliation” may indeed be a 
true exfoliation of the lens capsule 
and of other structures within the eye, 
so the distinction between these two 
entities is perhaps not as clear as it 
once was. " 
We recently had the opportunity to 
study such a patient who does not 
seem to fit any of the previous catego- 
ries in which true exfoliation occurs. 
She had bilateral disease and ulti- 
mately underwent a lens extraction in 
the left eye. This article presents the 
clinical and histological findings. 


REPORT OF A CASE 


The patient, a 49-year-old woman, had 
been followed up since 1974 for thyrotoxi- 
cosis that was treated with propylthioura- 
cil and later with sodium iodide I 131. Since 
then she had become hypothyroid and 





Fig 2.—Scanning electron micrograph of anterior tens surface 
showing rippling and delamination of capsule ( xk). 
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Fig 3.—Scanning electron micrograph of anterior lens periphery Fig 4.—Scanning electron micrograph of defect in anterior lens 
showing rippled appearance in areas of zonular attachments capsule showing underlying epithelial cells (E) and lens fibers (F) 
( X 1,210). ( x 70). 





Fig 5.—Scanning electron micrograph showing lens fibers in base Fig 6.—Scanning electron micrograph of lens capsule showing 
of defect seen in Fig 4 ( x 1,500). flaking of capsule in areas of delamination ( x 275). 


Fig 7.—Scanning electron micrograph of posterior surface of lens showing intact 
capsule and no areas of delamination ( x 14,850). 
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Sa first seen in the eye clinic was receiv- 
ingWhyroid replacement therapy. She also 
had a questionable history of thyroid 
cardiomyopathy and mild hypertension for 
which she was receiving hydrochlorothia- 
zide (Esidrix). In 1972, she had undergone 
total abdominal hysterectomy and drain- 
dge of a pelvic abscess. There was a history 
of renal caleuli. She had ten uneventful 
pregnancies productive of healthy children, 
all living and well. There was no family 
history of important systemic or ocular 
disease. The patient had moderate habits 
and did noi smoke or drink. She was 
employed as a maid, had never had any 
exposure to intense infrared radiation or 
toxic substances, and had no history of 
trauma, uveitis, or other ocular problems. 

On July 2, 1975, the patient reported poor 
vision to herinternist and by May 21, 1976 
her vision had deterierated enough that 
she sought ophthalmic consultation. Vision 
then was 20/25—1 in the right eye and 
20/40, improvable to 20/25 with a pinhole, 
in the left eye. Applanation tensions were 
16 mm Hg bilaterally. She had clear anteri- 
or chamber: and vitreous and normal 
fundi. 

The initia! diagnosis was early anterior 
subcapsular and possibly posterior subcap- 
sular cataraets in both eyes. She was not 
seen again until July 9, 1976, when she 
complained of bilateral photophobia and 
tearing. Her vision remained 20/25 in the 
right eye, but had fallen in the left eye to 
20/60—2. Biomicroscopy showed a minimal 
amount of cell and flare bilaterally, slightly 
worse in the left eye. The mild uveitis was 
thought to be lens induced, although the 
lenses were noted to be clear despite what 
was thought to be a capsular rent. She 
received a topical 1% suspension of predni- 
solone acetate and her symptoms cleared 
promptly. When she was seen on Sept 19, 
1977, the vision in the right eye had deteri- 
orated to 20/30 and in the left eye to 20/70. 
She complained of occasional pains around 
the eye. Applanation tensions were 12 and 
14 mm Hg and the anterior chambers were 
clear. A large amount of apparently 
fluffed-up capsule was seen in the left 
pupil. A lamella seemed to have dehisced 
from the anterior capsule of each lens and 
sloughed into the anterior chamber and a 
second, deeper lamella was starting to 
fragment aud roll forward (Fig 1). On 
gonioscopy, large scrolls could be seen in 
the moderately pigmented angle. A left 
lens extraction was recommended but was 
declined. On Nov 30, 1977, vision was 20/40 
in the-right eye and 20/200 in the left. The 
right anterior chamber was clear, but the 
left showed moderate cells and flare, with 
large keratic precipitates on the endothe- 
lium. The lens appearance was essentially 
unchanged and the anterior vitreous 
seemed uninvolved. The remainder of the 
examination was normal. 

Phacoantigenic uveitis was suspected 
and on this basis topical prednisolone 
acetate therapy followed by a lens extrac- 
tion was again recommended. The patient 
agreed, and on Dec 1, 1977 she underwent a 
left intracapsular lens extraction. Prior to 
opening the anterior chamber, a paracente- 
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Fig 8.—Transmission electron micrograph of lens capsule showing fibrillar densities (f) 
and slight separation (arrows) from underlying epithelial cells (uranyl acetate and lead 


citrate, X 20,000). 


sis productive of 0.25 mL of fluid was 
performed. A smear was made and the 
remainder was frozen for immunological 
studies. A routine limbal section was made, 
a peripheral iridectomy was performed, 
and chymotrypsin was used prior to 
successful intracapsular cryoextraction. 
There was no difficulty during the extrac- 
tion, with very little traction on the 
capsule. After extraction vitreeus was 
seen, a small amount was aspirated and 
frozen for immunological studies. An ante- 
rior vitrectomy was then performed using 
a Douvas rotoextractor, and the cataract 
operation was concluded in routine fashion. 
Her postcperative recovery has been un- 
eventful, with a corrected vision of 20/20 
with a contact lens. 


RESULTS 
Aqueeus and Vitreous 


The aqueows was examined histo- 
logically with Giemsa stain and was 
noted to contain a number of baso- 
philic amorphous flecks. The lens from 
another patient who underwent cata- 
ract extraction was emulsified and a 
protein solution of the emulsified lens 
served as an antigen for Ochterlani 
diffusion studies for antibodies 
against the lens in both the vitreous 
and the aqueous specimen. These’ 
studies failed to show* antibodies 
against the lens in either specimen. 
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Histological Studies of the Lens 


The lens grossly appeared to be 
intact and measured approximately 9 
mm in diameter. It had been placed in 
Karnofsky's half-strength fixative 
immediately after extraction. Since 
only one lens was available and it was 
desired to view it with both transmis- 
sion and scanning electron micros- 
copy, the lens itself was carefully 
sectioned with a razor blade and one 
of the poles was removed. This pole 
was submitted for transmission elec- 
tron microscopy. The anterior and 
posterior halves of the lens were 
embedded so that the edge could also 
be viewed with the scanning micro- 
scope and scanning studies were done 
of both the anterior and posterior 
capsule. 

On low-power scanning view (Fig 
2) the anterior lens capsule had a 
prominent rippled appearance, partic- 
ularly in the center. The peripheral 
ridges were interpreted as areas of 
zonular attachment (Fig 3), but the 
center ridges are certainly consistent 
with the areas of capsular dehiscence 
seen in vivo by biomicroscopy. Large 
defects were seen in the anterior 
several places. There 
seemed to be several layers of capsule 
evident at the edge of the larger 
defects, and then a large bare area 
with fibers present beneath it (Fig 4). 
These fibers are seen in higher magni- 
fication in Fig 5, and seemed to be 
portions of the underlying lens cor- 
tex. 

Although an artifactitious opening 
cannot be definitely ruled out, none 
was noted to have occurred at the time 
of cataract extraction, at gross exami- 
nation of the lens after cataract 
extraction, or during the preparation 
of the tissues for microscopy. Other 
sections (Fig 6) showed large flakes of 
the capsule fluffing forward. Scan- 
ning examination of the back of the 
lens (Fig 7) showed that the lens 
capsule on the posterior surface was 
smooth, although with higher magni- 
fication a mottled granularity was 
noted. The intact posterior capsule 
does, however, suggest that the ante- 
rior breaks were not induced in the 
embedding process. 


Transmission Studies 


Capsule.—The lens capsule (Fig 8) 
seemed normal with fibrillar densities 
due to the characteristic filamentous 
inclusions. Normal intracapsular lu- 
cent spaces were present. In some 
areas, a possibly artifactitious dehis- 
"cence of the capsule from the base of 
the epitheliff cells was noted. 

Epithelium.— The nuclei of the epi- 
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Fig 9.—Transmission electron micrograph of lens epithelium showing clumping of 
chromatin, dilated endoplasmic reticulum (arrows), and free ribosomes (r) (uranyl 


acetate and lead citrate, x 37,500). 


thelial cells (Fig 9) were somewhat 
rounded up and exhibited clumping of 
the nuclear chromatin. The cytoplasm 
showed many lacunae, probably di- 
lated endoplasmic reticulum and an 
accumulation of granular aggregates 
that probably represent free ribo- 
somes. There was no well-defined 
Golgi apparatus and no apparent 
swelling of mitochondria. The inter- 
cellular interdigitations appeared nor- 
mal, apart from a suggestion of an 
increase in the intercellular spaces in 
some areas. The cytoplasm had an 
overall increased electron density. 
Lens Fibers.—The lens fibers (Fig 


10) had an overall normal appearance. 
The numerous clefts present were 
probably artifact. There was a sugges- 
tion of swelling of the endoplasmic 
reticulum and the cytoplasm appeared 
granular with clumping of the ribo- 
somes. 


COMMENT 


Delamination of the anterior lent 
capsule was first described in 1922 by 
Kraupa' and shortly thereafter in 
glass blowers by  Elschnig.; Both 
authors described a polygonal clear 
membrane that fluttered freely im the 
anterior chamber of the éye and that 
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Fig 70.—Transmission electron micrograph of lens fibers showing swelling of erdoplas- 





mic reticulum (ER) and free ribosomes (r) (uranyl acetate and lead citrate, x 22,000). 


was not necessarily associated with 
cataract. Kraupa throught this to be 
on the basis of trauma, but Elschnig 
believed it was due to exposure to the 
intense heat from the glass ovens, a 
view that he and his assistant, 
Kubik, reinforeed in the following 
year.*' 

Simce those early reports, numerous 
articles appeared in the European 
Mterature where the predominant 
opinion wa: that separation of the 
anterior lamella of the lens capsule 
was due to damage from infrared rays 
like the typical hea: cataract, but was 
nevertheless a separate entity that 
may or may not be associated with 
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cataract formation. Good reviews of 
the literature u» to the late 1920s have 
been given by Schnyder’ and EF raupa.* 
Subsequent authors began tc report 
other forms of exfoliation, and in 1925 
Vogt’ describec the entity tha: was to 
become known as pseudoexfeliation. 
At that time, pseudoexfoliation was 
thought by most persons to be a vari- 
ant of capsular delaminatien that 
occurred predominately in the aged 
person. Still other causes of capsular 
delamination were beginning to ap- 
pear in the literature. Elschn g* pub- 
lished a case of delamination due to 
iritis. Butler? noted that trauma, 
inflammation, and radiatiem could 


) .* 


probably cause capsular delamination, . 


whereas “flaky dehiscence” (pseu- 
doexfoliation) was probably a senile 
process. Tooke” noted that in Soem- 
mering’s ring cataracts the remaining 
capsule frequentiy showed areas of 
delamination. Holloway and Cowan," 
in 1931, described several cases of 
capsular exfoliation, some of which 
were clearly pseudeexfoliation and 
others of which were obviously capsu- 
lar delamination. Meanwhile, the 
work of Vogt'^'" was beginning to 
clarify the differences between the 
two entities and Vogt appreciated the 
fact that capsular delamination and 
pseudoexfoliation differed in their 
appearance, the age of the patients, 
and the likelihood that senile exfolia- 
tien could lead to glaucoma in a much 
higher percentage of cases. 

The literature remained somewhat 
confused concerning the two entities 
until 1954, when Theobald" clearly 
separated them and on histological 
grounds, believed that senile exfolia- 
tion was not a true exfoliation of the 
lens capsule. Senile exfoliation was 
renamed pseudoexfoliation, whereas 
capsule delamination was labeled 
“true” exfoliation. Theobald noted 


that both tend to occur with age,.. 


although true exfoliation had an occu- 
pational predilection for glass blowers 
and foundry workers exposed to 
infrared rays, whereas pseudoexfolia- 
tion did not. It was further noted that 
true exfoliation usually eventuated in 
cataract and was enly occasionally 
associated with glaucoma. This view 
of capsular delaminacion or true exfo- 
liation is probably too simple because 
Hagedoorn’? has reported transient 
cysts that form in the anterior capsule 
of the lens, only to close again over a 
period of four years with little visual 
sequelae. Cysts that go on to form 
delaminated sheets had been noted 
previously by other workers. 

Despite these shortcomings, Theo- 
bald’s article serwed for more than two 
decades to simplify the literature by 
the division into pseudoexfoliation 
and true exfoliation. Unfortunately, 
workers on both sides of the Atlantic 
in recent years'*" have confirmed 
that pseudoexfoliatien is not in fact a 
pseudo-exfoliation, but either a true 
exfoliation of the lems capsule as well 
as other structures within the eye or 
material elaborated by the lens epi- 
thelium that then passes through the 
capsule. Sugar et al: have proposed 
the name “the exfoliation syndrome” 
fer what has previously been referred 
te as pseudoexfoliation or senile exfo- 
liation. In view ef this, M is probably 
better to retreat to some of the older 
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terms for true exfoliation and we 
propose the term “capsular delamina- 
tion” be adopted. 

Good histological studies of lenses 
showing capsular delamination are 
indeed hard to find in the literature. 
Among some of the older articles, 
Elschnig,^* Vogt,'*'* and Tooke’ 
have alluded to histological studies 
showing structureless membranes 
that appeared to be a separation of 
the caspule into lamellae. In recent 
times, only one article has come to our 
attention, that by Callahan and 
Klien,'* who had the occasion to study 
the eye of a 72-year-old diabetic man 
thought to have delamination of the 
anterior capsule on the basis of expo- 
sure to heat. 

On sections stained with Mallory's 
triehrome the two-layered capsule 
could be clearly seen with the 
detached anterior layer waving freely 
in the anterior chamber. Surrounding 
the detached lamina, the attached 
portion.could be seen thrown into 
several folds. Scattering of small 
shreds or pieces of degenerating 
capsular substance were not noted 
anywhere within the eye. The two 
layers of the capsule seemed normal 


‘outside of the area of detachment. 


Histochemical studies were sugges- 
tive of degeneration of the fibrillar 
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constituents of the membrane or 
perhaps damage to the interfibrillar 
cement substance. The anterior lamel- 
la remained attached and appeared 
completely normal by histochemical 
studies. The authors also noted that 
the exfoliated portion of the lens 
capsule was thicker than the remain- 
ing capsule beneath it and seemed to 
be thicker than the attached anterior 
lamella of the capsule elsewhere in the 
eye. 

The important ultrastructural 
changes noted in this study include 
dilation and degranulation of the 
endoplasmic reticulum, with the for- 
mation of free ribosomes and clump- 
ing of the nuclear chromatin. These 
changes may well reflect a decrease in 
oxygen tension within the cells and in 
the extracellular fluid, resulting in a 
decrease in mitochondrial phosphoryl- 
ation and cellular adenosine triphos- 
phate. If so, the increased anaerobic 
glycolysis would lead to an accumula- 
tion of lactate and inorganic phos- 
phate and a decrease in pH. The accu- 
mulation of metabolites would then 
lower the extracellular pH and curtail 
the synthesis of nuclear RNA. The 
decrease in ATP levels then alters the 
sodium-potassium pump mechanism, 
leading to dilation of the endoplasmic 


reticulum and disaggregation of free 
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and bound polysomes into free rjbo- 
somes. Thus, all these changes are 
likely indicative of in vivo cellular 
damage. | 

There are a number of important 
differences between the case that we 
have examined and the delaminatien 
syndrome as reported in the litera- 
ture. According to the literature, 
although most of the patients showing 
delamination syndrome are older 
(over 40 years), the process is greatly 
aecelerated by exposure to intense 
heat. Such exposure was not present 
in our case. Of the remaining cases 
that have been reported, there has 
either been a history of severe, long- 
standing uveitis or trauma. Once 
again, this does not seem to be the 
case in our patient. Most authors have 
described delamination of the anterior 
lamella as appearing like a single 
scroll-like sheet of cellophane floating 
in the aqueous, whereas in our case 
the anterior lamella had certainly a 
more shredded appearance at slit- 
lamp examination. This case is cer- 
tainly distinct from pseudoexfoliation 
in that there was an absence of the 
fine white granules of exfoliated 
material on the lens and glaucoma was 
not present. 


Klinik und Histologie der Alters-und Feuerla- 
melle der Linsenvorderkapsel. Klin Monatsbl 
Augenheilkd 89:587-590, 1932. 

14. Theobald GD: Pseudo-exfoliation of the 
lens capsule. Am J Ophthalmol 37:1-12, 1954. 

15. Hagedoorn A: Transient cyst formation in 
the anterior capsule of the lens. Br J Ophthalmol 
41:442-443, 1957. 

16. Sugar HS, Harding C, Barsky D: The exfo- 
liation syndrome. Arch Ophthalmol 8:1165-1181, 
1976. 

17. Dark AJ, Streeten BW, Cornwall CC: Pseu- 
do-exfoliative disease of the lens: A study in 
electron microscopy and histochemistry. Br J 
Ophthalmol 61:462-472, 1977. 

18. Callahan A, Klien BA: Thermal detach- 
ment of the anterior lamella of the anterior lens 
capsule. Arch Ophthalmol 59:73-80, 1958. 
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Topical Antibiotic Therapy of 


Pseudomonas aeruginosa Keratitis 


Allan Kupferman, PhD, Howard M. Leibowitz, MD 


e The in vivo antibacterial effectiveness 
in the rabbit cornea of several commer- 
cially available ophthalmic antibiotic pre- 
parations was determined against a single 
strain of Pseudemonas aeruginosa iso- 
latec from a human corneal ulcer. Each 
antibiotic was instilled topically at hourly 
intervals, and the number of residual 
viable organisms in the cornea subse- 
quently was-ascertained. In vivo measure- 
ments correlated well with in vitro data 
and with generaily held clinical impres- 
sions. Three antibiotics, gentamicin sul- 
fate, polymyxin B sulfate, and colistin 
sulfate, suppressed corneal growth of P 
aeruginosa in commercially available 
concentratiens. Gentamicin was slightly 
more effective than polymyxin B; both 
drugs were substantially more effective 
than colistin. Formulations of gentamicin 
and polymyzin B containing approximate- 
ly four times the quantity of drug found in 
commercia! preparations eliminated this 
P aeruginosa strain from the cornea much 
more rapid*y than did the commercial 
preparations. 

(Arch Opathalmol 97:1699-1702, 1979) 
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Pseudomonas aeruginosa is tae most 

common and the most severe Gram- 
negative corneal pathogen.'* Like 
staphylocccal organisms, this microor- 
ganism has achieved greater patho- 
genic importance during the antibiot- 
ic era. Because of its widespread 
distribution and its resistance to 
many antibioties, it often becomes 
dominant when more susceptible bac- 
teria are suppressed. 

Pseudomonas aeruginosa is noto- 
riously resistant to therapy. A single 
strain of this organism, isolated from 
a human corneal ulcer, was typed and 
characterized in our laboratory, and 
the ability of topically administered 
ophthalmic antibiotic formulations to 
eradicate this organism frem the 
rabbit cornea was studied. We report 
here quantitative data on the number 
of viable bacteria persisting in the 
cornea after topical antibiotie thera- 


py. 
MATERIALS AND METHODS 


The test organism in these studies was a 
strain of P aeruginosa isolated from a 
human corneal ulcer and characterized by 
pyocin testing? as Farmer type 64. pattern 
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641-111. In vitro antibiotic sensitivities 
were performed by agar disc diffusion and 
tube dilution techniques.’ The methodology * 
used for preparation and standardization 
of the organism has been described else- 
where.** Seed cultures of the organism (1.0 
mL) were kept in a liquid nitrogen refrig- jl 
erator at a temperature below —190 °C 

until they were thawed for use. 

With use of a microsyringe and a 29- 4 
gauge needle, 20 pL of a 10° dilution in 1 
normal saline of a 24-hour trypticase soy i 
broth culture, containing 48 +4 : 
(mean + SE) organisms was injected into w 
the central portion of the corneal stroma of 
a New Zealand albino rabbit (1.4 to 1.8 kg) 
anesthetized with intravenously adminis- € 
tered thiamyla! sodium (15 mg/kg). Inter- > 
spersed between corneal inoculaticn of the 3 
animals comprising each experimental 
group, 20 uL of the same culture prepara- : 
tion also was inoeulated with the same 
apparatus onto three Petri dishes contain- 
ing trypticase soy agar. The inocu um was 
dispersed over the agar surface with the 
aid of a bent glass rod and a turn-able. 

The corneal infection was allewed to 
proceed untreated for 24 hours, an interval 
that permitted the organism to complete 
the log phase of growth and to enter a 
steady state phase. Topical antibictic ther- 
apy then was initiated; each drug was 
administered in 100-;L volumes hourly. 
The following commercially available oph- 
thalmic antibiotic preparations were stud- 
ied: (1) 0.12% eolistin sulfate solution; (2) 
0.5% chloramphenicol solution; (3) 0.5% 
erythromycin eintment; (4) 0.3% gentami- 
cin sulfate solutien; (5) 0.5% neomycin , 
sulfate solution; and (60.1276 polymyxin R 
sulfate solution. The therageutic regimen 
consisted of eight or rn, MR topical 
deses. One hour after the last cose had 
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Table 1.—Growth of Pseudomonas 
aeruginosa in Rabbit Cornea 


Time 
After No. of 
Infection, Eyes 
Studied 


Viable 
Organisms* 

150 (+ 48) 
§.8 (+ 3.1) x 
8.9 (+ 6.7) x 
1.9(+ 0.9) x 
8.9 (+ 6.2) x 
12.8 (+ 8.4) x 


“Entries are arithmetic mean (+SE) of data 
derived from duplicate cultures. 


been administered, a 10-mm full-thickness 
corneal specimen was obtained by trephi- 
nation, and the number of viable orga- 
nisms contained therein was determined as 
previously described.** 

In addition, the antibacterial effective- 
ness of concentrated ophthalmic prepara- 
tions of gentamicin and polymyxin B was 
studied. The concentrated gentamicin was 
prepared, as described by Jones,' by adding 
20 mL of the parenteral preparation 
(Garamycin, 40 mg/mL) to 5.0 mL of 
commercially available ophthalmic gen- 

micin sulfate, 3.0 mg/mL, to produce a 
final concentration of 13.6 mg/mL (1.4%). 
Concentrated polymyxin B was prepared 
essentially as described by Wilson.’ Two 


*: vials, each containing 500,000 units of ster- 


ile polymyxin B sulfate powder for paren- 
teral use, were solubilized by adding 5.0 mL 
of physiologic saline to each vial. A total of 
7.5 mL of this solution was added to 7.5 mL 
of 0.5% hydroxypropyl methylcellulose, 
yielding a final concentration of 50,000 
units/mL (0.5%). In the case of the concen- 
trated antibiotic formulations, the thera- 
peutic regimen consisted of four or eight 
hourly topical doses initiated after the 
corneal infeetion was allowed to proceed 
untreated for 24 hours. The remainder of 
the protocol was identical to that described 
above. 

Preliminary experiments demonstrated 
that simultaneous inoculation of both 
corneas had no effect on bacterial replica- 
tion or response to antibiotic therapy in 
comparison to inoculation and treatment of 
one cornea only. Therefore, both eyes of 
each experimental animal were infected 
and studied. The treated animals and 
untreated controls were tested simulta- 
neously, and the results were compared. 
Statistical evaluation of the data was 
performed primarily with analysis of vari- 
ance by means of Scheffé's test." 


RESULTS 


Data on the growth characteristics 
of this strain of P aeruginosa in the 
rabbit cornea are presented in Table 1. 
Eight hours after the introduction of 
the organism into the cornea, its log 
increasing growth phase was in pro- 
gress. The number of viable orga- 


e . . . 
nisms within the cornea reached a 


peak by 16 fours after inoculation and 
remained essentially constant for an 
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Table 2.—Viable Pseudomonas aeruginosa Organisms Remaining in 
Rabbit Cornea After Topical Antibiotic Administration* 


Treatment Period 
—_-_—_~?? ooo alalMlMlMlMaiIIaaaaaaaasasssssiħÃħ 


Antibiotic 


No treatment 12.8(+ 8.4) x 10* [11.9 x 10% 8.9(+ 1.7) x 10’ [8.5 x 107] . 


1, 3.4 1.2.9 

0.5% Chloram- 13.9(+ 5.7) x 10° [13.2 x 10°] 2.4(+ 1.1) x 10° [2.0 x 10% 
phenicol so- 
lution 

0.12% Colistin 
solution 

0.5% Erythro- 
mycin oint- 
ment 

0.3% Gentami- 2.4(+ 0.9) x 10° [2.1 x 10] 
cin solution 1, 2, 6 

0.5% Neomycin 5.2(+ 4.8) x 10* [5.0 x 10°] 
solution 

0.1296 Polymyx- 1.1(« 0.9) x 10* [0.9 x 10*] 
in B solution 2, 3, 5 


1.9(+ 0.9) x 10° [1.7 x 10% 
3,4,5 


3.2(+ 1.7) x 10° [2.9 x 10* 


2.5(+ 1.4) x 10* [2.2 x 10°] 
4, 5.6 


3.9( 1.1) x 10° [2.4 x 10°] 


9.7(+ 5.3) x 10’ [9.3 x 107 





*Corneal epithelium was not intact. Entries are arithmetic mean (+SE) of data derived from study 
of 12 eyes (six animals) with duplicate cultures. Values in brackets are geometric mean. Bacterial 
growth in cornea was allowed to proceed for 24 hours before hourly treatment was started. Within a 
given column, values with same number in italics are significantly different from one another at 
P — .01 level, with the exceptien that comparison 5 in eight-hour treatment column is significantly 
different at P — .05 level. 











Table 3.—Viable Pseudomonas aeruginosa Organisms Remaining in Rabbit 
Cornea After Topical Administration of Concentrated Antibiotic Formulations” 


4 Hourly Doses 8 Hourly Doses 
No treatment 5.9( 3.9) x 10° 11.9(+ 8.4) x 10° 
1.4% Gentamicin solution 12.3(+ 10.3) x 10° 0 


0.5% Polymyxin B solution 84.0(+ 51.0) x 10° 0 






*Entries are arithmetic mean (+SE) of data derived from study of 12 eyes (six animals) with 
duplicate cultures. Twenty-four hours of bacterial growth in cornea was allowed before ant biotic 
therapy was initiated. Within each column all treatment regimens are significantly (P — .01) different 


from untreated controls, but they are not significantly different from each other. 


additional 16 hours, or until 32 hours 
after inoculation, when the experi- 
ment was discontinued. 

By the agar disc diffusion method, 
this strain of P aeruginosa was sensi- 
tive to gentamicin sulfate (10 ug), 
colistin sulfate (10 ug), and polymyxin 
B sulfate (30 ug). It was resistant to 
neomycin sulfate (30 pug), chloram- 
phenicol (30 ug), and erythromycin (15 
ug). The in vitro minimum inhibitory 
concentrations (MICs) of these drugs 
for this particular strain of P aerugi- 
nosa also were over 100 ug/mL for 
both chloramphenicol and erythromy- 
cin; they were 10 ug/mL for gentami- 
cin and polymyxin B and 50 ug/mL for 
neomycin. 

The in vivo antimicrobial effective- 
ness in the cornea of each of the 
antibioties studied is presented in 
Table 2. The values denote the number 
of viable organisms remaining in the 
cornea after hourly application of 100 
uL (two drops) of the drug for either 
eight or 16 doses. The infectious 
process had disrupted the corneal 
epithelium, and an epithelial defect of 
varying size was present in each 


instance at the time drug therapy was 
instituted. 

After eight hourly topical applica- 
tions of the commercially available 
antibioties, few antibacterial effects 
were evident. Nonetheless, several 
statistically significant alterations of 
bacterial growth were measured (Ta- 
ble 2). There were significantly 
(P < .01) fewer viable organisms in 
corneas treated with gentamicin, 
polymyxin B, and colistin then in 
simultaneously studied untreated con- 
trols or in corneas treated with the 
other antibiotic agents. Even at this 
early period, significant differences 
in effectiveness could be detected 
among these three agents. Gentami- 
cin was more effective than polymyx- 
in B (P < .01), which in turn was more 
effective than colistin (P < .05). 
Treatment with neomycin, chloram- 
phenicol, and erythromycin produced 
no measurable bacterial suppression. 

After 16 hourly topical drug apolica- 
tions, the pattern of antibacterial 
effect was essentially the same (Table 
2). Gentamicin and pelymyxin B 
continued to be the most effective 
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organism. While reported values of | were conducting these experiments, ; , 


antibiotics. Both agents eradicated all 
viaNe-organisms from the cornea, and 
we were no longer able to separate 
them in terms of therapeutic effec- 
tiveness. Colistin continued to produce 
a therapeutic effect, but its ability to 
decrease the number of viable orga- 
nisms within the cornea was signifi- 
cantly (P < 01) less than that of ei- 
ther gentamicin or polymyxin B. 
Neomycm, chloramphenicol, and ery- 
thromycm showed no effect at all. 

Increasing the concentration of 
gentamicin and polymyxin B approxi- 
mately fourfeld (in comparison to the 
concentrations available commercial- 
ly) substantially enhanced the anti- 
bacterial effeetiveness of both anti- 
biotics (Table 3). Four hourly topical 
doses produced a significant thera- 
peutic effect, while eight hourly topi- 
cal doses of each drug eradicated the 
organism from the cornea. Simulta- 
neously studied untreated controls 
contained more than 1 million Pseudo- 
monas erganisms. The commercial 
form of these drugs produced only a 
minimal (though statistically signifi- 
cant) reduction m Pseudomonas orga- 
nisms within the cornea after instilla- 
tion of e:gh! hourly doses of gentami- 
cin and polymyxin B (Table 2). 


COMMENT 


All antibieties have a relatively 
specifie speetrum of action; they are 
effective against some organisms and 
are not effective against others. A 
statement of the degree of effective- 
ness of a drug against a particular 
organism is described in terms of the 


' drug's MIC, that is, the quantity of 


drug nevessary to produce a stated 
degree cf inhibition of the organism 
in vitro. While this permits a certain 
degree of objectivity in comparing the 
relative effectiveness of various drugs 
against an organism, it is unfortu- 
nately an im vitro measurement. It 
fails to measure the influence of a 
number of relatively important bio- 
logical factors. |t dees not consider, 
for example, the degree to which the 
drug penetrates into ocular tissues, 
the pH of the infected site, the degree 
of protein binding resulting from the 
presence of cellular debris, the ion 
content of the mfected area, or the 
metabolism of the drug, all of which 
affect the antibacterial properties of 
many amtibictics. 

* Few antibiotics inelude P aerugino- 
sa among their therapeutic spectrum 
of action. Among those antibiotics 
commercially available as topical oph- 
thalmic formulations, only gentami- 
cin, polymyxin B, and colistin are 
considered fo be useful against this 
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their in vitro MICs for P aeruginosa 
are somewhat variable, they generally 
range from 1.0 to 8&0 yug/mL for 
gentamicin and 0.5 to 15.0 ug/mL for 
polymyxin B and colistin (polymyxin 
E).*"'^ Clinically, gentamicin has 
proved to be most effective in the 
treatment of P aeruginosa keratitis 
and is recommended as the drug of 
choice for topical instillation.'* 

The results of our studies with a 
single strain of P aeruginosa correlate 
well both with in vitro data and with 
generally held clinical impressions. 
Topically administered gentamicin, 
polymyxin B, and colistin all were 
effective in suppressing the growth of 
this strain of P aeruginosa in the 
cornea. Gentamicin appeared to be 
slightly more effective than poly- 
myxin B; the commercially available 
concentration of gentamicin reduced 
the bacterial count in the cornea more 
rapidly than did polymyxin B, and 
after eight hourly doses there was a 
statistically significant (P < .01) dif- 
ference between them. However, af- 
ter 16 hours of therapy, the two drugs 
were indistinguishable in therapeutic 
effectiveness. Both gentamicin and 
polymyxin B completely eradicated 
the P aeruginosa organisms from the 
cornea under our experimental condi- 
tions. 

The polymyxins are a group of 
cyclic polypeptide antibiotics pro- 
duced by a spore-forming, aerobic, soil 
bacillus, Bacillus polymyxa. Different 
polymyxins, designated A, B, C, D, 
and E, are obtained from different 
strains of the bacillus. Polymyxin B 
and colistin (polymyxin E) both are 
clinically useful and have similar anti- 
bacterial spectra. Both are available 
for nonophthalmic use either as a 
sulfate or as a methane sulfonate. 
While the methane sulfonate of both 
drugs is less toxie than the comparable 
sulfate, it also has inferior antibacte- 
rial activity. Each sulfate has about 
eight times more activity than the 
methane sulfonate against P aerugi- 
nosa. The activity of these compounds 
against P aeruginosa is directly 
related to their toxicity; an equally 
toxic dose of each achieves about the 
same antibacterial effect. 

For ophthalmic use, polymyxin B 
invariably is supplied as the sulfate. 
In the past colistin has also been avail- 
able as the sulfate for topical ophthal- 
mie instillation. It was not a marketed 
ophthalmic product, but it could be 
obtained directly from the manufac- 
turer when required for treatment of 
a specific case that was unresponsive 
to other antibiotics. At the time we 


limited quantities of this drug were 
available from the manufacturer. We 
were unable te obtain sufficient quan- 
tities to complete our experiments (in 
vitro MICs were not determined), and 
it is not clear that the sulfate form of 
colistin is still available for clinical 
ophthalmic use. 

Although nearly all of the medically 
important Gram-negative bacteria 
are sensitive to neomycin, P aerugino- 
sa is an important exception. Our in 
vivo studies confirm its lack of effec- 
tiveness when administered topically 
in commercially available concentra- 
tions. There was no difference be- 
tween the number of viable organisms 
detected in neomrcin-treated corneas 
and in untreated controls. Chloram- 
phenicol also is effective against a 
number of Gram-negative bacteria, 
but in vitro it is completely ineffective 
against P aeruginosa. Erythromycin 
is largely effective against Gram- 
positive bacteria and similarly demon- 
strates no effect in vitro against P 
aeruginosa. The results of our in vivo, 
studies in the cornea are in complete 
accord with in vitro data; neither chlo- 
ramphenicol nor erythromycin inter- 


fered with the growth of the strain of . 


P aeruginosa stucied. 

The concentration of active ingre- 
dient in most commercially available 
ophthalmic antibiotic preparations is 
based on questionable experimental 
data. Several authorities have stated 
that commercially available prepara- 
tions of ophthalmic antibiotics contain 
an insufficient concentration of drug 
to produce maximal inhibition of 
baeterial growth in the cornea after 
topical administration." They have 
suggested that the ophthalmologist 
formulate higher concentrations of 
these antibiotics using standard pa- 
renteral preparations and commer- 
cially available hydroxypropyl methyl- 
cellulose or a similar tear substitute as 
a vehicle. The present studies support 
these recommendations. Our data 
show that formulations of either 
gentamicin ‘or polymyxin B, contain- 
ing approximately four times the 
quantity of drug found in commercial 
preparations, eliminated this strain of 
P aeruginosa from the cornea much 
more rapidly than did the commercial 
preparations. 

Baum and his co-workers,'! measur- 
ing gentamicin levels in P aeruginosa- 
infected corneas, generally failed to 
shew levels of 1 ug/mL one hour after 
topical instillation of the commercially 
available (0.8%) drug. In contrast, 
subeonjunctival injection of much 
greater quantities of gentamicin (20 
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mg in 0.5 mL) produced considerably 
higher corneal concentrations of the 
drug. These workers therefore ques- 
tioned the efficacy of the topical route 
of antibiotic administration for the 
treatment of bacterial corneal ulcers. 
The present experiments, measuring 
drug efficacy in vivo (ie, the ability of 
the drug to eliminate viable bacteria 
from the cornea), lead us to the oppo- 
site conclusion. The data indicate that 
the topical route of antibiotic adminis- 
tration is highly effective for sup- 
pressing bacterial growth in the 
cornea. 

Evidence has been presented that it 
may not be necessary to maintain 
continuously bactericidal drug levels 
in blood or tissue fluids to effect a 
therapeutic success. Investigation of 
several treatment schedules of penicil- 


. lin G in searlet fever led to the conclu- 


sion that as long as the drug was 
detectable in the blood for six hours 


* 1. Jones DB: Early diagnosis and therapy of 


bacterial corneal ulcers. Int Ophthalmol Clin 
13:1-29, 1973. 

2. Pettit TH: Management of bacterial corneal 
uleers, in Leopold IH, Burns RP (eds) Sympo- 


| sium on Ocular Therapy. New York, John Wiley 


& Sons Inc, 1976, vol 8, pp 57-65. 

3. Jones LF, Zakanyez JP, Thomas ET, et al: 
Pyocin typing of Pseudomonas aeruginosa: A 
simplified method. Appl Microbiol 27:400-406, 
1974. 

4. Bauer JD, Ackerman PG, Gelson T: Clinical 
Laboratory Methods. St Louis, CV Mosby Co, 
1974, pp 658-664. 

5. Kupferman A, Leibowitz HM: Quantitation 
of bacterial infection and antibiotic effect in the 
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per day, clinical as well as bacterio- 
logic cures result.'*'" Numerous clini- 
cal experiences suggest that this is 
undoubtedly true in other types of 
infection, including bacterial kerati- 
tis, and presumably explains the 
seeming conflict between our findings 
and those of Baum and associates. 
Clinieally, it has been suggested 
that if topical therapy is used to treat 
bacterial keratitis, the interval be- 
tween drug applications should not 
exceed 30 minutes.'^ This is supported 
by studies of experimental P aerugi- 
nosa keratitis in the guinea pig." 
Tobramycin sulfate (which currently 
is not commercially available as an 
ophthalmie preparation) administered 
topically every 15 to 30 minutes was 
significantly (P < .005) more effec- 
tive than when administered every 60 
minutes. The present data indicate 
that a satisfactory therapeutic effect 
can be obtained in the face of an 
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hourly interval between drug appléca- 
tions. However, an increase iW the 
concentration of an ophthalmic anti- 
biotic above that commercially avail- 
able results in a substantially more 
effective topical antibacterial agent. 
Therefore, it seems reasonable ,to 
assume that superior results might 
also be achieved by reducing the inter- 
val between drug applications. 
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Intraocular Penetration of Miconazole in Rabbits 


C. Stephen Foster, MD, Mary Stefanyszyn, MD 


® Data from this in vivo albino rabbit 
study suggest that miconazole nitrate may 
penetrate the ocular compartments better 
than either natamycin or amphotericin B 
after intravenous, subconjunctival, or top- 
ica"administration. The concentrations of 


-miconazole in cornea and in aqueous 


humor after either topical or subconjunc- 
tival administration were very high, and a 
further threefold increase in the levels 
was seen if the corneal epithelium had 
been removed prior to drug therapy. 
Miconazole was found in the vitreous in 
some animals after subconjunctival injec- 
tions of the drug. Intravenous administra- 
tion produced high concentrations of 
miconazole in the aqueous humor, which 
rapidly fell over eight hours. No signs of 
toxicity or adverse reactions were found 
in these short-term experiments. Micona- 
zole may be a useful addition in our 
methods of treating keratomycosis and 
oculomycosis. 

(Arch Ophthalmol 97:1703-1706, 1979) 


Fergal ocular infections often fail to 

respond to the antifungal agents 
currently available. Filamentous fun- 
gi may be particularly virulent and 
may invade the deeper cornea rap- 
idly.’ Amphotericin B and natamycin 
are effective antifungal agents for 
superficial keratomycosis. Natamycin 


Accepted for publication Oct 19, 1978. 

From the Department of Cornea Research, Eye 
Research Institute of Retina Foundation, and the 
Department of Ophthalmology, Harvard Medical 
School, Boston. 

Read before the Association for Research in 
Vision and Ophthalmology annual meeting, Sara- 
sota, Fla, May 4, 1978. 

Reprint requests to Department of Cornea 
Research, Eye Research Institute of Retina 
Feundation, 20 Staniford St, Boston, MA 02114 
(Dr Foster). 


Arch Ophthalmol—Vol 97, Sept 1979 


is especially aztractive because of its 
low toxicity and broad antifungal 
spectrum. However, neither drug, via 
any route of administration, pene- 
trates the ocular tissues adequately 
for effective treatment of deep cor- 
neal or intraocular fungal infec- 
tions.'^ 

Miconazole nitrate is an imidazole 
antifungal agent with bread-spec- 
trum antifungal activity and low 
toxicity..° Jones’? has documented 
clinical efficacy of the drug when used 
topically and/or intravenously in pa- 
tients with keratomycosis caused by 
Penicillium, Alternaria, Rhodotorula, 
Fusarium, and Aspergillus orga- 
nisms. Intraocular penetration data, 
however, have not been reported. The 
purpose of this study was to deter- 
mine the levels of miconazole in aque- 
ous humor, cornea, vitreous, and 
serum at various times after intrave- 
nous, subeonjunetival, and tepical ad- 
ministration of the drug to nonin- 
fected New Zealand albino rabbits 
with and without corneal epithelial 
defects. 


MATERIALS AND METHODS 


New Zealand albino male and female 
rabbits were used for each of the studies. 
Miconazole nitrate (10 mg/mL) in polyeth- 
oxylated castor oil (Cremophore) was the 
drug preparation used throughout the 
study for intravenous, subconjunctival, and 
topical administration. 


Intravenous’ Studies 


Eleven rabbits were used for the intrave- 
nous penetraton studies. Miconazole ni- 
trate was administered at a dose of 30 
mg/kg over a two-minute intravenous 
infusion period. Animals were killed by 
intravenous pentobarbital sodium overdose 
at 1, 2, 4, 8, or 24 hours after miconazole 
infusion. Blood was obtained by cardiac 


puncture for determinations of serum 
miconazole levels. Aqueous humor speci- 
mens were obtained by paracentesis of the 
anterior chamber with use of a 30-gauge 
needle on a tubereulin syringe prior to the 
animal's death. The globes were enucleated 
and plunged into liquid nitrogen for 40 s. 
The frozen globe was dissected to obtain 
the cornea and the vitreous body. 


Each cornea vas freeze dried for 12. 


hours. After determination of the dry 
weight, the cornea was fragmented with a 
frozen-tissue pulverizer and stored in 1 
mL of sterile saline for 24 hours at 4 °C. 
After centrifugation at 1,000 g for 15 
minutes, the supernatant was passed 
through a 0.45-p sterile filter (Millipore 
Swinnex-13) and stored at 4 ?C. 

In the same manner, after the wet 
weight and volume of each vitrecus sample 
were determined, the samples were homog- 
enized in a glass tissue homogenizer and 
centrifuged, and -the supernatant was 
filtered. 


Subconjunctival Studies 


Eight rabbits were used for the subcon- 
junctival penetration studies. After intra- 
venous pentobarbital sodium and topical 
proparacaine hycrochloride anesthesia ad- 
ministration, the corneal epithelium was 
removed from the right eye of each rabbit 
with a knife blade (Bard-Parker No. 15) 
immediately,pricr to subconjunctival injec- 
tion. In each ere, 10 mg of miconazole 
nitrate (1 mL of solution) was injected 
subeonjunctivallr. Animals were killed by 
intravenous pentobarbital injection at 1, 2, 
4, 8, or 12 hours later. Serum, aqueous 
humor, cornea, and vitreous samples were 
obtained and processed as described 
above. 


Topical Studies 


Four animals were used for the topical 
penetration stucies. The right eye of each 
rabbit was deepithelialized as deseribed 
above. One drop of 10 mg/mL miconazole 
solution was instilled int® eaeh inferior 
cul-de-sac every 15 minutes a total of eight 
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» times. Fifteen minutes after the last drop 


was administered, the rabbits were killed 
by intravenous pentobarbital infusion. Se- 
rum, aqueous humor, cornea, and vitreous 
samples were obtained and processed as 
described. 

The concentration of miconazole in all 
specimens was determined by the Van 
Landuyt' microbiologic assay as modified 
by Levine et al.* 

Preliminary experiments comparing 
aqueous, vitreous, and corneal tissue 
extracts vs saline as diluents for micona- 
zole standards revealed no detectable 
differences in drug activity measurements; 
therefore, saline was routinely employed as 
the diluent in this study. The sensitivity of 
the assay method consistently was 0.1 ug/ 
mL. The data for aqueous humor and 
vitreous are expressed in units of micro- 
grams per milliliter; those for cornea are 
expressed as micrograms per gram dry 
weight of tissue. 


RESULTS 
Aqueous Humor Concentrations 


Intravenous.—Intravenous infusion 
of miconazóle nitrate (30 mg/kg) over 
a two-minute period resulted in aque- 
ous humor concentrations of the drug 
ranging from 0.42 to 18.81 pg/mL. 
Data for times earlier than one hour 
after infusion were not collected. The 
levels of drug detected in aqueous 
humor after intravenous administra- 
tion were maximal at one hour, falling 
rapidly to undetectable levels eight 
hours after infusion (Fig 1). The aque- 
ous humor concentration of micona- 
zole after intravenous administration 
was 7.82 + 2.43 (mean + SEM) ug/ 
mL at one hour; 2.00 + 0.82 pg/mL at 
two hours; and 1.59 + 0.71 ug/mL at 
four hours. 

Subconjunctival. — Subconjunctival 
administration of the drug (10 mg in 
l-mL volume) also resulted in high 
aqueous humor concentrations, espe- 
cially if the corneal epithelium had 
been removed. When corneal epithe- 
lium was absent, the aqueous humor 
concentration of miconazole after sub- 
conjunctival injection was 1.21 ug/mL 
at one hour (n = 1); 5.42 + 1.50 ug/ 
mL at two hours; 10.22 + 3.80 ug/mL 
at four hours; 3.51 + 1.60 pg/mL at 
eight hours; and 0.67 pg/mL (n = 1) at 
12 hours. With intact epithelium, the 
concentrations at 1, 2, 8, and 12 hours 
were 0.22 (n = 1), 2.65 + 0.95, 4.85 
+ 3.05, and 0.14 (n=1) pg/mL, 
respectively (Fig 1). 

Topical.—Topical administration of 
miconazole (10 mg/mL) produced 
aqueous humor concentrations of the 
drug of 4.61 + 0.35 ug/mL when the 
corneal epithelium was absent and of 

4.56 + 0.19. ug/mL when the epithe- 
lium was intact. These were the levels 
detected 15 minutes after the applica- 
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Fig 1.—Aqueous humor levels of miconazole after intravenous (dotted line) and atter 
subconjunctival administration with epithelium defect (solid line) and with intact 


epithelium (dashed line). 


tion of the last of eight drops admin- 
istered at 15-minute intervals. 


Cornea Concentrations 


Intravenous.— Intravenous adminis- 
tration of miconazole resulted in no 
detectable levels of the drug in the 
cornea. 

Subconjunctival. — Subconjunctivally 
injected miconazole penetrated the 
cornea (Fig 2) Again, as was 
expected, the levels were much 
greater when corneal epithelium was 
absent. The average drug levels at 1, 2, 
4, 8, and 12 hours after subconjuncti- 
val injection of 10 mg of miconazole 
nitrate with a total epithelial defect 


were, respectively, 10.35 (n = 1), 
18.18 + 4.61, 35.86 + 7.28, 14.97 + 
3.80, and 66 (n=1) ug/g dry 
weight. 


If the epithelium was left intact, the 
levels at 1, 2, and 4 hours were 8.8 
(n = 1), 18.44 + 1.87, and 7.7 + 0.92 
ug/g dry weight, respectively. No 
drug was detected at eight and 12 


hours under these conditions. 

Topical.—Topical administration of 
miconazole produced very high drug 
levels in the cornea when an epithe ial 
defect was present; 93.35 + 9.14 ug of 
miconazole per gram dry weight of 
corneal tissue was the mean drug level 
under these conditions. When zhe 
corneal epithelium was intact, howev- 
er, the level achieved was 10 + L40 
ug/g dry weight. 


Vitreous Concentrations 


Intravenous.—Miconazole could not 
be detected in the vitreous body after 
intravenous administration in the 
study. 

Subconjunctival.—Miconazole ^ was 
detected in the vitreous body one and 
two hours after subconjunctival injece 
tion of 10 mg of the drug. One hcur 
after injection, 0.25 yug/mL was 
detected in one eye with an epithelial 
defect and 1.35 + 0.95 ug/mL in two 
eyes with intact epithelium. Two 
hours after injection, nó drug was 
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intact epithelium was 0.50 ug/mL. 

Topical.—Miconazole could not be 
detectec in the vitreous after topical 
admmistration. 


Serum Concentrations 


With intravenous infusion the se- 
rum levels fell rapidly and were 
unmeasurable after eight hours (Fig 
3). Miconazole was found in the serum 
after sc beongunetival injection at one 
and two hours after injection (Fig 3). 

! The serum levels detected after sub- 
r eonjanetival administration of micon- 
azole were far below the serum levels 
measured four hours after intrave- 
nous administration. No drug was 
deteetable in the serum after topical 

* — administration. 

All eres were unremarkable in clin- 
ieal appearance. In eyes that received 
drops and in those that received 
subeon-unctival injections, slit-lamp 
examination showed minimal conjunc- 
tiva! hyperemia and no intraocular 
inflammatory activity. 


| d COMMENT 


A safe, broad-spectrum antifungal 
| agent that has good intraocular pene- 
tration is clearly needed. Since over 
30% of the reported cases of kerato- 
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tant to find agents that are effective 
against these organisms. Miconazole 
is a broad-spectrum antimycotic agent 
with low toxicity," although with 
systemie use, anemia, nausea, fever, 


- and chills have been reported. It is a 


member of the imidazole class of anti- 
fungal drugs, and has been used 
experimentally in Europe and in the 
United States for the treatment of 
eoecidioidomyceosis,^'' candidiasis," 
aspergillosis,^ trichophytosis," and 
epidermophytosis." Jones reported 
the successful treatment of P gougero- 
tii dacryocystitis with tepical and 
intravenous miconazole.' In the same 
article, he also reported the successful 
treatment of Alternaria, Rhodotoru- 
la,and Aspergillus corneal ulcers with 
topical 1% miconazole base in arachis 
oil. 

After keratomycosis is diagnosed, 
three major difficulties confront the 
physician: the limited choice of anti- 
fungal agents available, the poor 
intraocular penetration of many of 
the available agents, and the toxicity 
of these agents. The goal cf our study 
was to document the drug levels of 
miconazole achievable after intrave- 
nous, subconjunctival, and topical ad- 
ministration to noninfected New Zea- 


Miconazole Penetration—Foster & Stefanydzyn ' 1705 | 


A ELT aT Tert Uu TL Sy Sec 








& . 
35 E 
E 
4 
ae ` 
€ 30 1 
EXER. | 
O 
~ 53 
* = 
.o0 m 
p: 1 
E T - 
a E hy 
E E 1 
= 20 - y 1 
2 $ 
e 9 P 
8 Scraped Epithelium ig 
= (ye £ 1 
bo m » 
= 4 A 
T 3 
21 Kl Intact Epithelium 3 
" m x 
9 » 
ER 23 M p 
n i à 
S a 
SS i 
E. | 
v p 
ar “Pe tee ee 50$.) 9 10.11 15 d 
Time, hr Time, hr Wi 
Fig 2.—Cornea levels of miconazole after subconjunctival injec- Fig 3.—Serum levels of miconazole after intravenous (cotted line) j 
tion with epithelial defect (solid line) and with intact epithelium and after subconjunctival (dashed line) administration. 3 
(broken line). UN 
E 
detected in eyes with total epithelial ^ mycosis have been caused by filamen- land albino rabbits. In some eyes the $ 
4 defects; the level in one eye with tous fungi,"" it is especially impor- corneal epithelium was removed to 


simulate the situation that might 
occur in the presence of a cornea] 
uleer. We found -hat if the corneal 
epithelium was intact, very little drug 
penetrated into cornea or aqueous 
humor after topical or subconjunctival 
administration. However, high levels 
of the drug were obtained in the aque- 3 
ous humor for a short time after intra- 3 
venous infusion. In the presence of an 
epithelial defect, comparatively high 
levels of miconazole were found in the 
cornea and in the aqueous humor after 
topical and after subconjunctival ad- 
ministration. Four to five hours after 
subeonjunctival injection, the intra- " 
ocular drug levels peaked, and at 12 
hours they were still measurable. | 
Interpreting drug penetration data à 
from rabbits to make specific recom- 
mendations for treating humans with 
oculomycosis is hazardous. We had the 
opportunity to administer intrave- 
nously 1,200 mg ef miconazole nitrate 
to a 78-year-old man undergoing 
enucleation of his left eye for fungal 
endophthalmitis in July 1976. One 
hour after drug infusion, samples of 
aqueous humor, vitreous humor; and ° | 
cornea were obtained. No*miconazole 
was found in the cornea®The aqueous 
humor level was 9.61 pg/mL; the level 
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in the vitreous was 2.72 ng/mL. This 
vitreous sample was obtained by aspi- 
ration with a 19-gauge needle. The 
vitreous samples from the rabbits in 
this report were obtained in toto, 
after freezing the globe (devoid of 
aqueous humor) in liquid nitrogen. In 
no cireumstance were we able to find 
miconazole in the rabbit vitreous after 
intravenous or topical administration 
of the drug. Rather low levels were 
detected one and two hours after 
subconjunctival administration. It 
must be recognized that drug penetra- 
tion kinetics in the uninflamed albino 
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rabbit eye may differ greatly from 
those in the inflamed eye of a patient 
such as ours. The validity of the 2.7 
ug/mL level detected in our patient's 
vitreous is unknown and must await 
verification in other similar circum- 
stances or after similar experiments 
in nonhuman primates. 


This investigation was supported in part by 
research grant EY-00208, Institutional National 
Research Service award EY-07018, and Biomedi- 
cal Research support grant PHS5S07 RR05527, 
all from the National Eye Institute, National 
Institutes of Health; and in part by the Massa- 
chusetts Lions Eye Research Fund, Inc. 


References 


hibitory Activity of Plasma From Patients 
Treated to Miconazole. Beerse, Belgium, Janssen 
Pharmaceutica, 1974. 

8. Levine HB, Stevens DA, Cobb JM, et al: 
Miconazole in coccidioidomycosis: I. Assays of 
activity in mice and in vitro. J Infect Dis 132:407- 
414, 1975. 

9. Jones BR, Richards AB, Morgan G: Direct 
fungal infection of the eye in Britain. Trans 
Ophthalmol Soc UK 89:727-741, 1969. 

10. Jones DB, Sexton R, Rebell G: Mycotie 
keratitis in South Florida: A review of 39 cases. 
Trans Ophthalmol Soe UK 89:781-797, 1969. 

11. Jones BR, Jones DB, Lim AWM, et al: 
Corneal-intra-ocular infection due to Fusarium 
solani. Trans Ophthalmol Soc UK 89:757-779, 
1969. 

12. Marmion LC, Desser KB, Lilly RB: Revers- 
ible thrombocytosis and anemia due to micona- 
zole therapy. Antimicrob Agen! Chemother 
10:447-449, 1976. 


Dan B. Jones, MD, helped plan these experi- 
ments and reviewed the manuscript. H.B. Lose. 
PhD, and James Cobb, MS, performed the micon- 
azole concentration analyses. Miconazole nitrate 
was supplied by Janssen R & D, Ine, New 
Brunswick, NJ. 


Nonproprietary Names and 
Trademarks of Drugs 


Amphotericin B—F'ungizone. 

Miconazole nitrate—Micatin, Monistat 

Natamycin—Myprozine. 

Proparacaine hydrochloride—Alcaine, Oph- 
thaine, Ophthetic. 


13. Negroni R, Libonotti E, Rubinstein P, et al: 
Estudio prelimina sofre la accion del miconazcl en 
la paracocidiomicosis cabstract, in Proceedings of 
the International Congress on Topical Dermctol- 
ogy, Sao Paulo, Brazil, September 1974. 

14. Stevens DA, Levine HB, Deresinski SC: 
Miconazole in coccidioidomycosis: I. Therapeatic 
and pharmacologic studies in man. Am J Med 
60:191-202, 1976. 

15. Proost JM, Maes-Deckx FM, Nelis MO et 
al: Miconazole in the treatment of mycetic 
vulvovaginitis. Am J Obstet Gynecol 112:688-€92, 
1972. 

16. Holt RJ: Recent developments in antimy- 
cotic chemotherapy. Infection 2:95-107, 1974. 

17. Ramananda R, Sirsi M: Clinical evaluation 
of miconazole, in Human Mycoses: Annual 
Report for 1973-1974 to the Office of Naval 
Research. Washington, DC, 1974, pp 26-46. 


Ophthalmology and Philately: I. Ophthalmologists on Stamps.—Ricardo Vertiz.— 
Ricardo Vertiz was the third director of the oldest eye institute and hospital in 
Latin America. He built a new hespital in 1898 in Mexico, the Hospital Oftalmo- 
logico de Nuestra Sefiora de la Luz. This hospital was the immediate successor of 
the old Institución Valdivielso, which was founded in 1876 by Don Ignacio 
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Valdivielso y Vidal de Lorca, fifth count de San Pedro del Alamo. The count left 
money in his will for the foundation of this institute for the treatment of eye 
patients. 

After Ricardo Vertiz’s death his younger brother, Joaquin Vertiz, became 
director of the hospital. 


FREDERICK C. BLopr, MD 








Experimental Vitreous Fibroplasia Following 


Perforating Ocular Injuries 


A. Raymond Pilkerton, MD; Narsing A. Rao, MD; George E. Marak, MD; Stephen C. Woodward, MD 


e Biochemicai data and histopatholog- 
ic observations were made on an experi- 
mental noce! of vitreous fibroplasia in the 
rabbit eye, with comparisons between the 
change-in vitreous coilagen concentration 
and histologic characteristics 7, 14, and 
30 days after injury. Prior to two weeks 
after injury there is a relatively small 
amount of new vitreous collagen formed, 
associated with an inflammatory and 
vascular reaction. At four weeks there is a 
markec increase in new vitreous collagen 
anc dense fibrous sheets are noted. 
Vitreous hemorrhage accelerates colla- 
gen formation, and methylprednisolone 
sodium  ssecinate does not decrease 
vitreous fibrosis. Our results suggest that 
the optimum time for vitrectomy, under 
the conditions of this experiment, is two 
weeks after primary repair. The efficacy of 
steroids in retarding vitreous fibroplasia 
is not supported. 

(Arce Ophthalmol 97:1707-1709, 1979) 


Byxcssire fibrosis following perfo- 

ra_ing ocular injuries is an impor- 
tant cause of visual loss. The results of 
the fibros:s are factors in the decision 
to enacleate an injured eye. Pars- 
plana vitrectomy is of demonstrated 
value in saving some eyes that would 
have etherwise been lost because of 
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vitreous fibrosis developing from se- 
vere perforating ocular injuries.'? 

Major clinical problems in treating 
this condition involve criteria for 
selecting patients for vitreous sur- 
gery, as well as the optimal timing of 
such surgery following an injury.** To 
resolve these problems it is essential 
to acquire an adequate understanding 
of the pathogenesis of vitreous fibro- 
sis as well as a detailed appreciation of 
the time sequence of critical events in 
the pathogenic process. 

While there have been a number of 
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studies on specific factors influencing 
the development of vitreous mem- 
branes, the time sequence and:charac- 
teristics of the formation of fibrous 
tissue in the vitreous of injured eyes 
have not been emphasized.*'* The 
purpose of this article is to report on 
the rate and character of fibrous 
tissue proliferation within the vitre- ` 
ous by using a model system incorpo- 
rating implanted polyvinyl sponges to 
relate biochemical indices of collagen 
elaboration to histopathologic obser- 
vations. The stimulating effects of 
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Days After Implantation 


Fig 1.—Compar son of hydroxyproline content in controls, eyes pretreated for membrane 4 
formation,“ anc those treated with methylprednisolone sodium succinate, &\mg/kg every 
two days, at 7, 14, and 30 days after surgery. Each bar represents mean of ten eyes; DIS 


indicates dry implanted sponge. 
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vitreous hemorrhage and the suppres- 
sive effect of steroids on vitreous 
fibrosis were also evaluated. 


MATERIALS AND METHODS 


Three groups of male chinchilla rabbits 
(2 to 3 kg) were used for this study. Each 
group consisted of 30 animals. One group 
received perforating wounds and polyvinyl 
alcohol sponge implants without further 
manipulation. A second group with vitre- 
ous implants was treated with methylpred- 
nisolone sodium succinate, 6 mg/kg every 
second day following surgery. In an effort 
to stimulate additional fibroplasia, a third 
group of rabbits received 0.2 mL of autolo- 
gous whole blood injections into the 
vitreous prior to sponge implantation. This 
was done through a 15-gauge thin-wall 
trocar placed in the central vitreous under 
indirect ophthalmoscopic observation. Fol- 
lowing the technique of Freilich et al," 0.5 
mL of vitreous was aspirated and 0.2 mL of 
autologous whole blood was injected into 
the vitreous cavity. 

Ten animals of each group were killed at 
7, 14, and 3Ó days after implant surgery. 
One eye was used for biochemical analysis. 
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The other eye was immediately fixed in 
buffered formaldehyde for histopathologic 
study. Sections prepared from paraffin- 
embedded tissue were stained with hema- 
toxylin-eosin and PAS for microscopic 
study. The polyvinyl alcohol sponge im- 
plants were carefully removed from hemi- 
sected eyes, weighed, and analyzed for 
hydroxyproline content'* as an indicator of 
collagen elaboration, following the proce- 
dures described by Woodward and Herr- 
mann.'*'* 

The implant surgery was performed 
under sterile conditions. Animals were 
anesthetized with intravenously adminis- 
tered pentobarbital sodium (30 mg/kg). An 
incision was made 3.0 mm posterior to the 
limbus within a microscopically preplaced 
7-0 silk suture. The pars plana was pene- 
trated with the tip of a myringotomy knife 
and a 1.5 x 1.5 x 4-mm sterile polyvinyl 
sponge was introduced into the central 
vitreous through a 15-gauge thin-wall 
trocar under indirect ophthalmoscopic ob- 
servation. The sclerotomy incision was 
closed and reinforced with 7-8 silk sutures. 
The eyes were examined by indirect 
ophthalmoscopy every third day and at the 
time of death. Eyes that had evidence of 
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Fig 2.—Eye enucleated on seventh day 
following sclerostomy exhibits extension 
of fibrovascular tissue into vitreous. 


lens injury, retinal tears, infection, "or 
malposition of the sponge, as well as tĦose 
eyes that (not receiving whole blood injec- 
tions into the vitreous) had excessive 
vitreous hemorrhage at the time of 
surgery, are not included in this report. 


RESULTS > 


Hydroxyproline is an amino acid 
that is found almost exclusively in 
collagen. The assay we used measures 
any protein-bound hydroxypro ine. 
The mean hydroxyproline contents of 
the implanted sponges for the 7-, 14-, 
and 30-day specimens are shown in 
Fig 1. Hydroxyproline content ap- 
pears to increase rapidly during the 
second week after injury, increasing 
approximately 100% between the ‘rst 
and second week after injury and 
increasing 400% to 600% by 30 cays 
after injury. Whole blood in the 
vitreous substantially increases the 
total vitreous collagen formation. 
Methylprednisolone had no marked 
effect on vitreous collagen formation 
in either the eyes with clear vitreous 







Inflammatory cells are present in fibrovas- 
cular tissue and adjacent vitreous (hema- 
toxylin-eosin, x 100). 









Fig 4.—Eye enucleated on 30th day, show- 
ing dense fibrous tissue extending into 
vitreous. Arrow indicates site of sclerosto- | 
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as. 


Fig 3.—Left, Suture material (top left 
arrow), as well as fibrovascular tissue (bot- 
tom center arrow), is present in scleral 
wound in eye enucleated on 14th cay. 
Note proliferation of fibrovascular tissue 
(bottom left arrow) into vitreous cavify 
through defect in choroid (top center 
arrow) (hematoxylin-eosin, x 100). Right, 
Higher magnification of fibrovascular tis- 
sue in vitreous cavity. Inflammatory calls 
and vascular components are less promi- 
nent than those in eyes enucleated on 
seventh day (hematoxylin-eosin, x 20C)* 
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OR the eyes with vitreous containing 
blood. 

Microscepic examination demon- 
strates that the vitreous fibrosis origi- 
nates at che site of perforating 
wound. Ewes enucleated at seven days 
"fter surzery (Fig 2) demonstrate 
infiltrates «f polymorphonuclear leu- 
kocytes ard mononuclear cells around 
the suture material in the sclera. 
Newly farmed fibrovascular tissue 
was seen m the episclera. Fibrovascu- 
lar tissue “erming at the inner scleral 
site of the perforating wound ex- 
tended into the vitreous cavity. The 
choroic ane retinal pigment epithe- 
lium near the wound site exhibit focal 
areas of neerosis. There is mild hyper- 
plasia of cdjacent retinal pigment 
epithelium, but this is not incorpo- 
rated int» the fibrovascular tissue. 
The characteristic features of eyes 
removed H days after surgery demon- 
strate a reduction of inflammatory 
cells both in the wound and in the 
newly formed fibrovascular tissue 
(Fig 3. left). Within two weeks of 
injury a cermsiderable reduction in the 
vascular compenent of newly formed 
fibrovascuar tissue was observed (Fig 
3, right). 

By 39 dzys a^ter surgery the involu- 
tion ard consolidation of the vitreous 
fibrosis had advanced considerably 
from that seen in the two-week speci- 
mens. Ther was remarkably dense 
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fibrous tissue extending into the 
vitreous from the scleral wound. The 
dense vitreous scar has no evidence of 
inflammation nor any vaseular chan- 
nels (Fig 4). 


COMMENT 


Excessive vitreous fibrosis follow- 
ing perforating injuries is an impor- 
tant factor in the loss of many injured 
eyes through the development of 
synechiae, cyclitic membranes, trac- 
tion bands, and retinal detachment. 
Stimuli for such fibrotic processes 
include hemorrhage and its siderogen- 
ie effects, lens injury, ciliary body 
injury, and response of the vitreous to 
trauma. The contribution of inflam- 
mation, protein exudation, gliosis, 
metaplastie proliferation of retinal 
pigment epithelium, adventitial cells 
from blood vessels, and choroidal and 
episcleral eonnective tissue cells to the 
formation of vitreous membranes and 
eventual loss of the eye probably 
varies with the clinical situation. 

Under the conditions of the present 
experiment, vitreous fibrosis appears 
to develop from newly formed fibro- 
vascular tissue originating near the 
inner sclera. Episcleral cennective 
tissue and retinal pigment epithelium 
do not play an important role in the 
vitreous fibroplasia observed in this 
study. Vitreous hemorrhage clearly 
accentuates collagen formation. Ste- 
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roids have little effect on vitreous 
fibroplasia. The absence of any sub- 
stantial reduction in collagen forma- 
tion, delay in wound healing, and 
infection-promoting effects of ste- 
roids should be considered before 
using steroids in the postoperative 
management of penetrating ocular 
wounds. 

The polyvinyl sponge techniques 
used in this study offer a number of 
advantages for studying vitreous fi- 
broplasia. The implants provide a rela- 
tively inert, dimensionally defined, 
almost empty, matrix into which 
newly proliferated tissue can grow. 
Contamination from preexisting tis- 
sue elements may be avoided and a 
convenient vehicle for modifications 
by local variables is established. When 
the sponge is properly placed in the 
central vitreous there appears to be no 
histopathologic evidence of additional 
fibroproliferative stimulus beyond the 
wound compared with “those eyes 
without sponge implant. 

On the basis of the biochemical and 
histopathologic data from this experi- 
ment it is suggested that the vascular 
component of the fibrosis is decreas- 
ing at two weeks after surgery, a. 
period prior to the greatest increase in 
the fibrous scar formation. This may 
indicate an optimum time for consid- 
eration of vitrectomy surgery. 
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Vitreous Inhibition of Tumor Neovascularization 


Stephen M. Felton, MD, PhD; Gary C. Brown, MD; Norman T. Felberg, PhD; Jay L. Federman, MD 


e Carthage has been reported to con- 
tain a factor that inhibits tumor neovascu- 
lárization. Rabbit vitreous, another avas- 
cular tissue, has also been shown recent- 
ly to have an inhibitory effect on tumor 
neovascularization. This report describes 


' our results on the effects of bovine and 


human vitreous on tumor neovasculariza- 
tion with use of a rabbit cornea model. 
Inhibition of neovascularization was ob- 
served with both bovine and human 
vitreous in the form of reduced new blood 
vessel growth over and around the 
vitreous pellet and subsequent delayed 
exophytic tumor growth. Stimulation of 
neovascularization by bovine and human 
vitreous was also observed as an early, 
short-lived response. 

(Arch Ophthalmol 97:1710-1713, 1979) 


Tre process of neovascularization in 

various tissues in the eye has long 
been speculated to be a secondary to a 
vasoformative factor.’ Tumors secrete 
such a substance known as tumor 
angiogenesis factor (TAF). The ob- 
servation that cartilage ig an avascu- 
lar tissue that is resistant to tumor 
invasion led to the isolation from 
cartilage of a factor that inhibits 
tumor neovascularization (TAF inhib- 
itor).? 
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With similar reasoning, Brem et al? 
tested rabbit vitreous for its capacity 
to inhibit ttimor-induced corneal neo- 
vascularization in rabbits. They ob- 
served a demonstrable inhibition of 
linear vessel growth rate and hypothe- 
sized that rabbit vitreous contains a 
TAF inhibitor. They further sug- 
gested that neovascular proliferative 
retinopathy in the diabetie patient 
may be related to the lack of such an 
inhibitor in the vitreous. 

The purpose of this study was to 
examine bovine and human vitreous 
for the presence of an inhibitor of 
neovascularization. The reasons for 
doing so were twofold: 

1. Bovine vitreous is readily avail- 
able and may provide the source for 
purification from the vitreous of such 
a factor. 

2. To test the hypothesis that 
diabetic vitreous lacks an inhibitor to 
neovascularization, it is necessary 
first to demonstrate that normal 
human vitreous contains such an in- 
hibitor. 


MATERIALS AND METHODS 
Collection of Bovine Vitreous 


Cow eyes were obtained from a local 
slaughterhouse within an hour after death 
and refrigerated at 4 °C. Within 12 hours, 
the vitreous was removed from each eye by 
means of an open sky approach with lysis 
of vitreoretinal adhesions at the vitreous 


base with scissors. The vitreous was then 


aspirated with a large syringe that yielded 
approximately 20 mL per eye. With use of 
a dissecting microscope, any small pieces of 
retinal or pigment epithelial tissues pres- 
ent were removed. The vitreous was centri- 
fuged at 4,000 g for 15 minutes at 4 °C, and 
then dialyzed against 4 L of water for two 
to three days (changes three times a day) 


in a cellulose tubing with a molecular 
weight cutoff of 12,000 daltons. The result- 
ing clear liquid was lyophilized, leaving a 
white powder that was stored ir vacuo at 
—20 °C. 


Collection of Human Vitreous 


Human vitreous was collected from 14 
fresh autopsy eyes obtained from the Dela- 
ware Valley Eye Bank. None of the donors 
was a known diabetic, and their average 
age at death was 63 years. Examinaticn of 
the retina with the 50x dissecting micro- 
scope after removal of the vitreous shcwed 
no evidence of diabetic retinopathy in any 
of the eyes. Approximately 50 mL of pcoled 
vitreous was processed by a method identi- 
cal to that used with bovine vitreous. 


Vitreous-Polymer Slow-Release Pellets 


An ethylene-vinyl acetate copolymer 
commercially used as a pharmaceutical 
slow-release polymer was washed with 
absolute ethyl alcohol to remove antioxi- 
dant additives. 

Five milligrams of lyophilized bcvine 
vitreous or 1.25 mg of lyophilized human 
vitreous was suspended into 0.1 mL of 10% 
ethylene-vinyl acetate copolymer in meth- 
ylene chloride and 2 mL of methylene 
chloride and then poured into a sterile 
Petri dish. The resulting dried thin film of 
polymer-vitreous was formed into pellets 
of 1 cu mm, which were coated by dipping 
into fresh 10% copolymer solution. Control 
pellets were made in an identical fashion, 
but without vitreous. 

Polymer pellets containing bovine serum 
albumin as well as pellets containing 
Kunitz bovine pancreatic trypsin inhibitor 
were prepared in the same manner as the 
bovine vitreous pellets. 


Preparation and Maintenance of 
V-2 Carcinoma 


The V-2 carcinoma was harvested rom 
tumor maintained in New Zealand albino 
rabbit anterior chambers by serial trans- 
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Fig 1.—imp#entation sites into rabbit cor- 
nea of V-2 carcinoma (V2), vitreous poly- 
mer pellet (Y), and contro! polymer pel- 
let (C). 


plantation. The tumer was prepared by 
mincing solid tumor in Hank's balanced 
salt solution 'HBSS) and injecting 0.1 mL 
of appreximately 10° cells into the anterior 
chamber. Each passage required about two 
weeks of growth. Only fresh, viable, 1- 
cu-mm cortical tumor pieces were selected 
for implantation into the rabbit cornea. 


Vitreous and Tumor Implantation 
Onto the Cornea 


New Zealand white rabbits (2 to 3 kg) 
were anesthetized with pentobarbital sodi- 
um, and cerneal stromal pockets were 
made at the 6- and 12-o'clock positions, 
adjacent to the two large extraocular 
muscles according to the technique of 
Gimbrone et al." The pockets were midstro- 
ma! and were easily formed with an iris 
spatula through a herizontal corneal inci- 
sion. The porkets were extended to within 
0.50 to 0.75 mm from the limbus and were 
15 mm wide. The pellets and/or tumor 
were easily inserted into these pockets. 
Vessel and tumor growth were observed 
with slit-iamp examination and photo- 
graphs every two days. 

Each experimental corneal pocket con- 
tained (1) « control polymer or polymer 
with incorporated vitreous, albumin, or 
pancreatic trypsin inhibitor and (2) V-2 
carcinoma: 

Controls consisted of polymer alone, 
vitreous peliet alone, and tumor alone. All 
procedures were performed under sterile 
conditions, and antibiotic ointment was 
inserted into each eye after surgery. 


Intracorneai Injections of 
Nonpolymer Substrates 


Bovine witreous powders and purified 
bovine vitreous hyaluronic acid and human 
Hyaluronic acid from umbilical cords were 
dissolved im HBSS to a final concentration 
of 20 mg/mL and brought to pH 7.4 by 
adding 7.5% sodium bicarbonate. Twenty- 
to 50-uL aliquots were injected centrally 
into the rabbit corneal stroma with a 
microliter syyinge fitted with a 30-gauge 
needle. Corneal edema, iritis, conjunctival 
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Fig 2.—Left, Broad dense band of limbal vessels growing toward the V-2 tumor and 
interspaced vitreous polymer pellet at 17? weeks. Right, Limbal vessels growing toward 
V-2 tumor and interspaced control polymer pellet at 17? weeks. 


injection, and chemosis were evaluated at 
4, 18, 36, and 48 hours and at day 6. Eyes 
were enucleated at various times and 
examined histologically for cellular infil- 
tration. 


RESULTS 
Implantation of Vitreous 
Pellets and V-2 Carcinoma 


Twenty rabbit eyes were implanted 
with polymer pellets containing bo- 
vine vitreous in two separate experi- 
ments that used two different lots of 
bovine vitreous and two separate 
batches of V-2 tumor. The first exper- 
iment consisted of ten eyes ir which a 
tumor with control polymer and tumor 
with vitreous polymer were implanted 
in each eye (Fig 1). The second experi- 
ment consisted of ten eyes treated in 
exactly the same fashion with a 
different lot of vitreous. One eye was 
not included in the final tabulation 
due to the development of infection. 

Vessel growth from the limbus 
toward the tumor began on the third 
or fourth day after implantation. In 
all experiments with bovine vitreous, 
a denser, broader growth of vessels 
was induced during the first two 
weeks (Fig 2), although the linear 
growth rate was not considerably 
different from the control (Table 1). 
This early neovascular response with 
vitreous was in contrast to bovine 
albumin and pure polymer pellet with 
tumor where much less or no neovas- 
cularization was stimulated. 

In the third and fourth weeks after 
implantation, the control polymer-V-2 
implants exhibited marked exophytic 
growth, whereas the vitreous-V-2 im- 
plants showed regression of the early 
neovascular response and exhibited 
minimal growth of vessels adjacent 
and over the pellet and much less 


Table’ 1.—Early Neovascular 
Response to Vitreous Pellet 
Implants and V-2 Carcinoma* 


Material Linear Growth, 


(Experiments) 


Bovine vitreous (19) 

Human vitreous (9) 

Controls (empty poly- 
mer) (24) 





*Results at day 8. 


exophytie tumor growth (Fig 3). As 
seen in Table 2, in the first experi- 
ment of ten eyes, at day 16, none of 
the tumors with adjacent vitreous 
implants had become exophytic while 
seven of ten of the tumors adjacent to 
the control polymer were exophytic 
Ure DIT. 

The experiments were repeated in 
ten eyes with human vitreous pellets 
of lower concentration. An early 
ingrowth of a broad band of vessels, 
although to a lesser extent than the 
more concentrated bovine vitreous 
pellets, was also seen. However, by 24% 
weeks, seven of nine eyes exhibited 
inhibition of vessel growth adjacent to 
and over the vitreous pellet and less 
exophytie tumor growth than the 
controls. à 


. Implantation of Trypsin Inhibitor 
Pellets and V-2 Carcinoma 


Ten rabbit eyes were implanted 
with polymer pellets containing Ku- 
nitz pancreatic trypsin inhibitor inter- 
spaced between V-2 carcinoma and 
the limbus. Ten control experiments 
consisting of empty polymer and' V-2 
carcinoma were placed at fhe opposite 
side of the cornea. The size of the 
pellets and distanees from the limbus 
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Fig 3.—At four weeks, V-2 tumor (left) is vascularized and exophytic in control polymer 
experiment, whereas vitreous polymer pellet (right) has inhibited vessel growth to 


tumor. 


Table 2.—Late Neovascular Response to Vitreous Pellet Implants and 
V-2 Carcinoma* 


Material (Experiments) 
Bovine vitreous (19) 25 
Human vitreous ( 9) 75 
Control (24) 100 





*Results at day 21. 







*Results at day 8. 


were kept the same as the vitreous- V- 
2 experiments. No difference in vessel 
growth was noted on comparison of 
the trypsin inhibitor to the control 
experiments. There was no central 
inhibition or retardation of tumor 
exophytic growth with the trypsin 
inhibitor or control pellets. 


Implantation of Pellets 
E". Without Tumor 


Bovine and human vitreous pellets 
were implanted into the rabbit cornea 
1 mm from the limbus. In each case a 
dense broad band of vessels was stim- 
ulated to grow toward the vitreous 
pellet starting at day 3 to 4, peaking 
at 1144 weeks, and regressing by four to 
six weeks (Table 3). Bovine vitreous 
induced a stronger response than 

.hunian vitreous, probably due to its 
greater congentration in the pellets. 
Histologically, a polymorphonuclear 
infiltrate in the cornea in response to 
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Exophytic, 96 


Material (Experiments) Linear Growth, mm Notes 


Table 3.—Neovascular Response to Single Implants in Corneal Model* 


V-2 carcinoma (4) 1.8 + 0.3 mm Exophytic 
Bovine vitreous (6) 1.7 US Regression 
Human vitreous (4) 0.9 + 0.1 Regression 


Bovine pancreatic antitrypsin (1) 0.0 
Polymer (8) 0.0 
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Central Inhibition, % Regression, % 
100 75 
87.5 12.5 
0 0 





human vitreous was observed by day 
6. By themselves, bovine albumin and 
pancreatic trypsin inhibitor pellets 
did not induce a neovascular re- 
sponse. 


Intracorneal Injections 


Bovine vitreous was injected direct- 
ly into the cornea to characterize 
further the vitreous-induced neovas- 
cularization seen with the pellets. In 
four hours there was an inflammation 
consisting of corneal edema, limbal 
and iris congestion, and anterior 
chamber flare (Table 4). This was 
characterized histologically by a poly- 
morphonuclear infiltrate at day 1, 
which was replaced by a menonuclear 
infiltrate at day 10. 

Since hyaluronic acid is a major 
component of vitreous, we also in- 
jected bovine hyaluronic acid and 
human umbilical cord hyaluronic acid 








Fig 4.—Limbal inflammation and new 
vessels growing toward site of intracor- 
neal hyaluronic acid injection at day 8. 


Table 4.—Inflammatory Response 
to Intracorneal Injections 


Material Inflammation? 


Bovine vitreous 


Untreated +2to +3 


Hyaluronidase 
treated +1 


Hyaluronic acid + 37 

Human umbilical cord 
Hyaluronic acid 

Rabbit vitreous 
Supernatant 0 


Precipitate +3 to +4 


+2to +37 


*Clinically graded from 0 to +4. 

+Maximal response noted after day 6. Corneal 
neovascularization observed in these e»peri- 
ments. 


and in each case at day 6 observed a 
severe inflammation with the acdi- 
tional observation of corneal neovas- 
cularization manifested as vessels 
growing toward the injection site ("ig 
4). Hyaluronidase treatment of 10 mg 
of bovine vitreous powder was per- 
formed with two 500-uL aliquots of 
bovine testicular hyaluronidase in 
0.1M sodium phosphate buffer, pH 5.4, 
for six hours at 37 °C and 18 hours at 
4 °C followed by dialysis and lyophili- 
zation. This material produced a mild 
inflammation when compared to that 
induced by untreated bovine vitreous 
(Table 4). 

Rabbit vitreous prepared according 
to Brem et al produced a copicus 
precipitate during the second day of 
dialysis. Removal of this material by 
centrifugation yielded a lyophilized 
rabbit vitreous preparation that had 
no inflammatory component on intra- 
corneal injection. However, a suspen- 
sion of the precipitate removed after 
dialysis caused a marked inflamma-o- 
ry response comparable to that in 
bovine vitreous (Table 4). . 
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. COMMENT 


` 

We have demonstrated that bovine 
and human vitreous contain neovascu- 
lar inhibitory activity. This comple- 
ments the previous report of the 
presence c? neovaseular inhibitor in 
rabbit vitreous. It has been specu- 
lated that the laek or alteration of this 
natural vitreous factor may result in 
intraocular abnormalities, such as 
proliferative retinopathy.’ Since we 
have also demonstrated a vasostimu- 
latory facter to be present in vitreous, 
it may actually be an altered balance 
between these two factors that leads 
to proliferative retinopathy. Hyal- 
uronic acid, a major constituent of 
vitreous, when injected into the rabbit 


. cornea, stimulates a process that 


resembles the inflammation seen with 
vitreous. In additien, hyaluronidase- 
treated bavine vitreous had less of an 
inflammatory response when injected 


1. Michaelson IC: The mode of development of 
the retinal vessels and some observations of its 
significance im certain retinal diseases. Trans 
Ophthalmol Soc UK 68:137-180, 1948. 

2. Folman J: Tumor angiogenesis factor. 
Caneer Res 34:2109-2113, 1974. 

3. Langer R, Brem H, Falterman K, et al: 
Isolatiomof a cartilage factor that inhibits neo- 


into the cornea. This lends support to 
the hypothesis that the vasostimulato- 
ry-inflammatory factor in vitreous is 
hyaluronic acid. 

The cartilage-derived neovasculari- 
zation inhibitor described by Langer 
et al' is a protein of about 16,000 
molecular weight with protease inhib- 
itory activity. Rifkin and Crowe’ have 
proposed that this factor may actually 
be the Kunitz inhibitor (bovine pan- 
creatic trypsin inhibitor) or be closely 
related to it. For this reason, we 
tested the Kunitz inhibitor in the 
cornea model, but found no effect at 
all on tumor neovascularization. 

With bovine and human vitreous, 
early linear growth was not inhibited 
as it was with rabbit vitreoussas noted 
by Brem et al^ This was mest likely 
due to the competing vasostimulatory 
factor acting to stimulate vessel 
growth early in the course of the 
experiment. 
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CORRECTION 


The original observations’ on the * 


presence of an inhibitcr of neovascu- 
larization in rabbit vitreous have now 
been confirmed in bovine and human 
vitreous. In addition, a vasostimulato- 
ry factor has also been observed in 
both bovine and human vitreous. 
Ocular neovascularization may be in- 
fluenced by a dynamically balanced 
relationship between these two oppos- 
ing factors shown to be present in 
vitreous. The iselation and purifica- 
tion of these factors holds great 


potential in our understanding and: 


control of ocular neovascularization. 
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Clinical Specular Microscopy 


I. Optical Principles 


Ronald A. Laing, PhD; Marita M. Sandstrom; Howard M. Leibowitz, MD 


* The clinical specular microscope 
yields a corneal endothelial image. De- 
pending on the slit width of the illumina- 
tion source, a typical endothelial photomi- 
crograph contains three or four distinct 
zones. The appearance of the boundary 


- between the endothelial cell pattern and 


the adjacent dark zone, called the dark 
boundary, reflects the configuration of the 
endothelial cell-aqueous humor interface 
and provides important information about 
the posterior corneal surface. 

(Arch Ophthalmol 97:1714-1719, 1979) 


The clinical specular microscope is 

an  epi-illumination microscope 
that projects a slit of light onto the 
posterior corneal surface at nearly 
normal incidence. Most of this light is 
transmitted into the aqueous humor. 
However, a small fraction of this light, 
0.02%, is reflected from the aqueous 
humor-endothelial cell interface back 
into the cornea. In the normal cornea, 
virtually all of this small portion of 
light is specularly reflected, that is, 
reflected in mirror-like fashion so that 
the angle of reflection is'equal to the 
angle of incidence. Only negligible 
amounts of light reflect at other 
angles. The specularly reflected light 
is collected by the objective lens of the 
photomicroscope, and when the in- 
strument is focused on the posterior 
corneal surface, this light forms an 
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image of the corneal endothelium. The 
image may be viewed directly and 
photographed. This article describes 
the optical principles that govern the 
formation of the endothelial image. 


MATERIALS AND METHODS 


The instrument (BioOptics LSM 76) and 
techniques used to obtain in vivo endothe- 
lial photomicrographs have been described 
elsewhere.'* The film (Kodak Tri-X) was 
push-processed by one or two stops during 
its development. Currently, the film is 
processed in a developer (Kodak D-19) for 
12 minutes at 20 ?C. 


RESULTS AND COMMENT 
Endothelial Specular Photomicrograph 


Figure 1 shows typical endothelial 
photographs of a normal 23-year-old 
woman taken at x 100 using a narrow 
and a wide slit setting. In the narrow 
slit photograph (Fig 1, left), four 
distinct zones are seen. A bright zone 
(zone 1) arises from the objective lens- 
epithelial surface. A gray zone (zone 2) 
results from the diffuse scattering of 
light from the bulk cornea (all tissue 
between the tear film-epithelial cell 
and endothelial cell-aqueous humor 
interfaces). An endothelial cell pat- 
tern (zone 3) is produced by the specu- 
larly reflected light from the posterior 
corneal surface, whereas a dark zone 
(zone 4) results because there is little 
light scattered from the aqueous 
humor. 

The wide slit photograph (Fig 1, 
right) shows more cells than the 
narrow slit photograph but its con- 
trast is lower. Moreover, it contains 
only three distinct zones rather than 
four; the gray zone (zone 2) is absent. 
Although one is primarily interested 
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in the appearance of endothelial 2ells 
in zone 3, important information can 
also be obtained by observing the 
other zones and the boundaries be- 
tween the zones. For example, the 
boundary between zones 3 and 4, 
called the dark boundary, shows the 
nature of the posterior corneal sur2ace 
(smooth, rough, wavy, etc) The 
boundary between zones 2 and 3, 
called the bright boundary, is less 
sharp than the dark boundary particu- 
larly in the wide slit photographs. 
Near the bright boundary there is less 
contrast to the endothelial cell »at- 
tern. In the presence of edema of the 
corneal stroma, the loss of endothelial 
cell contrast in going from the cark 
boundary to the bright boundary can 
be dramatic. 


Optics of 
Corneal Specular Microscopy 


The optical phenomena that give 
rise to the photographic images in Fig 
1 are shown in Fig 2 and 3. Light 
passes through the slit of the specular 
photomicroscope and illuminates the 
cornea. Some of this light is reflected 
from the anterior corneal surface, 
some is reflected from the posterior 
corneal surface, and some is scattered 
by the various corneal tissue layers. A 
portion of the reflected and scattered 
light is collected by the objective lens 
of the photomicroscope, producing an 
image at the film plane (Fig 2). Shoven 
in this illustration is an endothelial 
image, a bright reflection from the 
epithelial surface and a diffuse region 
due to scattered light from the 
substance of the cornea. 

Figure 3 is a diagram 8f the specu- 


Clinical Specular Microscopy—Laing et al 





UT EC 
ZONE 4 





Fig 1.—Typical endothelial photograph of 23-year-old woman taken at x 100 using narrow slit (left) and wide slit (right). Four zones are 
seen: bright zone (zane 1), gray zone (zone 2), endothelial zone (zone 3), and dark zone (zone 4). BB, Bright boundary; DB, dark 
boundary 


lar phetomicrescope in clinical use. 
The front element of the objective 
lens is in contact with the coupling 
fluid (tears, normal saline, methylcel- 
lulose, etc) that in turn is in contact 
with the cornea. Due to differences in 
the index of refraction at these inter- 
faces, light is reflected from the 
region between the surface of the 
objeetive iens and the surface of the 
cornea. Another beam is reflected 
from the endothelial cell-aqueous hu- 
mor interface. Some of the light scat- 
tered from within the corneal tissue 
also reaches the film plane. 

Hence, the illumination beam of the 
clinica! specular photomicroscope en- 
counters a series of interfaces be- 
tween optically distinct regions. At 
each of these interfaces, some light is 
reflected back into the photomicro- 
scope. The larger the difference in the vas 
index of refraction between the two — 
regions, the more intense will be the A E: 
reflected light beam. (For the near- 
norma! angle of incidence used in the 
clinical specular photomicroscope, the 
fraction of the incident light reflected 
is given by the following formula: 


"i 


R = [(n, — n.)/(n, + nj 


where n, and n». are the indices of 
refraction of the two regions consid- 
ered.) The fraction of light reflected 
from the lens-saline interface is 0.36%, 
from the saline-cornea interface is 
0.025%, and from the cornea-aqueous 
humor interface is 0.022%. (These 
numbers are derived using the afore- 
mentioned equation and the values of 
index of refraction of lens, saline, 
eornea, and aqueous humor of 1.517, 
.93, 1.376, and 1.336, respectively.) 


Unfortunately, the reflections from Fig 2.—Graphic representation of incident light from clinical specular photomicroscope 


the intracorneal interfaces (between passing through cornea. Optical elements of instrument have been omitted for clarity. 
lameliae, between epithelium and Although both epithelium and endothelium are shown in focus on film plane: in practice ° 
Bowman s membrane, between stro- only one layer is in focus at any one time due to restricted deptf of field of 
ma and Déseemet's membrane, etc) instrument. 
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Fig 3.—Cross-sectional view of incident light from clinical specular photomicroscope 
showing objective lens and coupling fluid. Some light is reflected to film from region 


between objective lens and cornea. 
ee 


eannot be calculated since the index of 
refraction of the separate layers of 
the cornea has never been measured. 
These differences are undoubtedly 


- small, and we have chosen to ignore 


reflections from these intracorneal 
interfaces in our calculations. Howev- 
er, these anatomically distinct regions 
are not optically identical; all scatter 
some light back to the film and behave 
differently in different types of 
corneal pathology. For example, in the 
presence of epithelial edema, the 
corneal epithelium scatters more light 
back to the film than does the stroma; 
when stromal edema is the prominent 
abnormality, the opposite is true. 
The detailed behavior of light 
during clinical specular microscopy is 
more complex than the previous 
figures indicate. When a narrow slit 
of light is focused onto the endothelial 
cell-aqueous humor interface (Fig 4, 
top), the incident light illuminates, in 
turn, the epithelium, Bowman's mem- 
brane, the stroma, Descemet's mem- 
brane, the endothelium, and the 
aqueous humor. Within each of these 
regions, some light is scattered back 
toward the film. At the major optical 
interfaces (labeled 1, 2, and 3), consid- 
erable light is specularly reflected 
back to the film. At the film plane, the 
light from various corneal regions 
overlaps. Where a bright region over- 
laps a dark region, the dark region is 
obliterated and is not seen. Therefore, 
not all regions are seen on the photo- 


* graph. With a sufficiently narrow slit, 


one can gerferally appreciate part of 
the aqueous region (zone 4), the endo- 
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thelial region (zone 3), part of the 
stromal region (zone 2), and a bright 
region (zone 1). The bright region is 
formed by light reflected from the 
lens-coupling fluid and coupling fluid- 
epithelial interfaces or both, depend- 
ing on the index of refraction of the 
coupling fluid used. Figure 1, left, 
shows that we do in fact distinguish 
four zones when a narrow slit is 
used. 

The interface between zone 3 and 
zone 4 (Fig 1, left) has been referred 
to as the dark boundary. In Fig 4, top, 
this is represented by a dashed line. If 
one traces this line to the point at 
which incident light from the specular 
photomicroscope strokes the corneal 
endothelium, it is evident that the 
dark boundary separates the illumi- 
nated cornea from the nonilluminated 
cornea. One side of the boundary is 
dark because negligible light is scat- 
tered from the aqueous humor. 

The bright boundary (Fig 1, left) is 
the interface between zone 2 and zone 
3. If in Fig 4, top, we trace the corre- 
sponding dashed line into the cornea, 
we see that this line separates the 
endothelial reflection from the overly- 
ing illuminated corneal tissue. Since 
substantial amounts of light are scat- 
tered from this tissue, neither side of 
the boundary is dark. This light scat- 
tering in Descemet’s membrane and 
stroma also causes the bright bounda- 
ry to be less distinct than the dark 
boundary and progressively lowers 
the contrast as one goes from the 
dark boundary to the bright bound- 
ary. 


. >» 

If the slit is made wider (Fig e4, 
bottom), a larger field of endothelial 
cells results. However, the wider beam 
illuminates more of the corneal tissue 
anterior to the endothelium. As a 
result, the volume of "interfering 
stroma" increases and a greater 
amount of scattered light reaches the 
film plane. The net result is a decrease 
in contrast of the endothelial image 
and a loss of cellular definition. Vhen 
a narrow slit is used, the final photo- 
graphic image contains a region 
produced by scattered light exclusive- 
ly of stromal origin (Fig 4, top). As the 
slit is progressively widened, this 
region progressively disappears (Fig 
4, bottom). Hence, the greater number 
of cells visible with a wider sLt is 
obtained at the expense of masxing 
information about abnormalities con- 
fined to the corneal stroma. 

The manner in which light from the 
various corneal layers combines to 
produce the endothelial photograph is 
shown in Fig 5. Various strips are 
shown that represent the light inci- 
dent on the film from various tissue 
layers or interfaces. The strip marked 
E shows the light reflected from the 
endothelial cell-aqueous humor inter- 
face; the strip AQ is light coming from 
the aqueous humor, EC from the endo- 
thelial eell volume, DM from Desce- 
met's membrane, ST from the stroma, 
EpC from the epithelial cell volume, 
ES from the epithelial surface- 
coupling fluid interface, and LS from 
the coupling fluid-objective lens sur- 
face interface. 

Figure 5, top, illustrates the situa- 
tion wherein a narrow slit of light is 
used to illuminate the cornea. When 
each of the strips in the left half of the 
figure are overlaid one on top of 
another, the result is a narrow strip of 
the adjacent endothelial photogrzph, 
P. An overlaying of light from the 
various corneal layers produces zones 
1 through 4. Figure 5, bottom, il us- 
trates the situation wherein the 
cornea 1s illuminated with a wide slit 
of light. Here, zone 2 essentially disap- 
pears because it is overlaid by the 
much brighter zone 1. As a progres- 
sively wider slit of light is used to 
illuminate the cornea, zones 1 and 3 
become progressively wider until fi- 
nally zone 2 is eliminated. 

It is apparent, therefore, that a 
"tradeoff" between the contrast of 
the photograph and the number of 
cells able to be photographed must be 
made. This limitation is due not to zhe 
instrument, but rather to the light- 
scattering properties of the corneal 
tissue layers overlying the endotae- 
lium. If the angle of incifence of the 
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Fig 4.—Detailed representation 
of optical section when narrow 
slit (top) or wide slit (bottom) of 
light passes through various cor- 
neal layers and is focused on 
posterior corneal surface. As 
drawn, fiim plane is positioned at 
right angles to plane of paper. 
Zones shown are those that 
were defined in Fig 1. BB, Bright 
boundary; DB, dark boundary. 









Ur 








Fig 5.—Representation of manner in which light from various layers of cornea combine to give endothelial photograph using narrow slit 
(top) and wide slit (bottom). Vertical bands on left represent light from particular layer or interface: E indicates endothelial cell 
(EC)-aqueous humor (AQ) interface; DM, Descemet's membrane; ST, stroma; EpC, epithelium; ES, epithelial cell-coupling fluid interface; 
and LC, coupling fluid-objective lens interface; P, photograph. On film, light from each strip is added to produce endothelial photograoh, 
P,thatis, P = E + AQ + DM + ST + EpC + ES + LC. For narrow slit, addition is seen to produce visibly different result from that for 
wide slit. 


illuminating source is increased, then 
wider slit widths can be used and more 
cells ean be observed, but only at the 
expense of distorted endothelial cell 
patterns. At large angles of incidence 
(and correspondingly large angles of 
reflection and observation), normal 
endothelial cells become elongated in 
appearance making visual assessment 
of morphological details more diffi- 
cult. 


Posterior Corneal Surface 


The appearance of the dark bound- 
ary in the*endothelial photograph 
depends largely on the properties of 
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the endothelial cell-aqueous humor 
surface. Figure 6 shows four different 
types of surfaces: smooth, rough, 
wavy, and a surface containing an 
excrescence. Regardless of the type of 
surface, a ray of light incident on the 
cell boundary (CB) at the junction of 
the intercellular space and the anteri- 
or chamber is reflected in a manner 
that prevents its collection by the 
viewing opties. As a result, these cell 
boundaries are not exposed on the 
film and appear dark on the prints. In 
the case of a smooth surface (Fig 6, A) 
all other rays incident on the surface 
are directed to the collection optics. 


This manifests itself in the photo- 
graph in two ways. First, the illumira- 
tion within the cell boundary is 
uniform except for the possible reflec- 
tion of light from cellular organelles 
or other objects anterior to this 
surface. Second, the dark boundary is 
straight and smooth, as shown in Fig 
l, left. 

On the other hand, a rough endotke* 
lial cell-aqueous humor interface (Fig 
6, B) produces a rough dark boundary 
in the endothelial photograph. Tae 
linear irregularities in the dark 
boundary correspond to the surface 
irregularities in the endothelial cell- 
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aqueous humor interface. To appear in 
the photagraph, the distance between 
adjacent high (or low) points of a 
given irregularity must be more than 
the wavetength of light used (approxi- 
mately 0.5 »). Otherwise, the surface is 
optically smoeth and the dark bound- 
ary appears straight. In addition, a 
rough endothelial cell-aqueous humor 
interface preduces a pattern that 
contams dark regions within cell 
boundaries. The size and nature of 
these intracellular dark regions de- 
pend on the nature and degree of the 
irregularities. 

The endothelial cell-aqueous humor 
interface assumes an undulating or 
wavy shape (Fig 6, C) if the distance 
between irregularities reaches the 
orderof magnitude of the normal cell 
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diameter. As a result, the dark bound- 
ary in an endothelial photomicrograph 
of such a cornea also would appear 
wavy. Illumination within individual 
cell boundaries will not be uriform. If 
the amplitude of the undulations is 
sufficiently large, the lack of uniform- 
ity in illumination will be visually 
apparent in the endothelial cell pat- 
tern of the photomicrograph. 

An excrescence on the posterior 
surface is shown in Fig 6, D. If the 
edge of the incident slit of light trav- 
erses the excrescence, an irregularity 
in the dark boundary will result. In 
addition, the excrescence will be 
readily apparent in the endothelial cell 
pattern. The sides of the excrescence 
appear dark, whereas its apex reflects 
incident light into the collection optics 


, . 
Fig 6.—Nature of specular reflection from 
various types of posterior endothelial 
surfaces: A, smooth; B, rough; C, wavy; 
and D, posterior corneal surface contain- 
ing excrescence. In each instance, ray 
labeled “1” is collected by objective lens 
of specular microscope, resulting in bright 
area on film. Ray labeled “2” is not 
collected by objective lens of specular 
microscope, resulting in dark area on film. 
CB. Cell boundary; DB, dark boundary. 


of the specular microscope and ap- 
pears bright. 

These optical principles illustrate 
that a high-contrast endothelial image 
can be seen with the clinical specular 
microscope in a transparent cornea. 
The presence cf epithelial edema as 
well as stromal edema, infiltration, 
scarring, and so on, increases the 
amount of light scattered back to the 
instrument and obscures the image of 
the underlying endothelium. In the 
clear cornea, resolution of the clinical 
specular microscope is sufficient to 
provide information on - endothelial 
cell configuration and on variations in 
intercellular boundaries, intracellular 
structures, and surface properties of 
the cells. 
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Clinical Specular Microscopy 


II. Qualitative Evaluation of Corneal Endothelial Photomicrographs 


Ronald A. Laing, PhD; Marita M. Sandstrom; Howard M. Leibowitz, MD 


e The clinical specular microscope 
shows the morphological appearance of 
the endothelium in normal and abnormal 
corneas. This instrument resolves the 
endothelial mosaic of the normal cornea 
into a quasiregular pattern of contiguous 
cells having well-defined cell boundaries. 
' Cell size varies over a wide range in a 
number of disorders, and endothelial cells 
may assume shapes that are substantially 
different from their usual hexagonal 
appearance. Cell boundaries are dark and 
most commonly appear as a straight, 
narrow line. However, other types of cell 
boundaries, collectively referred to as 
doubled boundaries, have been encoun- 
tered. Cell boundaries normally intersect 
in a manner that results in three angles of 
intersection, each approximately 60^, but 
variations from this pattern are seen. A 
number of noncellular structures also can 
be seen in the endothelial zone. 

(Arch Ophthalmol 97:1720-1725, 1979) 


Thre clinical specular photomicro- 

scope produces a highly magnified 
in vivo image of the corneal endothe- 
lium. Most commonly, the, instrument 
is operated at a nominal magnifica- 
tion ef x100, although a range from 
x50 to x200 is easily obtainable. The 
image is of superior optical quality, 
allowing morphological details of indi- 
vidual cells to be photographed and 
studied. This article describes the 
appearance of normal and abnormal 
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endothelium as seen with the clinical 
specular photomicroscope. A variety 
of abnormalities, unresolved by the 
slit-lamp biomicroscope, are classi- 
fied. 


MATERIALS AND METHODS 


The material presented in this article is 
based on the examination of more than 
5,000 endothelial photomicrographs taken 
at the Trygve Gundersen Eve Clinie of 
University Hospital, Boston, with the clini- 
cal specular photomicroscope (Bio Optics) 
and high-speed film (Kodak Tri-X). Twen- 
ty or more areas of the central endothelium 
generally were photographed for each 
subject. The clinical techniques for obtain- 
ing the photomicrographs have been 
described elsewhere.’ 

The film was push-processed by one or 
two stops during its development. Current- 
ly, the film is processed in a developer 
(Kodak D-19) for 12 minutes at 20 °C. The 
entire roll of film was contact-printed on 
paper (Ektamatic) and developed by a 
print processor (Kodak Ektamatic). The 
contact prints were then filed for future 
reference. For this study, the entire set of 
contact prints, representing some 5,000 
different endothelial photographs, were 
retrieved and screened as a group. To 
clarify some structures seen on the contact 
prints, detailed examination of the original 
negative was often used. Selected frames 
were enlarged and printed for high 
contrast since one could often appreciate 
morphological details on enlargements 
that were missed on the small contact 
print. 

Quantitative cell analysis was done on 
some of the negatives using a digitizer and 
programmable calculator system, as pre- 
viously described.’ 


RESULTS AND COMMENT 


The specular photomicregraphs of 
normal subjects are remarkably simi- 


lar in all regions of the field (Fig 1). 
The stromal region, zone 2, is uniform- 
ly illuminated and structureless. The 
endothelial region (zone 3) is slightly 
brighter than the stromal region end 
contains an unbroken pattern of con- 
tiguous endothelial cells. It is evenly 
illuminated along its entire length. 
Interference from the overlying stro- 
ma is minimal so that the contrast and 
illumination of the endothelial region 
vary only slightly from the dark 
boundary to the bright boundary. The 
aqueous region, zone 4, is uniformly 
dark and structureless. 

A complete clinical assessment of 
the corneal endothelium by specular 
microscopy requires that several >a- 
rameters be evaluated. These include 
the following: the cell conformation, 
the cell boundaries and their intersec- 
tions, and the posterior surface. In 
addition, the photographs must be 
scanned for the presence of misce la- 
neous acellular structures. 


Cell Conformation 


The clinical specular photomicro- 
scope resolves the endothelial mosaic 
of the normal cornea into a quasiregu- 
lar pattern of contiguous cells having 
well-defined cell boundaries. All the 
endothelial cells of young normal 
endothelia are approximately the 
same size and the distribution of cell 
area is approximately normal. With 
age, the average cell area increases, 
the pattern becomes distinctly pleo- 
morphic, and the cell size distribution 
becomes skewed toward the side of 
large cell areas? In young normal 
endothelia, the cell side lengths are all 
roughly equal. With age, the side 
lengths lose this regularity and one 
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Fig 1.—"ypical specular photomicrograph of 23-year-old normal cornea photographed with narrow slit setting. Four 
zones are seen: bright zone, zone 1 (objective lens-epithelial cell interface); gray zone, zone 2 ‘corneal stroma); 
endotheal cell zone, zone 3; and dark zone, zone 4 (anterior chamber); DB, dark boundary; BB, bricht boundary. 
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- Fig 2.—Cell pattern configurations: A, 18-year-old normal endothelium; B, tracing of cell 
boundaries in A; C, 69-year-old normal! endothelium; and D, tracing of C. 
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Fig 3.—Cell pattern configurations: A,* 


"Y pleomorphic; B, tracing of A (GC, giant 
cell; SC, small cell); C, uniformly enlarged 
cells; and D, tracing of C. 
re ` sees an increasing variation in side 


lengths. The angles of intersec-ion 
between the sides are roughly 60? at 
all ages. The endothelial photograph 
of an 18-year-old normal endothelium 
(Fig 2, A and B) exhibits this quasi- 
regularity with cells nearly all the 
same size. A typical 69-year-old 
normal endothelium (Fig 2, C anc D) 
also exhibits a quasiregular pattern 
although the regularity is somewhat 
less than that of the 18-year-old. 

Several distinct variations in endo- 
thelial cell conformation have been 
observed. For example, cell size can 
vary over a wide range in a number of 
disorders. A normal endothelial cell 
pattern is illustrated in Fig 2, A and 
B. In contrast, Fig 3, A and B, shows 
an abnormally small cell as well as an 
extremely large or giant endothelial 
cell. Still another variant is illustrated 
in Fig 3, C and D, where the endothe- 
lial cells are uniformly enlarged. 
Within the limits of our ability to 
measure it in vivo, neither cellular 
pleomorphism nor uniform cellular 
enlargement can be equated with a 
loss in the ability of the endothelium 
to maintain corneal detergescence. It 
is not known whether or not pleomor- 
phism or cellular enlargement reflects 
a loss in the "reserve capacity" of the 
endothelium, that is, the ability of this 
cell layer to recover from a subseqvent 
insult. 

In addition to changes in size, endo- 
thelial cells may assume shapes that 
are substantially different from the 
usual quasihexagonal appearance. 
Figure 4, A and B, present endothelial 
cells that are both enlarged and elon- 
gated. These cells were encountered 
near the corneal apex in a case of 
keratoconus. They are aligned in the 
same direction and seem to follow 
lines of stress as if stretched by gross 
deformation of corneal structure. The 
opposite phenomenon also occurs. Fig- 
ure 4, C and D, shows endothelial cells 
that appear to be compressed. These 
cells were observed in a case of Fuchs’ 
dystrophy adjacent to an excrescence. 


Fig 4.—Cell pattern configurations: A, 
stretched cells; B, tracing of A (arrows 
show direction of elongation); C, com- 
pressed cells; D, tracing of C (arrows show 
direction of compression); E, scalloped 
cell; and F, tracing of E (arrows point -o 
sides of scalloped cell). , e 
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Cells with scalloped rather than the 
conventienal straight sides also are 
occasionally encountered (Fig 4, E and 
F). As with changes in endothelial cell 
size, we are unable to equate altera- 
tions in shape with changes in the 
physiologic function of the affected 
cells. 


Ceil Boundaries-and Intersections 


Ligat incident on the cell bounda- 
res is scattered so that reflected rays 
do not return to the collection optics. 
Therefore, cel! boundaries are dark in 
the endothelial photomicrograph and 
most eommonly appear as a straight, 
narrow lme (Fig 5, A). However, we 
have observed other types of cell 
boundaries that we collectively refer 
to as doubled boundaries. Three 
different forms of doubling have been 
encountered. In the most common 
type (Fig 5, B), there is a less distinct, 
dark line within the cell, the secondary 
boundary running adjacent and paral- 
lel to the usual primary boundary. 
When seen, it involves one or two cell 
sides and oceurs in many cells of a 
given field. Corresponding sides of 
each involved eell are doubled, sug- 
gesting that this may be a shadowing 
phenomenon. A less common variety 
of doubling affects only occasional 
cells. Here, the secondary boundary 
line within the cell is qualitatively as 
dark as the primary boundary and 
runs adjaeent and parallel to two or 
more cel! sides (Fig 5, C). These first 
two types of doubling of the cell 
boundary occur in corneas that are 
normal by slit-lamp biomicroscopy. 

The third type of doubling (Fig 5, 
D) is characterized by a primary anda 
secondary boundary of equal intensi- 
ty, just as seen in the second type. 
Between these two parallel boundar- 
ies is a brighter band. In addition, 
external to eaeh of these boundary 
lines is a relatively narrow bright 
region. This third type of doubling is 
the least common. To date, we have 
seen it only in cases of epithelializa- 
tion of the anterior chamber. Analysis 
of the endothelial photomicrograph 
suggests that this type of doubling 
represents an interendothelial cell 
boundary rather than an interepithe- 
lial cell boundary. 

In the normal endothelium, cell 
boundaries intersect in a manner that 
‘results in three angles of intersection 
that are each approximately 60° (Fig 
6, A). Cell boundary intersections also 
are seen wherein the angles of inter- 
section vary censiderably from 60° 
(Fig 6, E). Such intersections are ther- 
modynamically unstable, suggesting 
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Fig 5.—Cell boundary morpholocy: A, most commonly encountered type; B, double cell 
boundary (type 1), most commonly encountered double type; C, double cell boundary 
(type 2) (arrow); and D, double cell boundary (type 3) (arrow), least cómmonly 


encountered double type. 





Fig 6.—Endothelial photomicrographs: A, normal cell pattern wit? normal intersections. 
and B, abnormal intersections (arrows). 


that they are formed by abnormal 
cells. 


Posterior Corneal Surface 


As described previously,’ informa- 
tion about the surface of the endothe- 
lium can be obtained by observing the 
appearance of the dark boundary, the 
interface between the endothelial cell 
pattern and the adjacent dark zone 
produced by the aqueous humor. If the 
endothelial surface is smooth, the 
resulting dark boundary will be 
straight, whereas an irregular endo- 
thelial surface produces an irregular 
dark boundary. Figure 7 shcws the 
four possible conditions of the endo- 
thelial cell-aqueous humor boundary. 
Figure 7, A, shows a normal endothe- 
lium; the dark boundary is straight. 
Figure 7, B, illustrates a rough endo- 
thelial cell-aqueous humor boundary. 
In Fig 7, C, there is a smocth but 
uneven endothelial cell-aquecus hu- 
mor boundary, resulting in & wavy 
dark boundary, whereas Fig 7, D, 


shows a dark bcundary reflecting an 
endothelial excrescence. Clinically, of 
ceurse, one also encounters combina- 
tions of these four basic types of dark 
boundaries. An example is seen in Fig 
7, E. Grossly, the dark boundary has a 
wavy configuration but there is also a 
finer, rough component. The relation- 
ship between these variations in the 
surface configuration of the endothe- 
lium and the functioning of these cells 
is not known. 


Miscellaneous Structures 1 


A number of nonendothelial ‘cell 
structures are seen in the endothelial 
zone; these may be either dark or 
bright in appearance. One type of 
dark structure interrupts the endothe- 
lial cell pattern and is comparable in 
size to an individual endothelial cell. 
Each such structure has dark sides and 
a central bright spot (Fig 8, A). From 
our discussion of the optical principles 
of specular microscopy,’ it follows that 
this is the expected appearance of an 
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excrescence. Surrounding each smooth 
excrescence and immediately adjacent 
to it is a ring of abnormally shaped 
cells. We see this type of structure in 
all patients with biomicroscopically 
evident central cornea guttata. These 
structures have also been documented 
in patients with seemingly normal 
corneas that subsequently develop 

A central cornea guttata as evidencec by 

slit-lamp biomicroscopy. 

When excrescences are abundant, 
they begin to touch one another and to 
coalesce. Again, from our earlier 
discussion, we would expect to see the 
pattern illustrated in Fig 8, B. We 
have indeed observed this type of 
pattern in cases of advanced Fuchs’ 
dystrophy. The endothelial cell pat- 
tern is not visible, but the bright 
reflection from each concave excres- 
cence is clearly seen. The status of the 
endothelial cells in this area cannot be 
determined by specular microscopy at 
present. 

Other structures, also presumably 
endothelial excrescences, have been 
seen. Figure 8, C, shows what seers to 
be a typical excrescence completely 
confined within the borders of a single 
endothelial cell. We believe that this 
represents an earlier stage of the 
lesion shown in Fig 8, A. 

An unusual abnormal endothelial 
cell structure is illustrated in Fig 8, D. 
This structure is reversed in its ap- 
pearance from the normal endothelial 
cell pattern in the sense that dark 
areas are completely enclosed by 
bright boundaries. These boundaries 
are much brighter than the normal 
endothelial cell-aqueous humor reflec- 
tions. These structures occur in 
patients with Fuchs’ dystrophy, sug- 
gesting that they are a type of exeres- 
cence. Their appearance is consistent 
with multiple, noncoalesced nodular 
excrescences, but this fails to explain 
the enhanced brightness of their 
boundaries. 

Other bright structures are present 
at the endothelial level. One type is 
variable in size but is always com- 
pletely contained within a single 
endothelial cell (Fig 8, E). We have 
seen this structure only withir en- 
larged cells, such as those observed in 
successful corneal transplants, and its 
size seems to be proportional to the 











Fig 7.—Endothelial photomicrographs showing variations in appearance of 
dark boundary (DB): A, normal endothelium (smooth, dark boundary); B, 
rough, dark boundary; C, smooth, uneven dark boundary (wavy); D, ; i 
excrescence (cornea guttata [arrows]); and E, combined type of dark size of the cell. That is, the larger the 
boundary abnormality (wavy-rough). endothelial cell, the larger is this 


bright structure. The second tybe of 
bright structure spans several endo- 
thelial cells (Fig 8, F) and is posit:oned 
at random on the endothelial cell 
pattern. When viewed directly, these 
structures appear to sparkle. Some are 
orange, whereas others are white. Slits 
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Fig 8.—Miscesaneous structures: A, isolated smooth excrescences; B, multiple coalesced excrescences; C, early, small, intracellular 
excrescences (arrow); D, late-appearing excrescences (cornea guttata); E, bright body (arrow); F, endothelial pigment deposit (arrow); 
G, inflammatery bodies (arrows); H, central bodies (arrows), presumably the base of endothelial cilia; and 1, central body (arrow), 
presumably irtercellular vacuole. 


lamp biomicroscopy of these corneas 
shows nume-ous pigment deposits on 
the encothel um. We presume that the 
bright structures seen with the clini- 
cal speeular mieroscope correspond to 
the pigmen ed endothelial deposits 
seen with che slit-lamp  biomicro- 
scope. 

Intercellular dark structures, lying 
predominanty at endothelial cell in- 
tersections, kave been seen (Fig 8, G). 
They tend toe uniform in size, and in 
a given frame they are randomly posi- 
tioned across the endothelial pattern. 
These struc-ures occur in patients 
with anteric" uveitis and represent 
invading inflammatory cells. Two ad- 
ditional types of dark bodies, both 
intracellular in location, also have 
been observed. The first type (Fig 8, 
H) is small, generally is located in the 
central or paracentral portion of the 
cell, and has sharp, well-defined 
edges, suggesting that it is located on 
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the posterior surface of the cell. This 
type of structure has been observed in 
clinically normal corneas, and when 
present it occurs in many but not all 
cells. The second type (Fig 8, I) is 
considerably larger and has indistinct 
edges, suggesting that it is located 
within the cell. The first type cf intra- 
cellular dark body is consistent with 
previously described endothelial cilia,’ 
whereas the second type may repre- 
sent intercellular vacuoles.’ 

It is apparent that a variety of 
structures unresolved by the slit-lamp 
biomicroscope can be seen anå classi- 
fied with the clinical specular micro- 
scope. Morphological variations in 
endothelial cell configuration, cell sur- 
face properties, intercellular bounda- 
ries, and intracellular structure have 
been presented. Recognition of these 
structures hopefully represents an 
initial step in the elucidation of their 
pathophysiologieal importance. Ulti- 


mately, this should lead to earlier 
diagnosis of developing disease and 
may provide a means for objective 
assessment of the effectiveness of 
therapy for many corneal disorders. 


This research was supported in part by Public 
Health Service grants EY-01227 and EY-01636 
from the National Eye Institute. 
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Calendar and News 





1979 


September 


International Orthoptic Congress, Berne, Swit- 
zerland, Sept 4-6. 

International Lens Implant Course, Sliuskil, The 
Netherlands, Sept 5-6. 

International Society of Geographic Ophthal- 
mology, Rio de Janeiro, Sept 10-14. 

Symposium on the Blood-Retinal Barriers, 
Coimbra, Portugal, Sept 10-20. 

Estelle Doheny Conference, "Disease and 
Surgery of the Retina and Vitreous,” Hilton 
Hotel, Los Angeles, Sept 12-14. 

Neuro-ophthalhology Symposium, 
Sept 13214. . 

North and South Carolina Society for Ophthal- 

*mology and Otolaryngology, Kiawah Island, 
Sept 13-15. 

Dedication of Research Laboratories, University 
of Chicago, Sept 14-15. 

Course on Optics, Refraction and Contact 

* Lenses, San Antonio, Tex, Sept 14-15. 

Vitrectomy Course, Tulane Medical Center, New 
Orleans, Sept 14-15. 

Illinois Society of Ophthalmology and Otolaryn- 
gology, Holiday Inn, Freeport, Ill, Sept 14-16. 

International Trauma Symposium, Vancouver, 
British Columbia, Sept 24-28. 

Management of Aphakia, Edward S. Harkness 
Eye Institute, New York, Sept 27-28. 

Oculodermatologic Conference, Washington 
Hospital Center, Washington, DC, Sept 29. 


Ottawa, 


October 
International Retina Symposium, lowa City, Oct 
4-6. 
Optifair West, Disneyworld Hotel, Anaheim, 
Calif, Oct 5-7. 
Eye Seminar, St John Mercy Medical Center, St 
Louis, Oct 21. 


November 


Head and Neck Radiologic Diagnosis, Lenox Hill 
Hospital, New York, Nov 2-4. , 

American Academy of Ophthalmology, San 
Francisco, Nov 4-8. 

Society of Military Ophthalmologists, San Fran- 
cisco, Nov 6. 

Oculoplastic Surgical Dissection Course, New 
York, Nov 14-17. 

Basic and Clinical Review, Wayne State Univer- 
sity, Detroit, Nov 22-27. 

Postgraduate Course, Upstate Medical Center, 
Syracuse, NY, Nov 30-Dec 1. 


A December 

* World Convention on Microsurgery, Singapore, 
Dec2-9. * 

Kansas City ciety of Ophthalmology and 

Otolaryngology, Hilton Plaza Inn, Kansas City, 
Mo, Dec 6-7. 
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Course in Refractive Keratoplasty, New York, 
Dec 19-23. 

Aphakia Symposium, Puerto Rico, Dec 26- 
Jan 1. 


1980 


January 


Washington State Academy of Ophthalmology, 
Seattle, Jan 31-Feb 2. 

Utah Ophthalmological Society, Fark City, Utah, 
Jan 31-Feb 2. 


February 


International Society for Metabolic Eye Disease, 
Cairo and Jerusalem, Feb 11-21. 

Cataract Surgery Symposium, Phoenix, Ariz, 
Feb 18-20. 


March 


International Glaucoma Congress, Orlando, Fla, 
March 9-10. 

American Society of Contemporary Ophthalmol- 
ogy, Orlando, Fla, March 11-15. 

Ocular Toxicology, University o! Oregon, Port- 
land, March 13-14. 

Ocular Therapeutics, University of Oregon, Port- 
land, March 15. 


April 


International Symposium on Herpetic Eye 
Diseases, Freiburg, Germany, April 12-14. 
Ophthalmological Society of the United King- 
dom, London, April 16-18. 

European Ophthalmological Congress, Brigh- 
ton, England, April 21-25. 

Jules Stein Eye Institute Seminar, Los Angeles, 
April 24-25. 


May 


International Symposium on the Practical Man- 
agement of Retina and Vitreous Disorders, 
Perthshire, Scotland, May 4-8. 


June 


Symposium on Plastic and Reconstructive 
Surgery, Manhattan Eye, Ear and Throat 
Hospital, June 18-21. 

Diagnosis and Management of Retinal Vascular 
and Macular Disorders, Sun Valley, Idaho, 
June 25-July 1. 


October 


Royal Australian College of Ophthalmologists, 
Sydney, New South Wales, Oct 7-9. 

American Academy of Ophthalmology, New 
Orleans, Nov 14-17. 


Thirtieth Annual Postgraduate 
Course.—The Department of Ophthal- 
mology of the State University of 
New York Upstate Medical Center in 
Syracuse will present its 30th annual 
postgraduate course at the Hotel 
Syracuse, Nov 30 and Dec 1, 1979. Drs 
M. Forbes, F. Fraunfelder, and D.L. 
Guyton will participate. For further 
information contact Dr James L. 
McGraw, State University of New 
York, Upstate Medical Center in Syra- 
euse, 750 E Adams St, Syracuse, NY 
13210. 


Utah Ophthalmology Society Winter 
Meeting.—The winter meeting of the 
Utah Ophthalmology Society wil be 
held Jan 31-Feb 2, 1980 in Park City, 
Utah. The topic will be a symposium 
on neuro-ophthalmology. For furzher 
information contact Dr Sherman 
Brinton, 508 E South Temple, Salt 
Lake City, UT 84107. 


Conference on Oculodermatologic 
Problems.—A conference on oculo- 
dermatologic problems will be held 
Saturday, Sept 29, at the Washington 
Hospital Center, 110 Irving St NW, 
Washington, DC. For further infor- 
mation contact the program chair- 
man, Dr Paul T. Gavaris, 4900 Massa- 
chusetts Ave NW, Washington. DC 
20016. 


American Ophthalmological Society 
Annual Meeting.—At the annual meet- 
ing of the American Ophthalmolcgical 
Society, Dr John W. Henderson of Ann 
Arbor, Mich, was elected president 
and Dr William F. Hughes of Chicago 
president-elect. Dr Robert Hollen- 
horst will continue as secretary-trea* 
surer. The new editor of the Transac- 
tions will be Dr Stanley Truhlsen of 
Omaha. Dr Charles Campbell of New 
York is a new member of the council. 
The Howe Medal was awarded to Dr 
Frank W. Newell. " 
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Pneumococcus 





Haemophilus influenzae 


Lowresistanceto = =_— 
Chloroptic. 


(chloramphenicol) 7.5 ml solution 


or sterile ointment. 


These five frequently occurring pen usually demonstrate low 
resistance to the potent action of Chloroptic® And they are not the only 
ones. Chloroptic overcomes a broad spectrum of chloramphenicol- 
susceptible organisms with potent anti-infective action. It is the broadest 
available topical ocular antimicrobial! 

And Chloroptic works quickly. There’s usually some improvement 
within 24 hours. If Chloroptic doesn’t improve the condition in three 
days, we suggest you consider alternate therapy. 

. _ Chloroptic has a unique clinical record of safety: no reports of 
serious side effects after the use of millions of bottles and tubes. It rarely 
sensitizes, too. 

In addition, Chloroptic has a fine stability record. It remains stable 
at room temperature for 12 months. | 

Potency, fast action, safety and stability. With Chloroptic, susceptible 
microbes don't have a chance. 









LJ 
: E ERGAN irermaceuical Inc., Irvine, California 92713 / Pointe Claire, PQ., Canada 








E. coli 


Staph aureus 


CHLOROPTIC® (chloramphenicol 0.5%) ster- 
ile ophthalmic solution CONTAINS: chloram- 
phenicol 05% (5 mg/ml) with chlorobutanol © 
(chloral deriv. as a preservative) 0.5%. CHLOR- - 
OPTIC” S.D.P.* (c MA epe 1.0% sterile 
ophthalmic ointment CONTAINS: Chloramphen- - 
icol 1.0% (16 mg/gm) with chlorobutanol (chloral . 
deriv. as a preservative) 0.5%. INDICATIONS: 
For the treatment of superficial ocular infections - 
involving the conjunctiva and/or cornea caused. 


chleramphenicol-susceptible organisms. CON- - 

TRAINDI TIONS: Contraindicated in patients — 
who are hypersensitive to chloramphenicol or 
any of the components. WARNINGS: As with 
other antib:otics, prolonged use may result in 
overgrowth of nonsusceptible organisms, es 
cially fungi. If superinfection occurs, or if clin- 
ical improvement is not noted within a reasonable 
period. discontinue use and institute appropriate 
therapy. Sensitivity reactions such as burning - 
or stinging, itching, angioneurotic edema, urti- 
caria, vesicular and maculopapular dermatitis may 
also occur m some patients. Ophthalmic oint- - 
ments may retard corneal healing. Possibility of 
occurrence of blood dyscrasias from prolonged 
administration must be considered. Systemic 
chloramphenicol has been known to produce 
bone marrow hypoplasia, depression of eryth- 
ropoiesis and aplastic anemia and visual disturb- | 
ances. One case of bone marrow hypoplasia has 
been reported after prolonged (23 months) fse 
of an thalmic solution. . 
REFERENCE: ‘Antibgcterial Agents. Mono- 
graph I. Office Seminars in Ophthalmology* 

rving H. Leopold, ed. Allergan Pharmaceuti- 


cals, 1976, p. 5. 
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- LOOK WHAT CPT-4 ' ^ 
CAN DO FOR YOU 





The AMA's new 4th Edition of PHYSICIANS' CURRENT 
PROCEDURAL TERMINOLOGY can do all those things to improve 
the efficiency of your practice—as previous editions of CPT 

have done for thousands of physicians. CPT-4 is the most 
comprehensive and current system available for naming, 

coding, and reporting medical procedures and services. 

It contains over 2,000 new or revised procedures. 


New Updating Service available at no additional cost! To insure 
that your CPT stays up to date as new terminology is added, 
you can receive new and revised procedures on a regular 
basis. Details in CPT-4 book. 


Order Department 

American Medical Association 

P.O. Box 821 

Monroe, Wisconsin 53566 

JEDER YOUR COPY NOW. Please send me copy(ies) of PHYSICIANS' CURRENT 
PROCEDURAL TERMINOLOGY, 4th Edition, OP-041. Enclosed 





$12.00 each in U.S., 


Ü. um - eem - ee - I ee UA Um ee eee eee ee ee 


is my payment for $..  — | Á.J ,payable to AMA. 
U.S. Poss., Allow 4-5 weeks for delivery. 
Canada, and ( ) Please send information on CPT-4 computer tapes. 
Mexico Name 
$12.50 all other BORNE e amarte inicial Se ee ient t pai iai 


countries City/State/Zip 
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BAUSCH & LuMB 
..FOR PROFESSIONAL RESULTS 


Your patients place their trust in your 
professional competence. You rely on the 
capabilities of your instruments to aid you in 
diagnosis and treatment. 

The BAUSCH & LOMB Keratometer, the Model 
70 Vertometer, the Greens’ Refractor, the 
Copeland Streak Retinoscope and the 
AUTO-PLOT Projection Tangent 
Screen are among the products 

that have established the Bausch & 
Lomb reputation for unexcelled 
quality and dependability during 
over 80 years of ophthalmic 
instrument manufacturing. 

For detailed product information 
use the coupor below. 
























BAUSCH & LOMB 
Seientific Optical Products Division 


Dept. 6606 
1400 N. Goodman Street 
Rochester, NY 14602 
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Ihe Retinal Vascular Center of The Wilmer Institute 
will celebrate its lOth anniversary 
at Sun Valley. Idaho June 25July 1.1980 2 
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Diagnosis and Management of 


Retinal Vascular and Macular Disorders 
A DECADE OF PROGRESS 


FACULTY: TOPICS TO INCLUDE: 
Alan C. Bird Diabetic Retinopathy 


Stuart L. Fine(course director) Vascular Occlusions 
Daniel Finkelstein Peripheral Vascular Disorders 
J. Donald M. Gass Hereditary Dystrophies 
W. Richard Green Toxic Maculopathies 
A. Edward Maumenee Inflammations 
Ronald G. Michels Melanoma and Simulating Lesions 
Arnall Patz Optic Nerve and Peripapillary Disorders 
Stephen J. Ryan Macular Degeneration 
Former RVC Fellows Photocoagulation 
Clinical Trials 
SPECIAL FEATURE: Case presentations on 
controversial issues with panel discussion 
and audience participation. 


Approved for Category | credit. Registration fee: $250 00 before January 1, 1980, $300.00 after January 
1, 1980. For further information: Program Coordinator, Continuing Education, Turner Auditorium, 
Room 22, 720 Rutland Avenue, Baltimore, Maryland 21205, Telephone: 301—955—5880. 










OCULOPLASTIC and 
RECONSTRUCTIVE SURGERY 


SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK 
EYE AND EAR INFIRMARY 
OCTOBER 15-18, 1979 


OPHTHALMIC PATHOLOGIST 







A full-time Director of Pathology 
position is available at Wills Eye 
Hospital. An excellent opportunity 
to be part of one of the largest 
clinically active eye institutions in 
the U.S.A. Large residency and 
fellowship programs as well as 
research activities. New Eye Hos- 
pital will open in February 1980. 

. Affiliated with Thomas Jefferson 

. University. Academic setting. Sala- 
ry and rank negotiable. Interested 
applicants should send their cur- 
riculum vitae to Thomas D. Duane, 
M.D., Wills Eye Hospital, 1601 
Spring Garden Street, Philadel- 
phia, Pennsylvania 19130. 








under the direction of 
BYRON C. SMITH, M.D. 
and 
JOHN T. SIMONTON, M.D. 
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The course will include observation of surgical procedures in the 
operating room, lectures and anatomical dissection. 






AMA-CME Credits, Category 1: 32 






Registration fee: $400.00 (Luncheons included) 






For registration and further information, please write: 






* Jane Stark, Registrar 
Post-Graduate Institute ° 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 


New York, New York 10003 






Wills Eye Hospital is an Equal 
Opportunity Employer. 






NEURO-OPHTHALMOLOGY TAPES 


by 
J. Lawton Smith, M. D. 


-The Audio-Journal of Neuro-ophthalmology- 


Doctor—here is GOOD NEWS! You don't have to sweet out that gas line—you don't have 
tc wait on the phone forever to the airling—you don't even have to circle in the traffic for 
over an hour to land at O'Hare, Kennedy, or Atlanta—to get those CATEGORY 1 CME 
credits! ALL you have to do is SUBSCRIBE TO NEURC-OPHTHALMOLOGY TAPES! Volume 
|| just started with the June 1979 issue. If you make out a check to "Neuro- 
ophthalmology Tapes" and rush it to us, we will send you a large three ring notebook to 
hold your tapes PLUS a new one hour cassette each month with ONLY CLINICAL PEARLS, 
and & handout sheet with each tape gives you pertinent references and extra gems! If 
yeu fill out and return the pretest and post-test question, you will get one hour category 
| CME credit for each one hour tape. Thus, you can learn in the car—even while waiting 
in line at the gas station—and still get credit right at home! Why not help the energy 
crunch? SAVE GAS AND STAY AT HOME TO LEARN! The rate is $120 for practitioners, 
$150 for overseas subscribers, and $90 per annum for students, residents, anc 
fellows. 


Finally, we want to emphasize—you do NOT have to worry about HLA antigens, . 


prostaglandins, and generic names that you don’t actually write prescriptions 
for—getting to you on these tapes. They are for the CLINICIAN and are aimed at the main 
in office and hospital practice! 


NEURO-OPHTHALMOLOGY TAPES 
9820 S.W. 62 COURT . 
MIAMI, FLA. 33156 ' 
USA 
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, E ye care. The words them- develop and refine its and precision are never X 
selves are so simple they belie ophthalmic instruments. Nikon X sacrificed for convenience. 
the enormous importance all engineers know that ease of Caring for sight demands the 
human beings attach to sight. | operation is an important ultimate. Nikon. The difference — 

. Those specialists entrusted : feature in an nstrument you between seeing and not seeing. 
with protecting and enhancing will probably use daily to Knowing and not knowing. 
vision are often reminded of examine, diacnose and For further information on the: entire 

k the fragility of this glorious prescribe. line of Nikon instruments for eye care, 
gift. Their skills, used in Time saved in instrument Mies pria ap alii a 
conjunction with sophisticated use means the busy practi- Optical Industries Inc. « 623 Stewart | 
instruments, are dedicated to tioner can devote that extra Avenue, Garden City, NY 11530. 
preserving it. The speed and measure to patients. (536) £2 2208€ 
accuracy of those instruments Concurrently, Nikon insists Look to Nikon 
Is Nikon's concern. on uncompramising standards Bude boi: 64 rt m 4 

Nikon works closely with in its optics and mechanical =I ip hv 

leading eye care authorities to ^ engineering so that accuracy Blicken Sie auf Nikon 


FOR EYE CARE, d 
LOOK TO NIKON. ra 


| PROJECTION VERTEXO- I| OCULAR VERTEXOMETER, IV OPHTHALMOMETER II — 
METER — Features simple operation MODELS 3 AND 4A — The Features ring type fluorescent 
and a large, glare-free screen, bright standard professional tool for illumination for clear, glare-free 
enough for use in normally lighted practitioners and lens manufacturers. observation, even in fully lighted 
rooms. Magnification of 40X. Three- Indicates diopter numbers digitally in rooms. Two-image coincidence 
point self-inking lens marking for the viewfinder to eliminate reading focusing allows more precise 
optical center, cylindrical axis error. Built-in selff-inking lens marking measurement of corneal curvature. 
direction and prismatic base — all for optical center, direction of Dual independent control knobs 
with the stroke of a single lever. cylindrical axis and prismatic base, permit simultaneous measurement of 
even on unusually thick lenses. horizontal and vertical axes. 
III SUBNORMAL VISION AIDS 


— A complete optical system for 
dispensing and patient use. Helps 
patients see near and distant objects 
normally. Deve:oped under guidance 
of practitioners and patients, 

the system consists of a main lens 
plus a selectior of reading 
attachments. Awailable in sizes for 
adults and children. 
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De-centration 


[2] Inadequate visual acuity 


Variation in lens performance 


[6] Eye discomfort 


Lens tightening after 
several weeks wear 


from the same prescription Can't solve all problems 


[4] Limited power availability 


[5] Steps too large between 
base curves 


. AMERICAN HYDRON 
< HAS THESE ANSWERS 
TO YOUR 
SOFT LENS PROBLEMS 








The Hydron® (polymacon) Hydrophilic 
Contact Lens: the lathe-cut polymacon 
lens with the multi-diameter system 
designed to fit more corneas with less 
plastic and solve more visual correc- 
tion needs with precision and predict- 


ability than any other soft contact lens. 


The wide range of Hydron® Lenses now available 
in the United States makes it possible for you to 
successfully fit more of your patients with soft 
lenses. Many of the problems you now encounter 
.with your present soft lenses may be resolved by 
using Hydron® Soft Lenses. 

The Hydron® advanced lens design multi- 
diameter system was created with the following 
three basic goals in order to help you serve your 
patients effectively and to minimize soft lens 


- problems. 


through one supplier 


[9] Can't find the right lens 
for all patients 








One: Produce the smallest lens possible to fit 
the greatest number of corneas, consistent 
with the principle that the smaller the lens the 
healthier the eye [8] (9I. 

The small Hydron? Mini Lens of 13.0 mm is 
recommended to fit corneas as large as 12.3 mm, 
making it possible to fit more corneas 

than any spun cast monocurve lens or any 
lathe-cut bi-curve lens of similar size [8]. 


This thin monocurve with a unique edge design 
(a smooth, rounded profile with carefully con- 


`r 


a 


trolled curvature, apex height and edge lift) gives °. 


comfort, consistent fitting properties and good 
physiological response without reducing fitting 
zone size [6]. 


The Hydron® Lens is a lathe-cut polymacon 
lens. It has strong centration capabilities (1] and 
provides visual acuity that is clear, sharp and 


stable [2]. ^ 


Awe: Supply a complete system with all 


powers in all parameters 

Unlike ether seft Lenses, Hydron® Lenses provide 
a full range of powers: all plus powers, all minus 
powers in any type of lens we make [4]. 


We don’t just provide spherical powers. Our Toric 
Lens can be made to any cylindrical power to 
correct all types of refractive astigmatism [4]. 


Three: Design and manufacture lenses with 
precision.anc reproducibility. 

Eight years of international experience in the 
development, manufacturing and testing of soft 
lenses has. given Hydron® Lenses a reputation for 
high quality. precision and predictable reproduci- 
bility among practitioners in over 30 countries. 
Hydron® Quality Assurance insists on strict specifi- 
cations and high standards of manufacturing with 
100% of all lenses checked at 17 critical " pass/ 
fail" pcints from raw material through finished 
product [3). 


This helps assure that your Hydron® Lens will not 

change shape or form over time M, and that your 

prescriptions will be consistent lens after lens after 
lens (3l. 


Every Hydron* Lens base curve is measured for 
accuracy in the wet state, not just when dry. 


Base curve steps on the Hydron® Mini Lens are 
set at only .20 mm, an increment for a lens of this 
size and thickness which helps assure that if one 
lens is too steep the next is not too flat [5]. 


The Hydron® multi-diameter system is simple, 
yet compete What other line of soft lenses offers 
such a wide range of sizes, powers and designs; or 
solves such a droad range of visual correction 
needs 9? Our simple fitting system can be used 
with either a small diagnostic trial set or a custom 
fitting set. 
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For inquiries or orders contact: à O Please send me information 

American Hydron : on the Hydron® (polymacor) ^ wm. 

2.10 Crossways Park Drive p Hydrophilic Contact Lens 
“Woodbury, New York 11797 : multi-diameter system. Address 

Toll Free WATS lines: oO Please send me a set of 8 City 

Nationwide: 800-645-7544 a — diagnostic trial lenses 

NY State: 800-632-7596 a with warranty at ae EA me ee 

i $144.00 including 2 free è 

or call: , ! prescription lenses. Phone 

516-364-2288 a . | | 

212-3439191 ü Hydron is a tracemark of the National Patent Development Corporation 

- l American Hydron is a National Patent Company. AR979 
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American Hydron now offers its largé inventory of 


Hydron® Lenses for immediate delivery. Wè are 


fully staffed with sales, administration and cus- 
tomer service groups, toll free WATS lines and 
computer order processing designed for fast deliv- 
ery as well as simplified pricing and warranties for 
efficient service. 


Hydron® Lenses are available through American 
Hydron or through selected distributors. 


Mini Lens 

This small and thin, easy to handle, 
13.0 mm lens satisfies the great 
majority of cases with visual acuity 
that is clear, sharp, and stable. A 
monocurve with full 13.0 mm fitting 
zone, strong centering capabilities 
and a unique edge design. 


Semi-Scieral Lens 

This 15.0 mm lens is designed 
especially for larger corneas and diffi- 
cult to fit cases such as: aphakia, high 
myopia and irregular topography. it is 
a complementary lens to the Mini 
and the alternative choice to solve 
the above problems. 
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Toric Lens 

This is the first soft lens that corrects 
all types of refractive astigmatism 
without limitation in cylindrical or 
spherical power. International experi- 
ence shows that practitioners 
average 7096 to 9066 first frt success. 


Data on fileto support all statements. 


IMPORTANT. Read the back of this page 
for a comparison between Hydron* 
Lenses and the three most widely sold 
soft lenses. 

















Based on information available May. 1979. 


COMPARISON OF HYDRON' LENS WITH THREE MAJOR SOFT LENSES 
HYDRON® Lens 





Polymacon polymer Yes No 
Lathe-cut Yes . Yes 
Complete Multi-diameter system Rai 
in full power range Yes No 
Corneal lens (e.g. 13.0 mm): 
Power range All minus, Low minus, § All minus, Low minus, | 
All plus Some plus All plus All plus 
Monocurve Yes NO ^ Yes NO © 
.cCOmm B.C. Steps Yes No * No ® No^ 
Strong Centering 
Capability Yes Yes NO Yes 
Semi-Scleral Lens (e.g.15.0mm) 
Power range All minus. All minus, Low minus All minus, 
All plus All plus ^ All plus 
Custom Toric Lens Yes NO NO NO 
8 years soft lens experience Yes Yes Yes NO 
(1)tetrafilconA (2) bufilcon A (3)spuncast (4)bi-curve (5).30 mm (6) nosteps (7)in 55% water content 
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Before prescribing please consult complete product information, a sum- 
. mary of which follows: 


INDICATIONS: 


1. Hydron* (polymacon) Semi-Scleral and Mini Hydrophilic Contact Lenses are 
indicated for the correction of visual acuity in persons with non-diseased eyes 
and aphakia who have spherical ametropias, refractive astigmatism of 1.50 
diopters or less and/or corneal astigmatism of 2.00 diopters or less. 


2. Hydron” (polymacon) Toric Hydrophilic Contact Lens is indicated for the 
correction of visual acuity in persons with non-diseased eyes and who have 
refractive and/or corneal astigmatism of up to 6.00 diopters (lenses for the 
correction of larger amounts of astigmatism are available by special order.) 


CONTRAINDICATIONS: 

1. Acute and subacute inflammation of the anterior segment of the eye. 
2. Any eye disease which affects the cornea or conjunctiva. 

3. Insufficiency of lacrimal secretion. 

4. Corneal hypoesthesia. 


5. Any systemic disease which may affect the eye or be exaggerated by 
wearing contact lenses. 


6. Allergic reactions of ocular surfaces of adnexa which may be induced or 
exaggerated by the wearing of contact lenses and/or the contact lens 
solutions. 


WARNINGS: 


Medications and Eye Drops: Store ONLY in recommended designated solu- 
tions, as described in package insert and in patient care booklet. NEVER USE 
CONVENTIONAL HARD CONTACT LENS SOLUTIONS 


Use a recommended designated disinfectant soaking solution, cleanser, rins- 
ing solution and lubricating solution, as described in package insert and in 
patient care booklet. 


Abrasions and Infections: If the lenses become less comfortable, remove 
immediately and examine lenses and eyes for presence of a foreign body. If 
any eye abrasion, ulceration, irritation, or infection is present, consult physi- 
cian immediately. 

Aphakic patients: Do not fit postoperatively until surgeon determines the eye 
has healed completely. 


Lens Care Compliance: Patients must adhere to recommended daily care 
procedure to avoid serious ocular infections. 


Wearing restrictions: Remove before sleeping or swimming or in the presence 
of noxious and irritating vapors. Irritation may occur in areas of high environ- 
mental pollution. 


Visual Blurring: Remove until the condition subsides. 


PRECAUTIONS: 


Storage: Store ONLY in recommended designated solutions. If left exposed to 
air, the lenses will dehydrate and should be soaked ONLY in designated 
solutions until soft suppleness returns. 


Cleaning and Disinfection: Lenses must be BOTH cleaned and disinfected 
daily according to instructions. WARNING: DO NOT MIX OR ALTERNATE THE 
CHEMICAL AND HEAT DISINFECTION AND STORAGE SYSTEMS. FLEX- 
:SOt* SHOULD NOT BE USED WITH HEAT DISINFECTION. 





Lens Handling: Wash and rinse hands thoroughly and dry with a lint-free towel 
before handling lenses. Avoid contact with cosmetics, lotions, soaps, creams 
and harr sprays. 


Fluorescein: Use of fluorescein while the patient is wearing the lenses may 
cause the lens to become discolored. Whenever fluorescein is used, flush the 
eyes wrth normal saline solution and wait at least one hour before replacing 
the lenses. 


ADVERSE REACTIONS: 


Serious corneal damage may result from wearing a lens which has been 
soakec in a conventional hard contact lens solution. 


Eye irritation may occur within a short time after putting on a hypertonic lens. 
Removal of the lens will relieve the irritation. 


If a lens adheres to an eye for any reason, apply a few drops of a recommend- 
ed designated saline solution and wait until the lens moves freely before 
removing the lens. 


Rainbows or halos around objects or blurring of the vision may occur if the 
lenses are worn continuously for too long a time. Removal of the lenses and a 
rest period of at least one hour generally relieves these symptoms. 


Wearing Schedule: Conventional methods of fitting contact lenses do not 

apply te these Lenses. For a detailed description of the fitting technique, refer 

to the appropriate Hydron ™ (polymacon) Hydrophilic Contact Lens Professional 
Fitting Guide, copies of which are available from: American Hydron, 210 
Crossways Park Drive, Woodbury, New York 11797 


WEARING SCHEDULE SHOULD BE DETERMINED BY THE EYE CARE 
PRACTITIONER. STUDIES HAVE NOT BEEN PERFORMED TO SUPPORT 
SAFETY FOR EXTENDED WEAR (GREATER THAN 24 HOURS) OF THIS LENS. 


There may be a tendency for the patient to overwear the lenses initially. 
Therefore, the importance of adhering to the initial daily wearing schedule 
should be stressed. 


Care must be taken on the initial visit to assure that the patient is supplied with 
the necessary accessory products and fully understands all care and handing 
instructions for the lenses. Regular recall visits are necessary to assure patent 
health and compliance with instructions. 

HOW SUPPLIED: In a glass vial containing sterile normal saline solution. The 
glass vial is marked with the base curve, dioptric power, diameter, manufactur- 
ing lot numbers, and expiration date. To assure proper lens care and handling 
each patient MUST BE supplied with all Hydron ™ Disinfection accessory prod- 
ucts along with the Hydron ™ Wearer's Guide. 


CAUTION: Federal law prohibits dispensing without prescription. 
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Hydron“ is a trademark of the National Patent Development Corporation. 
American Hydron is a National Patent Company " 
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One Eye Is a Necessity; Two Eyes 


ye a Luxury: A Commentary 


To the EXitor.-If one accepts the 
philosophy that one eye is a necessity 
and two ewes are a luxury, the indica- 
tions for cataract surgery take on an 
entirely different shape, particularly 
in those patients who are 65 years of 
age or older and qualify for Medicare. 
By this manner of thinking we 
become engaged in holistic ophthal- 
mology were the visual needs and 
visual functions of the patient are 
considered rather than the fact that a 
cataract is there. 

American ophthalmologists, having 
been nudged by the Department of 
Health, Education, and Welfare 
(DBEW), are now attempting to 
formulate zuidelines for cataract sur- 
gery to serve as model criteria for 
hospital review committees. However, 
the assessment of visual function in a 
patient with a cataract is not a simple 
procedure. It requires an alert and 
responsive patient who is not recalling 
what his better eye has seen. He must 
also understand when responding as 
to what is recognized as blurred and 
what is seen as distinct. It also 
requires € patient and sympathetic 
examiner, who must draw out the 
individual with encouraging words 
and manner, at the same time observ- 
ing the ef'ort the patient is using in 
trymg to read the Snellen test types. 
The addi ion of descriptive words 
following -he Snellen fraction as "slow 
and deliberate," "poor responder," or 
"tends to guess" records the visual 
function more descriptively. 

Traditienally, in almost all reports 
on preoperative cataract visual rec- 
ords, only the distant vision is noted. 
The importance of also recording near 
vision is necessary to accurately evalu- 
ate visual function. I find the terms 
"ambulatimg visual acuity,” "counting 
fingers," and "hand motions" quite 
crude anc an inaccurate manner of 
communicating the degrees of low 
vision les. than 20/400 and Jaeger's 
test type ^. In its place, I have used a 
wall-hung Snellen chart held 91 em (3 
ft) from the patient and I have record- 
ed what the patient is able to read, eg, 
Snellen, 9. cm (3 ft), 20/30, in place of 
the above terms. This is more mean- 
ingful ane can be duplicated on other 
occasions. 

In evaluating the visual function of 
a patient. a*holistie approach is more 
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meaningful. The visual functicn of an 
80-year-old patient whose nuclear 
cataract limits his distant vision to 
20/200 to 20/400 and yet who is able to 
follow the stock quotations in the 
daily newspaper might fird this 
distant vision sufficient for his visual 
needs if he is also physically inactive. 
The visual function of this patient 
would be inadequate for his visual 
needs if he were stil] physically active 
and enjoyed golfing or sailing, for 
instance. This is holistic ophthalmolo- 
gy as related to indication for eataract 
surgery. 

There appears to be a great increase 
in the number of cataract operations 
done in the past decade. This may be 
due to a change in the indications, the 
technical improvement in the opera- 
tion, and the advent of Medieare for 
those 65 years of age or older. Medi- 
care became effective on July 1, 1966. 
The following statistics were listed 
under “Surgical Operations im Short- 
Stay Hospitals" from the DHEW.' 
The number of lens extractions done 
in 1965 (pre-Medicare) was listed as 
92,000 in patients 65 years of age and 
older. By 1975, the number of lens 
extractions increased to 238,000 in the 
same age group. According to the 
same source, the total number of cata- 
ract operations for persons of all ages 
done in 1965 totalled 150,000 and in 
1975 totalled 333,000. Because of these 
increasingly acceptable reasons and 
possibly others, it appears te be not 
too uncommon to find in the age 
group 65 years and older an early 
cataract removed in the presence of a 
well-functioning remaining eye. 

At the recent American Intraocular 
Implant Society Symposium (April 
1979), where the visual results of 
surgery of various types of intraocular 
lens were given, only the preoperative 
and postoperative vision of the im- 
planted eye was given, not the vision 
in the eye not operated on. It appears 
that neither the visual function nor 
the visual needs of the patients were 
considered but only the fact that a 
cataract was there. An excellent 
example of this type of thinking is 
revealed by Schwartz, who related 
the ophthalmologic experienee of his 
88-year-old father-in-law, a retired 
Montana homesteader, whc had a 
cataract extraction with insertion of 
an intraocular lens. The postcperative 
course was complicated by pestopera- 
tive irrationality of the patient, who 


pulled off the protective eye dressing 
and damaged his eye, resulting in a 
cloudy cornea and vision reduced to 
light perception. A second ophthalmol- 
ogist was consulted and recommended 
no further surgery since the remain- 
ing eye was functioning well for this 
88-year-old patient's visual needs. If 


the evaluation of the second ophthal- - 


mologist is accepted as valid, then 
what medical reason prompted the 
cataract removal and lens implanta- 
tion initially? 

The visual function in an elderly 
patient with 20/100 to 20/200 vision 
can often be better assessed by 
observing how the patient gets around 
the office or asking a relative how well 
the patient is able to get about his 
home in such activities as watching 
television, seeing the food at the table, 
helping in the kitchen, ‘caring for 
himself in the bathroom, and walking 
in the yard. Such a patient is. usually 
happier with his impaired phakic 
vision than with aphakic vision and 
good spectacles. Such a patient might 
also be happy with a successful lens 
implant. 


In a patient with two eyes, the 


"necessity" of one eye must be 
assessed with regard to the quality of 
vision that is being evaluated. Apha- 
kic vision and spectacles, when record- 
ed on the Snellen chart, should not be 
compared with phakic vision because 
of magnification and distortion. A 
case history might better explain this. 
A 78-year-old man had a successful 
lens extraction with spectacle vision 
corrected to 20/25 and J 1. Yet, he 
preferred the 20/70, J 0 eye that was 
not operated on to do his shopping and 
daily chores, but used the eye operated 
on with spectacles when he wanted to 
read. He functioned in this manner 
for two years until his phakie eye was 
no longer functioning sufficiently for 
his visual needs, at which time he 
requested a lens extraction with a lens 
implant. The uncorrected final result 
with a lens implant was 20/50 J 3, with 
which he was able to walk on the city 
streets, get on the bus, and perform 
other activities. His nonimplanted eye 
then became his "spare-tire eye" with 
spectacles. 

In a country like Pakistan, where 
cataracts are permitted to run a natu- 
ral course untreated, it is common 
knowledge that patients -only seek 
medical help when their &nly remain- 
ing seeing eye does not meet their 
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. visual needs. Here in the United 


States, our visual needs are more 
demanding, as a small lens opacity 
that interferes with a patient's ability 
to follow a golf ball after a drive or 
causes him to fail to pass the 20/40 
driver's relicensing test is often suffi- 
cient reason for lens extraction. 

In those patients 65 years of age 
and older whose physical age limits 
activity, one eye with good sight may 
be sufficient for their needs in spite of 
poor vision in the second eye. The 
need to maintain binocularity is not 
often a complaint, as the diminishing 


. vision of a cataractous eye is mostly a 


gradual process the patient adapts to 
when he has an eye with good sight. 
Removing a cataract to act as a 
"spare-tire eye" in case something 
happens to the remaining eye with 
good sight is a form of rationalization 
that can be sold to a submissive 
patient. This is not to be said of an 
intumescent lens in a potentially glau- 
comatgus eye. When the visual needs 
of a patient are considered, there is no 
need to do bilateral lens extraction 
within a week's period in an 88-year- 
old patient who then returns to a 
nursing or chronic care home. One eye 
suecessfully treated would serve such 
a patient well for his visual needs. 
Holistic ophthalmology becomes a 
manner of thinking, for he who holds 
such a concept will also accept the 
conception that "one eye is a necessity 
while two eyes are a luxury." 
WAYNE W. Wowuca, MD 
Honolulu 


l. Vital and Health Statistics. Series 13, No. 
34. US Dept of Health, Education, and Welfare, 
1978. 

2. Schwartz TB: The specter of decrepitude. 
N Engl J Med 299:1248, 1978. 


Commotio Retinae 


To the Editor.—With reference to the 
recent article by Sipperley et al 
(ARCHIVES 96:2267-2273, 1978), we feel 
that a distinction should have been 
made between commotio retinae re- 
sulting’ from nonperforating mechan- 
ical injuries to the globe in which 
visual impairment is transient and 
retinal opacification clears without 
sequelae within a matter of days, the 
more common form, and the condition 
in which, following resolution of trau- 
matic clouding, cystic maculopathies 
or retinal epithelial disturbances be- 
come apparent; visual function in 
these cases is often severely and 
permanently impaired. 

The auth®rs, in their study of the 
pathologic changes responsible for 
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traumatic retinal opacification in pri- 
mates, have provided valuable infor- 
mation about the processes involved in 
the production of posttraumatic pig- 
mentary retinopathies. Investigations 
carried out for patients with traumat- 
ic retinal edema in whom pigment 
changes later developed confirm that 
when fluorescein angiographic studies 
are performed soon after injury, 
staining of the pigment epithelium 
may develop. If clouding is observed 
at the posterior pole, a dense central 
field defect can usually be detected 
and visual acuity, initially severely 
depressed, recovers only slowly, if at 
all, over a matter of several weeks.' 
We agree that photoreceptor outer 
segment damage may well contribute 
to the loss of retinal transparency in 
such cases, but this type of traumatic 
opacification is not the same as that 
described by Berlin? in 1873 who, inci- 
dentally, described the development 
of retinal pallor not only in the retina 
on the opposite side of the globe to the 
site of missile impact, but also in the 
retina adjacent to the impact site. 
We find it difficult to understand, if 

photoreceptor disruption were the 
principal factor responsible for edema 
described by Berlin when seen at the 
posterior pole, how visual acuity 
recovers in the majority of cases to 
normal or near normal levels within a 
matter of days. The disturbances that 
we have observed in pigs' retinas in a 
recent study indicate that the lesions 
in the inner retinal layers are tran- 
sient in nature; intraretinal edema of 
the axons resolves within four hours 
and those of the glia cells in two to 
three days (unpublished data). The 
time scale of these responses is not 
dissimilar to those originally de- 
scribed by Berlin in man.” 

J. C. DEAN Hart, MD, FRCS 

RICHARD BLIGHT, MD 

Bristol, Great Britain 


1. Hart JCD, Frank HF: Retinal opacification 
after blunt non-perforating concussional injuries 
to the globe: A clinical and retinal fluorescein 
angiographic study. Trans Ophthalmol Soc UK 
95:94-100, 1975. 

2. Berlin R: Zur Sogenannten Commotio reti- 
nae. Klin Augenheilk 11:42-79, 1873. 


In Reply.—Clinical observations indi- 
cate that the retinal opacity in trau- 
matically induced commotio retinae is 
at the level of the outer, sensory part 
of the retina. In traumatized primate 
eyes, direct correlation of the area of 
opacified retina and its histologic 
appearance confirms that immediate- 
ly after trauma the only abnormality 
is disruption of receptor cell outer 
segments. No cytoplasmic edema of 


the inner part of the retina T" 


cell axons) or glia cells is present. We 
cannot tell whether the findings of 
Hart and Blight result from examina- 
tion of directly traumatized retina 
(rather than the contrecoup areas of 
posterior pole retina we examined) 
from a different response of the pig 
eye compared to the primate eye The 
findings in the primate, however, 
closely simulate the clinical and fluo- 
rescein angiographic features of hu- 
man commotio retinae. 

The visual acuity after commotio 
retinae involving the macular area 
would seemingly depend on the 
degree of damage to photoreceptors 
and their ability to restore their 
normal function. If many receptors in 
the foveal area are permanently 
destroyed, then it is unlikely that 
normal vision would return. If, howev- 
er, the degree of outer segment 
damage is less, many receptors may 
be able to reconstruct new outer 
segments, as is seen after a reattach- 
ment procedure following experimen- 
tal retinal detachment.' Kroll and 
Machemer demonstrated that in de- 
tached retinas, receptor cells lose their 
normal outer-segment structure. With 
reattachment, there is a rapid in- 
crease in receptor protein synthesis 
and reappearance of intact outer- 
segment discs within 48 hours. Thus, 
the return of visual function after 
traumatic injury to outer segments 
might be explained by the known 
regenerative capabilities of receptor 
cells. 

In our monkeys subjected to blunt 
trauma, the degree of late pigment 
epithelial abnormality varied from 
none to severe, yet retinal opacifica- 
tion due to outer-segment damage 
was present in every eye and was 
clinieally and histologically similar in 
qualitative terms irrespective of the 
pigment epithelial response. One 
might speculate that the more severe 
the damage to the retina (and, 
perhaps, to pigment epithelium), the 
more likely pigment epithelial 
changes will be. Yet, this is simply 
differentiating degrees of the same 
pathologic change and should not be 
taken to represent different patho- 
genetic processes that Hart and 
Blight feel require a "distinction." 

Harry A. QUIGLEY, MD 
Baltimore 

JACK O. SIPPERLEY, MP 
J. DoNALD M. Gass, MD 
Miami 


1. Kroll AJ, Machemer R: Experimental reti- 
nal detachment in the owl monkey: VIII. Photo- 
receptor protein renewal in early retinal reat- 
tachment. Am J Ophthalmol 72:356-366, 1971. 
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difference in eyewear. 


We make the difference. 


ja Benson’s eyewear specialists share your concern for efficient, quality 
optical service. Benson’s builds 65 years of experience into every 
pair of BRx-Quality eyewear. 


We appreciate your continuing commitment to Quality. 





The BRx-Quality difference builds your practice 
tbrougb patient satisfaction. 
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The Department of Ophthalmology 
Santa Ana-Tustin Community Hospital 
and Orange County Retina Medical Group 


BASIC VITRECTOMY COURSE, 


Emphasizing Ocutome/Fragmatome 
Technique and Anterior Segment 
Surgery October 26th and 27th, 1979 
Santa Ana-Tustin Community Hospital 
Santa Ana, California 


Faculty 


Thomas M. Aaberg, M.D. The Medical College of 
Wisconsin David Apple, M.D. University of lowa 
Hospital James Diamond, M.D. Tulane University 
Robert Fenzl, M.D. Orange County Ophthalmology 
Medical Group John V. Fiore, Jr., M.D. Orange County 
Retina Medical Group Michael Goldbaum, M.D. 
University of California, San Diego John M. 

Maggiano, M.D. Orange County Retina Medical Group 
University of California, Irvine Trexler Topping, M.D. 
The Medical College of Wisconsin Stephen H. 
Sinclair, M.D. Scheie Eye Institute David Vastine, M.D. 
Pacific Medical Center 














Lecture Day and 


Laboratory and Animal Surgery Limited Enrollment 
16 CME credits Tuition $450.00 
Lecture Day only 8 CME credits Tuition $125.00 
Resident Physicians, Nurses and 

Technicians Tuition $ 75.00 


(There will be a special section for nurses and 

technicians) 

Contact: Jo Ann Silva, R.N. 
Orange County Retina Medical Group 
1200 North Tustin Avenue, Suite 140 
Santa Ana, California 92705 

(714) 972-8432 


Department of Ophthalmology 
and 
Office of Continuing Education 
i School of Medicine 
The University of North Carolina at Chapel Hill 


AN INTRAOCULAR 
LENS IMPLANTATION COURSE 


October 20-21, 1979 
January 4-5, 1980 
May 16-17, 1980 


Topics Faculty 
Video-taped tech- * Don Dickerson Paul Simel 
niques John Gilmore Dave Eifrig 
Pre- and post- Dennis Shepard Ken Cohen 
operative Elliot Blaydes Bob Peiffer 
care Dick Schulze John Alpar 
Complications Charles Tillett and others 
IOL power calcula- Steven White 
tions 
Instrumentation 
IOL manual 
r^ Retinal and corneal 


. care 
Practice sessions 


For registration contact: Office of Continuing Education, 319 
MacNider Bldg. 202H, Chapel Hill, N.C. 27514 (919) 933-2118 
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Prescribing Information $ ? + 
CHLOROMYXIN 

(chloramphenicol-polymyxin ophthalmic e 
ointment) 

Description e 


Each gram of Chloromyxin (chloramphenicol- 
polymyxin ophthalmic ointment) contains 1C mg 
(1%) chloramphenicol and 5,000 units poly- 
myxin B (as the sulfate) in a special base of ia 
petrolatum and polyethylene 
Actions 
Chloramphenicol, a broad-spectrum antibiotic 
originally isolated from Streptomyces veneze- 
elae, is primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated aminoacids from soluble 
RNA to ribosomes. Studies have shown that 
chloramphenicol is not absorbed in measurable 
amounts by topical application to the eye. Devel- 
opment of resistance to chloramphenicol can be 
regarded as minimal for staphylococc: and 
many other species of bacteria 

Polymyxin B sulfate is one of a group of basic 
polypeptide antibiotics derived from Bacillus 
polymyxa (B aerosporus) and has a bacteriodal 
action against almost all gram-negative bacili 
except the Proteus group. Polymyxins increese 
the permeability of bacterial cell wall mem- 
branes. All gram-positive bacteria, fungi, anc the 
gram-negative cocci, Neisseria gonorrhoea? and 
N meningitidis, are resistant 
Indications 
Chloromyxin (chloramphenicol-polymyxin 
ophthalmic ointment) is indicated for the treatment 
of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol- and/or polymyxin-suscep.ible 
organisms. 
Contraindication 
This product is contraindicated in persons 
sensitive to any of its components 
Warnings 
Prolonged or frequent intermittent use of topcal 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 
Precautions 
The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures shculd 
be taken 

In all except very superficial infections, the 
topical use of chloramphenicol should be sup- 
plemented by appropriate systemic medicaton 
Adverse Reactions 
Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marow 
hypoplasia following the topical use of chlorem- 
phenicol eye drops has been reported 
Dosage and Administration 
A small amount of ointment placed in the lower 
conjunctival sac every three hours, or more 
frequently if deemed advisable by the prescr 5- 
ing physician. Administration should be con- 
tinued day and night for the first 48 hours, after 
which the interval between applications may be 
increased. Treatment should be continued fcr at 
least 48 hours after the eye appears normal 

Total dosage of polymyxin, systemic and 
ophthalmic, exceeding 2.5 mg (25,000 units )/ 
kg/day should be avoided * 
How Supplied 
N 0071-3082-07 Chloromyxin (chloramphen- 
col-polymyxin ophthalmic ointment) is supphed 
sterile in ophthalmic ointment tubes of 3.5 g 

UL 
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PARKE-DAVIS 
Division of Warner-Lambert Company 
Morris Plains, NJ 07950 — PD-JA-2460-1-P (6-78) 
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Thename isnew! -7 


~ CHLOROMYXIN 


chloramphenicol-polymyxin 
ophthalmic Oi men 


è 


conjunctival and corneal infections" 


Effective in superficial 





g Chlorcmyxin, a combination 
of chloramphenicol and poly- 
myxin, covers’ many gram- 
positive organisms, including 
staphylococci, and almost all 
gram-negative bacilli. 

m Works well against Pseudo- 
monas aeruginosa, a danger- 
ous and opportunistic organism 
which grows better in the 
cornea than in any other known 
medium: 


Chloromyxin is preservative-free. 


"When caused by susceptible organisms 
e * Vaughan D, Asbery T. General Ophthalmology. ed 8 


Las Altos, CA Lange Medical Publications, 1977, p 296 


Chloromysi 


Chioramphenico! 
olymy xin 
Ophthalmic Ointm 
Caution - Federal le 
prohibits cispensns 
""hogt presceptio^ 


15 GRAMS 
PARKE-DAVIS 


Please see prescribing information on preceding page. 


Each gram of Chloromyxin Ophthalmic 
Ointment contains 10 mg (1%) chloram- 
phenicol and 5,000 units of polymyxin B (as 
the sulfate) in a special base of liquid 
petrolatum and polyethyiene. 


Prolonged or frequent ntermittent use of 
topical chloramphenicol should be avoided 
because of the possibility of nypersensi- 
tivity reactions, including bone marrow * 
hypoplasid. 


All gram-positive bacteria, fungi, and the 
gram-negative cocci, Nersseria gonorrhoeae 
and N meningitidis, are resistant to poly- 


myxin B alone. And, all fungi are resistant to - 


chloramphenicol. Total dosage of polymyxin, 
Systemic and ophthalmic, exceeding.2.5 mg 
(25,000 units)/kg/day should be avoided. 


PARKE-DAVIS 
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THE GRYO SYSTEM | 






that specializes in everything 


456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 
New York * Los Angeles * Chicago * Houston * Atlanta * Cleveland 


Philadelphia - 
" All products repaired and serviced in Broomall, Penna. 





For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds... the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 


System that's at home in any O.R., call or write for details 


on the new ACU22. 
@ Exhaust vent on back of console guides coolant gases (CO; 
or N20) out of the O.R. (via tubing). 


€) Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


© Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


Q Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric. 


MICRO (1MM) PROBES 


MACHEMER/BIETTI PROBE 
larger (6mm x 3mm) tip reduces 
time for multiple application 
procedures. 


straight curved 
cataract cataract 





(Keeler 


..With the future in sight 


Allergic conjunctivitis, ci aol con- 
junctivitis, vernal atarrh — they’re 
not superficial to your patients with 
tearing. redness and pain. That's 
why you want to prescribe effective 
relief... HMS. 

In numerous studies!:2:3 HMS has w 
proven effective m controlling super- — 
ficial ocular inflammation and its 


w 9023-0074-10 







y» NIU pane coser nsity for rais- 
ing WP tha de Shoe That 
means the danger of steroid-induced 
glaucoma is reduced. In fact, HMS 
is the only steroid indicated for epi- 
nephrine sensitivity in glaucoma 
patients. 
Plus, HMS contains the soothing, 





: 10$ | 
symptoms. meme lubricating Liquifilm® (polyvinyl 
HMS provides the potent anti- 5" "B alcohol 1.496) vehicle to comfort the 


inflammatory activity of a steroid, 





HMS” (medrysome) 1.0% voee sterile ophthalmic suspension 
DESCRIPTION — Centains: medrysone 1.0% with: Liquifilm (polyvinyl alcohol) 1.4% 
INDICATIONS — H ~IS | one) is effective in the treatment of allergic conjunctivitis, vernal 
conjunctivitis, episcleritis, anc d'opiiesittine sensitivity. 
CONTRAINDICATIOGNS — HMS | medrysone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva and cornea. Ocular tuberculosis. 
Fungal diseases of the eye. Hypersensitivity to any of the components of the drug. 
WARNINGS — 1. “cute purulent untreated infections of the eye may be masked, enhanced or 
a@ivated by the sresence of steroid medication. 2. Corneal or scleral perforation occasionally 
Was been reportee with prolonged use of topical steroids. In high dosage they have been asso- 
ciated with cornea! thinning. 3. Prolonged use of topical steroids may increase intraocular pres- 
sure, with possible resultant glaucoma, damage to the optic nerve, and defects in visual acuity 
and fields of vision. However. data from 2 uncontrolled studies indicate that in patients with 
increased intraoc\lar pressure and in those susceptible to a rise in intraocular pressure upon 
application of topical steroids. there is less effect on pressure with HMS than with dexameth- 
asone or betamethasone. 4. Prolonged use of topical corticosteroids may rarely be associated 
with developmen--of posterior subcapsular cataracts. 5. Systemic absorption and systemic side 
effects may re din évith the use of topical steroids. 6. HMS" (medrysone) is not recommended 
fos use in iritis and uveitis as its therapeutic effectiveness has not been demonstrated in these 
conditions. 7. Steroid medication in the presence of stromal herpes simplex requires great cau- 
tion; frequent slit :amp microscopy is suggested. 8. Prolonged use may aid in the establishment 
of seeondary octiler infections-from fungi and viruses liberated from ocular tissue. 

» 
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So, treat the troublemakers i in sight. Prescribe HMS. 


eye and prevent corneal drying. 





Use in Pregnancy: The use of topical steroids in pregnancy should be limited to conditions seri- 
ous enough to warrant such treatment, so that possible risk to the fetus may be justified by the 
expected benefit to the mother. 

PRECAUTIONS— With prolonged use of HMS (medrysone) the intraocular pressure and lens 
should be examined periodically. In persistent corneal ulceration where a steroid has been 
used, or is in use, fungal infection should be suspected. 

ADVERSE REACTIONS — Occasional transient stinging and burning may occur on instillation. 
References: 

1. Dorsch, W. and Thygeson, P. The clinical efficacy of medrysone, a new ophthalmic steroid. 
Am J Ophthalmol 65(1):74-75, 1968. 2. Thorson, |.C. and Eriksen, S.P. Anti-inflanmatory 
properties of medrysone in external ocular inflammatiors. Am J Ophthalmol 71(4):844-846, 
1971. 3. Bedrossian, R. H. and Eriksen, S.P. The treatment of ocular inflammation with medry- 
sone. Arch Ophthalmol 81:184-191, 1969. 
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Mode! AC-20 Anterior Chamber (Kelman) 





Model PC-10 Posterior Chamber, 2-Loop 


Heyer-Schulte intraocular lenses' are 
precision designed and are lathe-cut 
and polished from Perspex CQ. 
Deliberate and precise fabrication 
methods, and the research capabilities 
of American Hospital Supply 
Corporation, have resulted in lenses of 
high quality and workmanship that are 
immediately recognized by the 
implanting surgeon. 

Heyer-Schulte has developed a pro- 
prietary process that results in a// edges 
being fully radiused and finely polished. 


Heyer-Schulte 

Medical Optics Center 
Subsidiary of American 
Hospital Supply Corporation 
1402 East Alton Avenue 
Irvine, California 92714 
1-800-235-5735 
1-880-322-6971 (California) 
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Model IC-10 
iridocapsular, 2 Loop 


Mode! AC-10 Anterior Chamber 


The Kelman Anterior Chamber Lens 
is used following intracapsular and 
extracapsular cataract extraction. The 
lens, which has three point fixation, can 
be inserted through a small 5mm. 
incision, making it a better choice for 
secondary implantation. Due to its 
unique design, the Kelman lens is very 
flexible and is lighter than other anterior 
chamber lenses. Tenderness-on-touch 


has been reported to be greatly reduced. 


Model IF-10 Iris Suture, 
2 Loop 


‘Intraocular lenses are investigatienal devices, 
limited by U.S. law to investigational use. 


Model IF-25 


(Polypropylene) 


ep. 
Sd 
N 
Transiridectomy Clip (1 e 
/ 
*Sauflon lenses are investigationabdevices and are 
not commercially available. P 


UNRETOUCHED PHOTOGRAPHS 


As in the AC-10 anterior chamber 
lens, the “vault” of the optic is a 
consistent 0.5mm. and lenses are 
available in haptic diameters from 
11.5mm to 13.5mm in .5mm steps. 
Lenses from 15.0 D to 22.0 D ara 
available in .5 D increments. 

Heyer-Schulte is currently 
sponsoring instructional courses on 
implantation of Kelman anterior 
chamber lenses. Please ask us “or 
complete details. 


Model IF-20 
Transiridectomy Clip 
(Platinum) 
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Model IF-30 Iris C: p, 
4 Loop (Binkhorst) 
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Rabbit Endothelium. Seanning 
electron micrograph (SEM 550x) 
Rabbit Endothelium after dynamic 
touch with uncoated PMMA (550x) 
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Even with the most careful surgical 
techniques it is not always possible in 
difficult cases to avoid IOL-cornea touch. 
Heyer-Schulte has spent over two 
years carefully assessing methods to 
modify surfaces of intraocular lenses 
to reduce endothelial damage. This 
research continues to be a major activity 
and commitment at Heyer-Schulte. 
Aithough surface modified lenses are 
not yet available for distribution, 








Rabbit Endothelium after static 
touch with uncoated PMMA (550x) 


Rabbit Endothelium after dynamic touch with PMMA 
hulte water soluble polymer (550x) 
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coated with a Heyer-Sc 
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dramatic advances have been made. In 
vitro testing has shown that intraocular 
lenses with dissolvable, water soluble 
polymer coatings reduce endothelial 
damage during both static and dynamic 


touch between endothelium and PMMA. 


Heyer-Schulte is a concerned 
company, dedicated to ophthalmology. 
Various means of modifying surfaces of 
intraocular lenses will continue to be 


investigated — for your patient's benefit. 


Heyer-Schulte 

Medical Optics Center 
Subsidiary of American 
Hospital Supply Corporation 
1402 East Alton Avenue 
Irvine, California 92714 
1-800-235-5735 
1-800-322-6971 (California) 
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Human corneal 
endothelium (130x) as 


viewed with 


eyer-Schulte 


non-contact endothelial 
micrescope (slit lamp 


attachment). 
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For steroid-responsive inflammatory disorders of the anterior segment 


. CONVENIENCE... drop after drop ~- 
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Sterile Ophthalmic Solution 
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"mmm DECADRON capiti, 


(DEXAMETHASONE SODIUM PHOSPHATE | MSD) 


asone Phosphate Equiv@ent 


Noumos. ; ( 1% Dexameth 
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e The OCUMETER conveniently dispenses 


one drop a: a time 
e No eyedropper is necessary 


e Remains stable at room temperature 


OCUMETER 


OPHTHALMIC DISPENSER ————- 
a highly effective medication 
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e May be carried in pocket or purse 
e pH compatible with that of the eye 


Contraindications Acute superficial herpes 
simplex keratitis. 

Fungal diseases œ ocular or auricular struc- 
tures. 


Vaccimia, varicella. and most other viral dis- 
eases of the cornee andiconjunctiva. 


Tuberculosis ofthe 3ye. 


Hypersensitivity to € component of this medica- 
tion. 


Perforation of drum membrane. 


Warnings: Empioyment: of steroid medication 
in the treatment cf stromal herpes simplex 
requires grea! caution; frequent slit-lamp 
microscopy !s maneatory. 


Prolonged use may result in glaucoma, dam- 
age to the optic newe, defects in visual acuity 
and fields of vision, »osterior subcapsular cata- 
ract formation, or may aid in the establishment 
of secondary oeula: infections from pathogens 
liberated from azula tissues. 


In those diseases causing thinning of the 
cornea or sclera, perforation has been knownto 


Copyright © 1978 by Mesk & C» , Inc 
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occur with the use of topical steroids. 


Acute purulent untreated infection of the eye or 
ear may be masked or activity enhanced by the 
presence of steroid medication. 


Usage in Pregnancy — Safety of intensive or 
protracted use of topical steroids during preg- 
nancy has not been substantiated. 


Precautions: As fungal infections ofthe cornea 
are particularly prone to develop coincidentally 
with long-term local steroid applications, fun- 
gus invasion must be considered in any persist- 
ent corneal ulceration where a steroid has been 
used or is in use. 


Intraocular pressure should be checked fre- 
quently. 


Adverse Reactions: Glaucoma with optic 
nerve damage, visual acuity and field defects, 
posterior subcapsular cataract formation, sec- 
ondary ocular infection from pathogens includ- 
ing herpes simplex liberated from ocular tis- 
sues, perforation of the globe. 


Rarely, filtering blebs have been reperted when 


on WAA 
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topical steroids have-been used following cata- 
ract surgery. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 


Rarely, stinging or burning may occur. 


How Supplied: Sterile ophthalmic solution in 
2.5-ml and 5-m! glass bottles with dropper 
assembly andin 5-ml OCUMETER* oph- 
thalmic dispensers, containing per milliliter of 
buffered solution: dexamethasone sodium 
phosphate equivalent to 1mg (0.1%) dexa- 
methasone phosphate; creatinine, sodium cit- 
rate, sodium borate, polysorbate 80, disodium 
edetate in the OCUMETER, sodium hydroxide 
to adjust pH in glass bottles, hydrochloric acidto 
adjust pH in plastic dispensers, water for injec- 
tion, and sodium bisulfite, phenylethanol, and 
benzalkonium chloride added as preservatives. 


For more detaiied information, consult your 
MSD representative or see full prescribing 
information. Merck Sharp.& Dohme, Division of 
Merck & Co., INc., West Point, Pa. 19486 à 


J370001(009) 
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"HOW TO" 
CONTACT LENS MEETING 


Sponsored By 
Department of Ophthalmology 
New York Medical College 


October 8th-9th, 1979 


Host Inn 
Harrisburg, Pa. 


A distinguished panel of renown practition- 
ers will present a meaningful clinical 
oriented program. A “must” course in this 
exciting day of new lenses and tech- 
niques. 


STUDENTS—FREE 


For registration, please write: Bob Morrison, Chairman 
Peggy Drewett, Administrator 
P. O. Box 1771, Harrisburg, Pa. 
17105 
or PHONE: A.C. 717 233-8783 


SHEETS EYE FOUNDATION 
AND TEMPLE UNIVERSITY , 
DEPARTMENT OF 
OPHTHALMOLOGY 
PRESENTS 


Extracapsular and Phacoemulsification Workshops 
August 9, 10, 11, 1979 Odessa, Texas 
February 7, 8, 9, 1980 Odessa, Texas 


INTERNATIONALLY KNOWN 
PERMANENT AND VISITING FACULTY 
LIVE SURGERY DEMONSTRATION 


MULTIPLE LAB SESSIONS WITH ANIMAL AND ARTIFICIAL 
EYES, KELMAN PHACOEMULSIFICATION UNIT AND OTHER 
EXTRACAPSULAR INSTRUMENTS. 


Category | CME Credit 
Fee: $1,000.00, Limited Enrollment 


(Philadelphia Course May 31, June 1, 2, 1979. Fee to 5e 
announced) 


For information and registration contact Barbara Burge, 
Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
Phone: Area Code 915 367-7241. 


1980 
INTERNATIONAL CATARACT 
SURGERY SYMPOSIUM 
February 18-19-20, 1980 


LaPosada Resort Hotel 


Scottsdale, Arizona 


FACULTY 


Eric ]. Arnott 


England England 


Ronald W. Barnet 


United States United States 


Kenneth J. Hoffer Donald L. Praeger 


D. Peter Choyce Charles D. Kelman Edward L. Shaw 


United States United States 


Harold A. Stein 


United States Canada 


For information please write: Arizona Foundation for Ophthalmic 
Research and Education 
421 North 18th Street, Suite 105 
Phoenix, Arizona 85006 
Phone: (602) 257-1077 
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Share your views... 
with the «Haag-Strerb 
teaching microscope 7100 


This monocular microscope for 2 
observers provides 10 times magnifi- 
cation through an easily-read cross 
pattern which permits rapid identifi- 
cation of specific eye areas. 


m 
«av 
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It is designed to allow participation in 
the examination by your professional 
collaague or by the student, the tech- 
nician or the nurse. It also allows the 
teaching of applanation tonometry 
with the Applanation Tonometer T909. 


The microscope 7100 fits all original 
Haag-Streit slit lamps 900, it is the 
perfect solution for both joint consul 
tation and instruction. 


For *urther information contact your 
nearest Haag-Streit representative 


_Haag-Streit Service, Inc. 
— Subs diary of Haag-Streit AG., Berne, Switzerland 
P.O. Box 127, 6 Industrial Park 


Waldwick, New Jersey 07463 
(201) 445-1110 
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KRESGE EYE INSTITUTE 


of 


WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 
Presents a five-day intensive continuing education course \ 
OPHTHALMOLOGY: 
BASIC AND CLINICAL REVIEW 


November 23-27, 1979 
Hyatt Regency Dearborn 
Dearborn, Michigan 


CORNEA AND EXTERNAL DISEASES 
(4 hours) 


NEUROANATOMY AND NEURO- 
OPHTHALMOLOGY 
(4 hours) 


. PATHOLOGY | & II 


(8 hours) 


EMBRYOLOGY AND ANATOMY 
(4 hours) 


STRABISMUS 
(4 hours) 


OPTICS AND REFRACTION 
(6 hours) 


GLAUCOMA AND METABOLIC DISEASES 
(4 hours) 


PHARMACOLOGY AND THERAPEUTICS 
(4 hours) 


MEDICAL OPHTHALMOLOGY 
(4 hours) 


COURSE DIRECTOR: Maurice Croll, M.D. 


DIRECTOR: Frank Nesi, M.D. 


Juan J. Arentsen, M.D., Assistant Professor, Jefferson University; 
Director of Medical Education, Wills Eye Hospital 


David Cogan, M.D., Medical Officer, National Eye Institute 


Myron Yanoff, M.D., Chairman, Department of Ophthalmology, 
University of Pennsylvania, Director of Scheie Eye Institute 


David M. Worthen, M.D., F.A.C.S., Professor and Head, Division of 
Ophthalmology, University of California San Diego 


Robert D. Reinecke, M.D., Professor and Chairman, Department of 
Ophthalmology, Albany Medical College of Union University 


Jack T. Holladay, M.D., Unit Director, Low Vision Unit, Hermann 
Eye Center, University. of Texas Health Science Center at Houston 


Steven M. Podos, M.D., Professor and Chairman, Department of 
Ophthalmology, Mt. Sinai School of Medicine 


Joel S. Mindel, M.D., Ph.D., Assistant Professor, Department of 
Ophthalmology, Mt. Sinai School of Medicine 


Paul Henkind, M.D., Ph.D., Professor and Chairman, Departmen: 
of Ophthalmology, Montefiore Hospital and Medical Center 


THIS COURSE IS AN EXCELLENT AID IN 
PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 


REGISTRATION FEE: $450.00 (includes syllabus, coffee breaks, evening 
reception and luncheons) Residents: $250.00 (letter of verification required) 


Category | Continuing Medical Education: 42 hours 


. Make checks payable to: WAYNE STATE UNIVERSITY 


Me 


For.more information, write or call: Wayne State University School of Medicine, 


Division of Continuing Medical Education, 

540 East Canfield, 1206 Scott Hall, 

Detroit, Michigan 48201, 

(313)577-1180 ° 
























THE OHIO STATE UNIVERSITY 
CENTER FOR 
CONTINUING MEDICAL EDUCATION 


announces the 


SECOND ANNUAL 
MIDWEST GLAUCOMA MEETING 
October 12 and 13, 1979 


at 


Fawcett Center For Tomorrow 
2400 Olentangy River Road 
Columbus, Ohio 43210 


This program is designed to update your knowledge and increase 
your success in the area of glaucoma. In addition to discussions of 
newer modalities of therapy, the skills cf gonioscopy, ophthalmos- 
copy. perimetry, and biomicroscopy will be demonstrated. 


DIAGNOSTIC OPHTHALMIC 
SULTRASOUND and BIOMETRY 
with COMPUTER ANALYSIS 


SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK 
EYE AND EAR INFIRMARY 
OCTOBER 19, 1979 


= - 


RICHARD S. KOPLIN, M.D. 
CLYDE R. LOCKE, M.D. 
MARTIN GERSTEN 
NEW YORK EYE AND EAR INFIRMARY 
AND 


BARTON L. HODES, M.D. 
NORTHWESTERN UNIVERSITY 


A one day course in basic sonography and echography including a 
review of the fundamentals of Biometry. 


AMA-CME Credits, Category 1: 8 Registration fee: $75.00 


For registration and further information, please write: 


Program Chairmen: Frederick M. Kapetansky, M.D. 
Paul A. Weber, M.D. 


Faculty: — Carl F. Asseff, M.D. John 5. Cohen, M.D. 
Paul R. Lichter, M.D. Charles D. Phelps, M.D. 
Steven M. Podos, M.D. George L. Spaeth, M.D. 


The deadline for registration is September 28, 1979. 
Fee: $100.00 ($50.00— Residents) 


Please contact: Center for Continuing Medical Education 
A352 Starling-Loving Hall 
320 West Tenth Avenue 

Columbus, Ohio 43210 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





THE CORNEA SERVICE AT WILLS EYE HOSPITAL 


ANNOUNCES 
A COURSE ON 
CORNEAL DISEASES AND SURGERY 


NOVEMBER 30, and DECEMBER 1, 1979 
AT the "new" FAIRMONT HOTEL, PHILADELPHIA, PENNSYLVANIA 


GUEST SPEAKERS: CORNEA SERVICE WILLS EYE 
Dan Jones, M. D. Peter Laibson, M. D., Director 
Richard Keates, M. D. Juan Arentsen, M.D. 


George Waring, M. D. Dion Ehrlich, M.D. 
Michael Naidoff, M. D. 


Registration Fee: $175.00/includes luncheon and banquet (Residents and Fellows $75.00). Checks should be made 
- payable to Corneal Conference and mailed to Cornea Service, Wills Eye Hospital, 1601 Spring Garden Street, 
Philadelphia, Pa. 19130 


For registratien and further information please contact: 


1 Nadine Alexandroff, Cornea Service, 
. Wills Eye Hospital (215) 972-6273 
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~ Eight way: you can cave. 


Marco Lens- 
meter. Full 90- Marco Custom Deluxe Trial Set. 
degree inclina- D — Maximum selection of 
tion. External "INED nnt -— N corrected curve, fully 

power and axis E oun nnn Ween. additive lenses. Plus 
readings. “aor nt M m» ) and Minus cylincer 

American-style ni DUM trays availab e 

cross-line ; Ww. ( nmi ! " n wc 5 separately. 

target. | 


Marco Chair and Stand. 
Dual control hydraulic-lift 
A w chair elevated by finger- 
tip or foot switch. | Marco Projec- 
O . Stand accepts corded tion Perimeter. 
or rechargeable Advanced de- 
instruments. o ^ sign. Exclusive 
Six color - Pers - —BHurimursunns 
combinations. | : = ing system with 
manual override 
control 





Marco. 


Marco Slit Lamps. 
Superb optical quality. > 
For graduates in residency in n _ Marco Chart Pro- 
to veteran practitioners, | jector. Variable 
an instrument for every ' focus adjusts to any 
purpose, from hasic E- -. refracting distance 
contact lens models to from 10 to 20 feet. 
deluxe photo slit lamps. : Suitable for wall, 

m table, unit or floor 

mounting. 


Marco Radius- 
gauge. Two instru- 
ments in one. 
Measures both 
radius and thick- 
ness with optimum 
accuracy through 
large external dial 
gauge.and 100x 
magnification. 
Marco Keratometer. 
. One position instru- 
| ment. Brass and 
stainless steel 


A 


4 MARCO 
focus on value. HEN being, Ta Believing 


1409 San Marco Boulevard / P.O. Box- 10157 
n.n Jacksonville, Florida 32207 / 904/296-4210 





. N. Cousins, Esq. 
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OCULOPLASTIC 
SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT I) 


Nov. 14-17, 1979 


OBJECTIVES: 

An in depth symposium to provide the practicing 
and resident surgeon with an Oculoplastic Course 
featuring LIVE SURGERY VIDEO TAPES, FILMS, 
LECTURES AND PARTICIPANT'S CADAVER 
SURGERY, : 


FACULTY: 
|. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S. Hecht. M. D. 


B. Cosman, M. D. L. Herman, Ph.D. 


A. Messina, M. D. 


M. Dunn, M. D. E. Wiggs, M.D. 

. D. Gaffin, Esq. D. Wolfley, M. D. 
H. Gould, M. D. and others. 
M. Guibor, C. O. 

SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 

Fractures and Orbital Tumors. 
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Semi-Annual Cadaver Courses . 


of the 


VII NERVE 
SURGICAL DISSECTION COURSE 
(25 HRS. CME & CAT I) 


Nov. 18-20, 1979 


OBJECTIVES: 

A unique and practical surgical course, 
presented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAVER 
SURGERY. 


FACULTY: 

L. Bergmann, M. D. M. May, M. D. 

J. Conley, M. D. A. Messina, M.D. 
M. Dunn, M. D. S. Parisier M. D. 
F. Gillen, M. D. J. Smith, M. D. 
P. Guibor, M. D. D. Wolfley, M. D. 
J. Hagedoorn, Ph.D. D. Zorub, M. D. 


P. Janetta, M. D. 


SUBJECTS: 

Facial Nerve Testing, Dynamic-Static Techniques, Lid 
Spring, Silicone Encircling, Facial Reconstruction, 
Direct Nerve Repair and Grafting, 12-7 Hook-up 
Animation, Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 


Nov. 14-17, 1979 
| OCULOPLASTIC REGISTRATION FORM 
Registration $600 


Name 
Address 
City 
Telephone ( 


PNE. LT us A 
) 





Specialty: Ophth—ENT—Plastic—Derm 


: (circle one) 


Make check payable: The Oculoplastic Foundation, Inc. 
OCULOPLASTIC COURSE 


Nov. 18-20, 1979 
VII NERVE REGISTRATION FORM 
Registration $500 


Name 
Address 
City 
Telephone ( 
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Specialty: Ophth — ENT—Plastic—Neurosurgery 
(circle one) 


Make check payable: The Oculoplastic Foundatioff, Inc. 
VII NERVE COURSE 
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OPHTHALMOLOGY BOARD AND CLINICAL REVIEW COURSE - 


Sponsored by 

The Department of Ophthalmology 
The University of Texas 

Health Science Center At Houston 

The Medical School 


Course Directors: Charles A. Garcia, M.D. and Jack T. Holladay, M.D. 





The Ophthalmology Board and Clinical Review Course, an intensive one week course intended to- 
prepare practicing ophthalmologists and recent graduates of residency programs for the OKAP and 
American Board of Ophthalmology Examinations, will begin at 7:00 a.m. on Thursday, November 
29th and continue thru Monday, December 3rd, 1979. 


TUITION including lunch: $500.00. 


For more information contact: 






Department of Cphthalmology 
Hermann Eye Center 

| Hermann Hospital 
1203 Ross Sterling 
Houston, Texas 7/030 

Phone: (713) 797-1777 


INTRAOCULAR MICROSURGERY WORKSHOP P s 


October 5-6, 1979 


EMPHASIZING OCUTOME AND 
FRACMATOME ANTERIOR SEGMENT TECHNIQUES 


Sponsered by Saint John Hospital, Detroit, Michigan 


This two day Intraocular Microsurgery Workshop is designed for both 
anterior segment and vitreo-retinal surgeons and will feature the use of 
the ultrasonic Fragmatome for lens removal, anterior segment surgery 
and Pars Plana Vitrectomy by the Ocutome technique. 





The eourse will include didactic sessions, movies and tapes, covering 


anatomy, pathology, preoperative evaluation, indications, surgical COURSE FEES: $375.00 COMPLETE . 
techmiques, postoperative care and complications. There will be TWO DAY COURSE WITH LAB WORKSHOPS - 
discussior groups with faculty members and practical surgical experi- $100.00, TWO DAY LECTURE SESSIONS ` 
ence on animal eyes. ONLY 
FACULTY: CHECKS PAYABLE TD: | 
É Yale L. Fisher, Manhattan Eye & Ear Infirmary, N.Y. OCUTOME VITRECTOMY WORKSHOP 
' Howard C. Joondeph, Grosse Pointe, Michigan LIMITED REGISTRATION 
James W. Klein, Grosse Pointe, Michigan 16 HOURS CATEGORY | CREDIT ns. 
Renald G. Michels, Johns Hopkins, Baltimore, MD 
David H. Orth, Chicago and Harvey, Illinois m DLE 
Lawrence J. Singerman, Cleveland, Ohio 70 Fordcroft e 
George 0. Waring, Emory University, Atlanta, GA. Grosse Pointe, Mich. 48236 
Carole E. West, Grosse Pointe, Michigan Phone: 313-882-4002 
A 
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JANUARY 20-24, 1980 
J OPHTHALMOLOGY SEMINAR 


FORTY-NINTH ANNUAL MID-WINTER CLINICAL CONVENTION 


Los Angeles Hilton Hotel, Los Angeles, California 
An A.M.A. and C.M.A. 28 hour (category 1) accredited course for Continuing Medical Education 


GUEST SPEAKERS INCLUDE: 


David Knox, M.D. Richard C. Troutman, M.D. 
Assistant Professor of Ophthalmology Professor and Head of the 
The Wilmer Ophthalmological Institute Downstate Medical Center 
The Johns Hopkins Hospital Brooklyn, New York 


Baltimore, Maryland 


H. Dynbar Hoskins, Jr., M.D. Suzanne Veronneau-Troutman, M.D. 

Assoc.. Clinical Prof. of Ophthalmology New York, New York 

University of California Medical School 

san Francisco, California Irving H. Leopold, M.D., D.Sc. 
| Professor and Chairman 

Eugene M. Helveston, M.D. Department of Ophthalmology 

Professor of Ophthalmology | Irvine, California 

Director, Pediatric Ophthalmology 

and Ocular Motility Service Kenneth R. Diddie, M.D. 

Indiana University Assistant Professor 

Indianapolis, Indiana Estelle Doheny Eye Foundation 


Los Angeles, California 
David Shoch, M.D. 
| Professor and Chairman, Department 
B of Ophthalmology 
L- Northwestern University 
Chicago, Illinois 


REGISTRATION FEE: (includes reception, dinner, four lunches) 
$175.00 Practicing Ophthalmologists $75.00 Residents 


A Special Course for Ophthalmologists— January 19 & 20, 1980 


Anatomical Dissection of the Orbit Emphasizing Surgical Principles 
University of Southern California School of Medicine—Gross Anatomy Lab., 
1330 San Pablo St. (Near Zonal), Los Angeles 
INSTRUCTORS: 
e t. Crowell Beard, MD. € James L. Hargiss, M.D. € Bernice Brown, M.D. 

FEE: 
Practicing Physicians: $100 if attending Mid-Winter Course: $150 if NOT attending Mid-Winter 
Course 
Residents: $75 if attending Mid-Winter Course: $100 if NOT attending Mid-Winter Course 


EE Presented by 
The Research Study Club of Los Angeles, Inc. 
B. To obtain additional information, please write to Mr. Richard Pruter, Executive Secretary 
e P.O. Box 49412, Los Angeles, California 90049—(213) 879-0648 


(COMPLETE PROGRAM AVAILABLE, SEPTEMBER 1979) 


47rc i : 


| Lightest, most comfortable indirect on the 
market. 


€ Maximum heat dissipation through cool- 
ing cowl. 


@ Convenient filter wheel fitted with inter- 
ference red-free and blue filters. 


@ Optional yellow eye pieces. . 


@ Unique, hinged bi-mirror teaching attach- 
ment allows viewing by two additional 
observers simultaneously. 


@ Stereoscopic view and pre-iecused bulb 
for extremely bright, clear 3D image of 
fundus. 


@ Instrument and attachments available 
separately or as complete package. 


Examine the Fison Indirect Ophthalmoscope. It should change your point of view. 


«« Kee Al 456 Parkway. Lawrence Park Industrial Park, Broomall, Penna. 19008 * (215) 353-4350 
Philadelphia * New York è Los Angeles « San Francisco « Houston « Atlanta « Cleveland 


..with the future in Sight 
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In the application of topical ocular solutions, 


“Pouch” technique quadruples 
the amount of solution 
retained in the eye 













Have patient put head back. Gently 
pull lower eyelid away from eye to 
make a pouch. Have the patient look 


up. 


2 


Put one drop into the cul-de-sac 
(conjunctival pouch) without touching 
the eyelid or lashes. 








Have the patient look down, then 
gently lift the lower eyelid and make 
contact with the upper lid. 


4 * / 


Have patient k2ep eye closed for one Wellcome 
or two minutes so blinking doesn't 
activate lacrimal pump. 


The use of the “pouch” method of applying Neosporin? 
Ophthalmic Solution or Ointment is recommended as good medical 
technique. In the eye, this product's triple-overlapping antibiotic 
formula is effective against a wide range of gram-negative and 
gram-positive bacteria. Efficacy has been proven in millions of uses 
over the past 20 years. 


l. Fraunfelder FT Hurwitz J, Marsey M: Presentation at Las Vegas Meeting of 
Association for Research in Vision and Ophthalmology and the American Academy 
of Ophthalmology and Otolaryngology, Oct 6, 1976, as reported in Clinical Trends in 
Ophthalmolfy, April 1977 

In a controlled study comparing a variety of common techniques, retention of eye 
drops on the eye after a five-minute interval went from 1696 to 5396 when the pouch 
technique was utilized in the under 20 age group. A 64% retention rate was 

,achieved in the 50-60-year-old age group 
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NEOSPORIN 
Ophthalmic 
Solution Sterile 


(Polymyxin B-Neomycin-Gramicidin) 





Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 


See adjacent page for brief prescribing information. 
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NEOSPORIN' 


Ophthalmic 
oolution sterile 


(Polymyoin B- 
Neomycin- Gramicidin) 


Each cc cortains: Aerosporin * brand 
Polymyxin E Sulfate 5,^00 Units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg neo- 
mycin base) gramicidin 0.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal (preserva- 
tive) 0.001%.and the inactive ingredients 
propylene @ycol, polyoxyethylene poly- 
oxypropyleme compound, sodium chloride 
and purifie@ water 


NEOSPORIN' 
Ophthalmic 
Ointment Sterile 


(Polymyxin B- 
Bacitracn—Neomycin) 


Each gram cortains: Aerosporin® brand 
Polymyxin E-Sulfate 5,GD0 Units; zinc baci- 
tracin 400 Units; neomycin sulfate 5 mg 
(equivalent t5 3.5 mg neomycin base); 
special white petrolatum qs. 

Brie: Disclosure below applies to the solu- 


nt. 

INDICATIONS: For the short-term treatment 
of superficia external ocular infections 
caused by organisms susceptible to one or 
more of the antibictics. 
CONTRAINCDICAT!ONS: 
Contraindicased in those persons who have 
shown sensifvity to any«of the components. 
WARNINGS: 
Prolonged use-mav result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing. 
PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment. 

Allergic cress-reactioms may occur which 
could prever: tne use of any or all of the 


e following antibiotics for the treatment of 


future infectioms: kanamycin, paromomycin, 
streptomycin and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Aricies in the current literature 
indicate an imcrease in the prevalence of 
persons allersic to neomycin. Complete 
literature avasiable on request from 
Professional Services Dept. PML. 
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SYMPOSIUM ON 
DISEASES AND SURGERY 
OF THE LENS 
February 29 and March 1, 1980 


The Eye Foundation of America 


Kenneth G. Haik, M.D. 
Symposium Coordinator 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
(504) 581-3714 









GLAUCOMA 
FELLOWSHIP 


The Department of Ophthalmology, 
Washington University School of 
Medicine offers a one-year Fellow- 
ship in Glaucoma. The next opening 
is July 1, 1980. Applicants must 
have completed an ophthalmology 
residency. The Fellowship stresses’ 
clinical research in glaucoma as well’ 
as the clinical management of glau- 
coma patients. Opportunities for 
laboratory research are available as | 
well. For further information contact 
Bernard Becker, M.D., 660 South 
Euclid Avenue, St. Louis, Missouri 
63110 













ANTERIOR and POSTERIOR SEGMENT VITRECTOMY COURSE 
SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 


OCTOBER 11-12, 1979 


FACULTY 
JORGE N. BUXTON, M.D. JAMES C. NEWTON, M.D. 
GERALD B. KARA, M.D. MORTON L. ROSENTHAL, M.D. 
RICHARD S. KOPLIN, M.D. FELIPE I. TOLENTINO, M.D. 
OTHERS TO BE ANNOUNCED 


Pre-operative workup of patient, including sonography. Anterior vitrectomy techniques in Cataract and 
Corneal Surgery. Posterior vitrectomy techniques in Retinal Diseases and Surgery. 


Slides, Films, Video-Tapes and Supervised Practice Surgery 
AMA-CME Credits, Category 1: 16 
Registration fee: $400.00 (Luncheons included) 

For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 








THE AMERICAN SOCIETY OF E dT ER 
OPHTHALMIC PLASTIC AND RECONSTRUCTIVE SURGERY Bee. y ep 
11 12 13 14 15 1 
10th ANNUAL SCIENTIFIC SESSION 25 26 27 28 2930 
Immediately following the Academy Meeting 
12:00-5 pm Friday, 9th Nov. 1979 
8 am-12 Saturday, 10th Nov. 1979 
San Francisco Hilton Towers Hotel 
í 
HIGHLIGHTING 
The Management of Eyelid Burns and Scars 
A Symposium on How to 
Avoid Pitfalls during Commonly Performed Procedures 
FEATURING 

David G. Bowers MD, Richard C. Webster MD, 

Richard R. Tenzel MD, Robert B. Wilkins MD, 

Robert R. Waller MD, and John L. Wobig MD. J 
$75 Practicing Physicians For information contact : 
$40 Resident Physicians with Arthur J. Schaefer MD 

Letter from Department Secretary A.S.0.P.R.S. 
a 4766 Main Street E es 
. *8 Hours Category | Credit Buffalo, NY 1422 
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Problem Solving Products 
.- from Richards: 


The 
* Ophthalmic 


Bayonet 
Knife 


r Made of tough stainless steel 














Richards Ophthalmic Bayonet Knife provides the surgeon another valuable 
tool for use in retinal and vitreous procedures. It is useful in corjunction 
with incisions of scleral tissue for drainage of the subretinal fluid. .. and may 
° be used for making the incisions for insertion of a fiber optic light source 
P (in addition to other applications). Ask your Richards representative about 
the Ophthalmic Bayonet Knife. 


Our business is products that 
À solve your problems. 


| =} RICHARDS ^: 
Memphis, Tennessee 38116, U.S.A. å 


t Richards Manufacturing Co., Inc. 1979 All Rights Reserved . 
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control of IOP 


'...Without interruption 











The 0.03% solution 


PHOSPHOLINE IODIDE at its lowast effective concentra- 
tion — 0.0376 — may offer uninterrupted 24-hour control of 
IOP in: 
D chronic simple glaucoma 
o glaucoma secondary to cataract surgery ("aphakic 
glaucoma’) 
o glaucoma following iridectomy 
One or at most two daily instillations of 
PHOSPHOLINE IODIDE 0.0356 effectively minimize 
| intraocular pressure peaks — whether they occur 
C x mun | during the day or during the critical early morning 
S ea hours; and this 0.03% strength probably has no greater 
: potential for side effects than piocarpine. 
Moreover, when higher potencës are necessary, starting 
R with this lowest 0.039 7 Cee permits smooth transition 
to strengths of 0.06%, , or 0.2536. 


Phospholine lodide_ 


n (echothiophate iodide 
| for ophthalmic solution) 
round-the-clock protection from pressure pn 










See next page for prescribing information 
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spholi 


(echothiophate iodide) 


in the management of 

o chronic simple glaucoma 

o glaucoma secondary to cataract surgery 
(“aphakic glaucoma") 

o glaucoma following iridectomy 


BRIEF SUMMARY 

(For full prescribing information, see package circular ) 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor 
for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma. Sub- 
acute or chronic angle-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to the possibil- 
ity of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia-gravis, because of possible adverse 
additive effects 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 
` 2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating. 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed 
to cargamate or organophosphate type insecticides and pesti- 
cides (professional gardeners, farmers, workers in plants manu- 
facturing or formulating such products, etc.) should be warned 
of the additive systemic effects possible from absorption of the 
pesticide through the respiratory tract or skin. During periods of 
exposure to such pesticides, the wearing of respiratory masks, 
and frequent washing and clothing changes may be advisable 
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6. Anticholinesterase drugs should be used with extreme cau- 
tion, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hypherna. 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history ot 
retinal detachment 
Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in 
adult patients without a previous history of this disorder. 

2. Stinging, burning, lacrimation, lid muscle twitching, con- 
junctival and ciliary redness, browache, induced myopia with 
visual blurring may occur 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany clin- 
ical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing 
a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally: 
PROTOPAM* CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary 
How Supplied: Four potencies are available. 1.5 mg package for 
dispensing 0.03% solution; 3.0 mg package for 0.06% solution: 
6.25 mg package for 0.125% solution: 12.5 mg package for 
0.25% solution. Also contains potassium acetate (sodium 
hydroxide or acetic acid may have been incorporated to adjust 
pH during manufacturing), chlorobutanol (chloral derivative). 
mannitol, boric.acid and exsiccated sodium phosphate 


The Ophthalmos Division 
AYERST LABORATORIES 
New York, N. Y. 10017 
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Hi MIAM! EYE FOUNDATION 


a 
in cooperation with 


| ° BASCOM PALMER EYE INSTITUTE 
| University of Miami School of Medicine 


MIAM! DADE COMMUNITY COLLEGE 
ST. FRANCIS HOSPITAL 


Presents 


THE MIAMI COURSE 
3 IN 
PHACOEMULSIFICATION 


(Ineluding Extracapsular Cataract 
Surgery and Lens Implant) 


December 
14-15-16 
1979 


4 Using the Facilities of the 
Sponsoring Institutions 


course includes 
€ practical labs for phaco 
€ observation of live surgery 
e interworkings of phaco machine 
€ indications, contraindications and 
complications 
€ implant labs (cadaver eyes) 


t COURSE DIRECTORS: 
NORMAN S. JAFFE, M.D. 
AND 
HENRY M. CLAYMAN, M.D. 


e Faculty 
Henry M. Clayman, M.D. Mark S. Jaffe, M.D. 


* Richard K. Forster, M.D. Norman S. Jaffe, M.D. 


Frank Hurite, M.D. Charles Kelman, M.D. 
Lyle Moses, M.D. 


* Tuition $1000 
+ 
Registration: Lyn Johnson 
he Miami Eye Foundation 
1680 Michigan Ave. 
b^. Miami Beach, FL 33139 


Limited to 60 participants 
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THE EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
AND 
POSTGRADUATE MEDICAL INSTITUTE I 
BOSTON 
ANNOUNCE 
1979-80 SATURDAY SEMINARS 


|. UPDATE ON THE MANAGEMENT OF 


* Natural History 

* Angiography 

* Surgical Management 
* Photocoagulation 

* Neovascular Glaucoma 


October 27, 1979 

* Corneal Inflammation 
* Posterior Uveitis 

* Periphera! Uveitis 

* Endophthalmitis 

* Systemic Treatment 


* Corneal Trauma 

* Lid and Adnexa Trauma 

* Hyphema and Trauma 
Related Glaucoma 


DIABETIC RETINOPATHY — September 29, 1979 


Dr. J.W. McMeel » | 
Dr. C.L. Trempe 

Dr. F.I. Tolentino 

Dr. J.W. McMeel 

Dr. R.J. Simmons 


Il. UPDATE ON OCULAR INFLAMMATION — 


Dr. S.A. Boruchoff " 
Dr. R.J. Brockhurst 

Dr. R.C. Pruett 

Dr. H.M. Freeman 

Dr. A.L. Baker 


il. UPDATE ON TRAUMA — December 1, 1979 


Dr. S.A. Boruchoff 
Dr. C.K: Beyer 


Dr. R.J. Simmons - 


* Traumatic Maculopathies Dr. R.C. Pryett 
* Intraocular Foreign Bodies 
and Vitreous Hemorrhage Dr. H.M. Freeman 


* Sympathetic Ophthalmia 


* Workup and Followup 
* Cystoid Macular Edema 


Dr. D.M. Albert ' 


IV. UPDATE ON MACULOPATHY — March 22, 1980 


Dr. C.L. Trempe 
Dr. C.L. Trempe 


* Disciform Macular 
Degeneration Dr. R.C. Pruett 
* Central Serous 
Choroidopathy Dr.C.L. Trempe 
* Hereditary Maculopathies Dr.T. Hirose 
* Low Vision Aids Dr. G.R. Friedman 


V. IMPROVING YOUR SKILLS IN INDIRECT 
OPHTHALMOSCOPY — April 26, 1980 


* Indirect Ophthalmoscopy Dr. R.J. Brockhurst 
* Important Peripheral 


Fundus Lesions 

* Retinal Breaks Without 
Retinal Detachment 

* Practical Session 


Dr. C.L. Schepens 


Dr. H.M. Freeman 
Drs. Okamura, 


Hirose, Tolentino 


THESE SEMINARS ARE QFFERED AT NO CHARGE 
AS A CONTRIBUTION OF THE EYE RESEARCH 
INSTITUTE OF RETINA FOUNDATION CONTINUING 
EDUCATION PROGRAM AND ARE ACCREDNED 
FOR 3 HOURS IN CAREGORY 1 TOWARDS THE 
AMA -PHYSICIAN S RECOGNITION AWARD. 


SEMINARS WILL BE HELD AT THE RETINA ASSO- 
CIATES' OFFICE, 100 CHARLES RIVER PLAZA, 
BOSTON, MA., 9:30 A.M. TO 12:30 ?.M. 


FOR FURTHER INFORMATION AND REGISTRATION 
FORMS PLEASE CONTACT: f 
H. MacKenzie Freeman, M.D. 
100 Charles River Plaza ES 
Boston, MA 02114 a 


PREREGISTRATION REQUIRED — REGISTRATION 
LIMITED. 
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N Here's what some of your colleagues && Anyone over three can be run on the 
are saying about Dioptron® Ii Diagnostic Dioptron, and the older patients canalsobe °  ( 
Eye Computer and some reasons it run. A lot of these older people, and th® 
outsells all other automatic objective . young kids, too, have no patience whatsoever 
refractors in the world 2 to 1. for having a refraction.95 
| | Dr. R.A., New York .. 
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&& | find that those very tough cases, GG | thought | was a terrific refrac- 
. . the kids who have three or four al tionist, but! find every once in a 
diopters of cylinder in an off- ru — while some of my patients 
axis, are being picked up by could see better with the find- 
the Dioptron. Dioptron takes ings that! got with the 
the burden of refraction off Dioptron. 93 
me. I’m not concerned about 
'which is better, one or two?' 99 
Dr. J.R., California 


Dr. C.B., Illinois 


. &&l think the Dioptron is probably 
claser to the true refraction than 
what we prescribe. 99 

Dr. D.H., California 
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te pressed wad tae cae really &&1 can see more patients with the Dioptron. 
Speed a 1d accuracy Now I'm able to see 250 patients a week. | 
of (ge Dioptron. Time ! previously spent do a lot of surgery, and | don't spend all that 
refracting is now spent gs | much time in the office . . . I'm there to look 
evaluating and discussing | IW. at the pathology and the staff Goes the 
the results of the exam- he basic refraction. 99 
ination with the patient.99.- | | Dr. 2.C., Florida 
Dr. E.B., Texas WS 4 
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Lor BEE 
et. If you would like further - 
Ax iaformatidf about the — 
Dioptren® | Diagnostic Eye — 
Computer, simply clip this coupon and 4 
attach it to your letterhead or prescrip- 
tion sheet. x 
| would like: ric 
O technical information = - . 
O a sales representative to call on me 
O a transcaipt of a panel discussion 
by opthalmologists = MR 
O an opportunity to try the Dioptron — 
My needs are: n. 
Dimmediae O 3-6 months —— 
Mail to: m4 
Coherent 
Medical Division Ke oo 7 
3210 Porter Drive WE CAMESX- 
Palo Alto, California94304 —— 1 
Or cali, toll-free 800/227-1914. In Cali- — 
fornia, Hawaii and Alaska, call 
415/493-2111. 
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‘MAKE IT THE DEST-SELLING 
INTHE WORLD. 








HIS DRY EYE 
THERAPY IS 
ON A 24-HOUR 
SCHEDULE TOO. 


He's an on-the-go executive, but 
his tears aren't. Diagnosis: dry eye. 
Fortunately, there are three ther- 
apies that can work for him, and 
they all fit his busy schedule. 





ji | is his everyday 

therapy. 
is for those 
times when he needs a more viscous 
tear; his eyes are unusually dry 
And as your patient goes to sle2p, 
can go to work 

for him to provide 
overnight protection 
and comfort. 


Night and day. 
The Allergan 
tear specialties 
are at work. 


'€ 5 Pharmaceuticals, Inc., Irvine, CAQ82713. — E 
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‘Chemosurgery: Microscopically Controlled 

~*~ Surgery for Skin Cancer, by Frederic E. Mohs, 

+ "378 pp, 254 illus. $43.75, Springfield, Ill, Charles 
C Thomas Publisher, 1978. 

‘ Twenty-one years have elapsed 
since the publication of Dr Mohs’ first 
beek on chemosurgery. The main 
reeent advancement in this area has 
been the fresh-tissue technique. This 
technique not only provides a more 
rapid excision of the tumor, but has 
less morbidity and provides the 
opportuniy for immediate recon- 
struction. Dr Məhs shows his vast 
experienee and reports his excellent 
results in 3,167 cases of basal cell 

A carcinoma and 822 cases of squamous 
cell eareinoma managed with the 
fresh-tissue technique. The results are 
comparable to those in over 13,000 
cases of skin cancer managed with the 
fixed-tissue technique. 

Dr Mohs explaims the technique of 
microscopically controlled excision in 
detail. He emphasizes the use of this 
excision fer cancer for all areas of the 
skin including the face, scalp, neck, 
nose, ears, eyelids, extremities, and 
trunk. The unprecedented high cure 
rates, as wel! as the conservation of 
tissues provided by this technique, 

+ have deservedly made Dr Mohs inter- 
nationally famous. 

While I have nothing but praise for 
Dr Mohs’ presentation of the micro- 
scepically controlled excision tech- 
nique, | must disagree with many of 
his statements regarding granulation 
for reconstruetion of the eyelids. It is 
Dr Mohs” feeling that almost all 
defects of the eyelids, regardless of 
location, can be allowed to granulate 
with good results. I hope that such 
statements as “Cancers of moderate 

T size located several millimeters from 
the lid margin may be chemosurgical- 
ly excised without concern about the 
lid being pulled downward because 
there is enough laxity in the eyelid 
tissues to compensate for the contrac- 

A — tion of the sear” will not be widely 
-y followed by surgeons performing the 
Mohs’ excision. Similar statements 

such as "The entire lower eyelid can 

e removed without danger of kerati- 
because the upper eyelid readily 
mpensates for any amount of lack of 

_ fhe lower eyelid” are difficult to 

ve accept. This has certainly not been our 

experience and the secondary recon- 
struetion c? many of these defects is 
much difficult than the primary 
reconstru&ior. Many people equate 
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the Mohs’ technique with granulation 
for reconstruction. Therefore, this 
excisional technique has gained slow 
acceptance around the eyelids until 
recently when surgeons have advo- 
cated an immediate reconstruction 
following the excision. 

While I would feel remiss if I did 
not take issue with some of the state- 
ments regarding granulatien for re- 
construction, I feel this book is other- 
wise an excellent presentation of 
microscopically controlled surgery for 
skin cancer. When this technique of 
excision is combined with geod recon- 
struction, I believe it offers the best 
available management of eyelid carci- 
noma, which has a notoriously poor 
cure rate with conventional forms of 
therapy. 

This book is a must for dermatolo- 
gists and surgeons with an interest in 
the microscopically controlled excision 
of skin cancer. Ophthalmologists who 
are interested in the management of 
eyelid malignancies or desire to be 
more knowledgeable about the Mohs’ 
microsurgical excision would do well 
to read the introductory chapters as 
well as the eyelid chapter. 

RICHARD ANDERSON, MD 
lowa City 


Vitreoretinal Disease, by Peter Marse, 625 pp, 
with illus, $62.50, Chicago, Year Beok Medical 
Publishers Inc, 1979. 

This book is an introductory clinical 
guide for residents and fellews inter- 
ested in vitreoretinal disease. The 
first seven of the 22 chapters deal 
with retinal detachment. History tak- 
ing and examination are covered in 
considerable detail. So are the ocular 
fundus drawing, the classification of 
retinal detachment, preoperative and 
postoperative management of pa- 
tients, and operative procedures. The 
author skillfully and objectively de- 
seribes the use of lamellar scleral flaps 
using hard silicone implants and 
sponges, and the use of silicone 
sponge explants, but does not mention 
the use of hard silicone explants. The 
recognition and treatment of compli- 
cations following retinal detachment 
surgery are not covered at ail. 

Two chapters are devoted to vit- 
reous surgery and postoperative 
management and follow-up of pa- 
tients who underwent vitrectomy. 
This material is covered cursorily and 
is only a survey of the subject. Two 


chapters by Dr Marvin F. Kraushar 
deal with the inborn errors of metabo- 
lism, the hereditary, developmental, 
and congenital disorders affecting the 
retina, the cheroid, and the vitreous. 
Many of the diseases in these chapters 
are dealt with in three paragraphs or 
less. Other chapters deal with photo- 


coagulation, diabetic retinopathy, ret- - 
inal and choreida! vascular diseases, — 
idiopathic central serous choroidopa- | 


thy, senile macular degeneration, pre- 


sumed ocular histoplasmosis, and in- - 


traocular tumars. 


In two chapters, Dr Ching-Jygh E 


Chen covers parasitic diseases of the 


choroid and retina and toxic effects on 


the retina. 

Although there is little that is new 
in this textbcok, it dogs provide a 
comprehensive introdyctorys clinical 
survey of retinal and vitreal problems 
that could be useful to residents *in 


ophthalmology and to postgraduate — 


fellows beginning the study of vit- 
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reoretinal disease. The author makes __ 


many practical suggestions concern? 
ing diagnosis and management, and _ 
discusses useful methods of prevent- - 
ing or coping with problems that the - 
resident and practitioner may en- 


counter. 
THOMAS A. WEINGEIST, MD 
lowa City 


Synopsis of Ophthalmology, ed 5, by William 
H. Havener, 675 pp, 364 illus, $24.95, St Louis, 
CV Mosby Co, 1978. 

The fifth edition of this delightful 
book is geared to the medical student, 
family physicizn, internist, and neu- 
rologist. 


It is an excellent introduction to br 


ophthalmology, well illustrated, and 
pleasantly presented. The colored fun- 
dus photographs are especially in- 
structive. The appended glossary of 
ophthalmie terms should be useful for 
the uninitiated. : 
FREDERICK C. BLONI, MD 
Iowa City att 


Plaies et Contusiens du Segment Anterieur de 
POeil, by Charles Boucet, 389 pp, with illus, 
Paris, Masson, 19789. 

This is the 1979 report of the French 
Ophthalmolegical Society. It was pre- 
pared by the staff o? the Ophthalmolo- 
gy Clinie at Montpellier. As usual, this 
report covers in an encyclopedie 
fashion the entire tope. Injuries to 
the cornea, iris. chamber angle, ctys- 
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retina, and vitreous body are dis- 
cussed in separate chapters. A large 
chapter deals with contact lenses and 
their use in posttraumatic astigma- 
tism and unilateral aphakia. The most 
modern aspects of surgical treatment 
are described and the bibliography is 
superb. 

The annual reports of the French 
Ophthalmological Society have indeed 
become valuable contributions to the 
ophthalmic literature. 

FREDERICK C. BLopI, MD 
: Iowa City 


Transactions of the American Ophthalmologi- 
cal Society, 1978, by the American Ophthalmo- 


- logical Society, 676 pp, with illus, Rochester, 


Minn, Whiting Press, Inc, 1979. 


The publications of the 1978 meet- 
ing of the American Ophthalmological 
Society cóntain a potpourri of exciting 
and stimulating topics. An interest- 
ing, experimental article was contrib- 
uted by Dr Arnall Patz of Baltimore 
and colJéag&ues on inhibitors of neovas- 
eularizátion in proliferative retinop- 
athies. 

This vokime contains nine theses 
that are really the meat of the book. It 
is not possible to discuss them individ- 
‘ually, but it is sufficient to say that 
each one constitutes an excellent 
contribution to scientific ophthalmolo- 
gy and certainly enriches our litera- 
ture. 

FREDERICK C. BLopri, MD 
Iowa City 


Foundations of Ophthalmic Pathology, edited 
by Daniel M. Albert and Carmen A. Puliafito, 664 
pp, with illus, New York, Appleton-Century- 
Crofts, 1979. 

It is a pleasure to recommend this 
thoughtfully conceived book that pro- 
vides a compilation of several impor- 
tant works in ophthalmic pathology. 
These works form a foundation for 
much of our present knowledge of 
clinical ophthalmology and ocular pa- 
thology. Dr Albert’s interest in oph- 
thalmic history has been ably demon- 
strated in his previous works at the 
University of Pennsylvania and by his 
reissugnce of Eduard von Jaeger’s 
classé textbook of ocular fundus 
drawings. The present book is wel- 
come from a historical standpoint, and 
is also medically instructive. Numer- 
ous classic articles in ocular pathology, 
all of which were originally published 
in the English language, are repro- 
duced. As the editors noted, "the 
recognition of. ‘classic’ papers from 
among many outstanding contribu- 
tions is sometimes difficult." Be- 
cause of space limitations, they were 
fofced to select only a few dozen 
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papers from several hundred deserv- 
ing articles; for this reason many 
outstanding articles were necessarily 
omitted and one could argue that 
many publications of at least equal 
importance, originality, or historical 
significance were omitted. Fortunate- 
ly, many of these otherwise deserving 
papers are mentioned in the refer- 
ences associated with each major 
subdivision of the book. 

Professor Norman Ashton con- 
tributed an instructive, well-written, 
and well-illustrated introduction that 
describes the evolution and history of 
ocular pathology since the invention 
of the microscope. He refers to many 
of the major personalities who have 
contributed to the development of this 
specialty and he calls attention to 
several of the most important texts on 
ophthalmic pathology written during 
the last two centuries. Although most 
of the older textbooks are cited, the 
two most recent comprehensive text- 
books of ophthalmic pathology—those 
of Yanoff and Fine, and Apple and 
Rabb—were not mentioned, probably 
because the older historical works are 
emphasized and also because they 
appeared after the submission of the 
manuscript. 

This introductory survey also did 
not mention the large, comprehensive, 
and historically significant three- 
volume work on ocular pathology 
edited by Henke and Lubarsch that 
was published in Berlin in the late 
1920s and early 1930s. This detailed 
work, written by several of the most 
preeminent European ophthalmolo- 
gists of that era, updated most of the 
previously published work in ophthal- 
mic pathology and did much to provide 
the basis for many of the major works 
in pathology since that period. Much 
of the source material for the multi- 
volume Duke-Elder series and for the 
original ophthalmic pathology text- 
book and atlas edited by De Coursey 
and Ash (the latter being the forerun- 
ner of the classic atlas of Hogan and 
Zimmerman) stems from this text. 
Perhaps the fact that the Henke and 
Lubarsch book was never translated 
and was written during a turbulent 
period between the two wars is one of 
the causes of its relative obscurity in 
this country, despite the high quality 
of the work. It is now being rewritten 
and updated by Naumann and myself, 
and will be the first German-language 
publication in ocular pathology to 
appear since the Second World War. 

One other statement in the intro- 
duction is noteworthy. Professor Ash- 
ton states that, in his judgment, Fred- 
erick Verhoeff was the first outstand- 


ing eye pathologist in the world 


Those who have thoroughly studied 4C 


the numerous contributions gf Ernst 
Fuchs of Vienna, who began his 
professional career approximately 20 
to 30 years before Verhoeff, might 
question this statement. In the opifi- 
ion of many, Fuchs remains, even by 
today's standards, one of the ont- 
standing ophthalmic pathologists of 
all time. 

As was noted, this book comprises 
works that were originally written in 
English. However, if the editors wish 
to conform to their desires as stated in 
the preface, to present, “articles— 
which emerge from time to time—an 
unusual paper presenting an impor- 
tant, original observation, a sign fi- 
cant new concept, or a fresh, major 
insight," in short, if the authors are to 
present a truly representative cross 
section of the true classics in ophthal- 
mic pathology, one has to admit that 
numerous such works, many of monu- 
mental importance, have been omitted 
because they were printed in other 
languages. One merely notes the orris- 
sion of articles by such giants as 
Fuchs, von Hippel, Leber, and Gorin, 
as well as numerous others who may 
be slightly less familiar to ophthalmol- 
ogists, but have made many truly 
original contributions to ophthalmic 
anatomy, embryology, and pathology 
(for example, Axenfeld, Blessig, Cajal, 
Fórster, Ginsburg, Henle, Hirschberg, 
Lagrange, Masson, von Michel, Morax, 
Rabl, Salzmann, Schlemm, Schnabel, 
Seefelder, Soemmerring, Spemann, 
von Szily, Virchow, Wilbrand, Winter- 
steiner, and Wolfring). Most of these 
authors were active from the time of 
the discovery of the ophthalmoscope 
in 1851 through the early years of this 
century. This was a period replete 
with original clinicopathologic de- 
scriptions of many ocular diseases; 
"monumental" reports surfaced in 
amazing numbers. The omission of 
these works is, of course, due to space 
limitations as well as the tremendous 
expense of translation that would 
have been incurred, but it probably 
would have been better if the authors 
had explained this omission in the 
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preface. I call attention to this, not aSy . 


a criticism, but rather perhaps zs a 
suggestion to the authors for a secon 

volume. It would be extremely desi 

able if our modern community %f 
ophthalmologists were made mo 

aware of the works of these early 
investigators because much repetition 
and supposedly new discoveries shat 
surface from time to time in our pres- 
ent literature, but that haye already 
been documented in manf of these 
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lus works, could thus be avoided. 
^ On the whole, this book is very 
enjoyable, with interesting well-writ- 
ten introductions to each section. It is 
A beautifully bound. The introductory 
remarks to each section as well as the 
ọriginal articles themselves provide 
much medical information that is still 
relevant today. Most importantly, the 
book gives us an appreciation of our 
heritage, a feeling of the magnificent, 
creative work that has permitted us to 
practice our specialty at the relatively 
sophisticated state we know today. 
Davip J. APPLE, MD 
lowa City 

Of the recent texts on ophthalmic 
pathology, this one is unique in 
concept and format. It comprises 
seminal articles selected from the 
English and American literature and 
arranged according to (1) develop- 
mental and degenerative diseases, (2) 
inflammation, (3) ocular involvement 
in systemic disease, (4) intraocular 
and orbital tumors, and (5) special 
aspects (glaucoma, cystoid macular 
edema, retinal pigment epithelium in 
macular disease, pathologie changes in 
the vitreous, and peripheral retinal 
tears). Each section is prefaced by an 
unpublished introduction by the edi- 
tors. 

Most of the articles span the last 
three decades, although one article, by 
Wardrop, dates back to 1809, and 
another, by Flexner, both on fungus 
hematodes (retinoblastoma), is from 
1891. So, while it is of historical signif- 
icance, the text is also an introduction 
to modern ophthalmic pathology. 

Fifty-one articles are included with 
a historieal introduction by Norman 
. Ashton. Omitted are the original 
_ contributions from foreign languages. 
. The authors are certain to be criticized 

for this omission but, in my opinion, 

they have had to draw the line some- 
where. They have chosen their materi- 
al well considering the confinement of 

a single-volume format. Readers with 

limited facility in foreign languages 

wil especially appreciate the decision 
to limit the text to English "clas- 
sics." 
With the burgeoning literature in 
f ophthalmology, Foundations in Oph- 
thalmic Pathology will serve as an 
xcellent starting point for those 
earching the field. It will comple- 
nt, but not replace, reference texts. 
st especially, it will help prospec- 
me investigators gain ready access to 
original contributions on a wide, if 
incomplete, variety of relevant topics. 
And it makes interesting reading. 
DAVID G. CoGAN, MD 
PA. Bethesda, Md 
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Catalog of the Bernard Becker, MD, Collection 
in Ophthalmology at the Washington University 
School of Medicine Library, 102 pp, with illus, St 
Louis, Washington University, 1979. 


In a year when ophthalmolozists 
throughout the world are paying 
tribute to the accomplishments Dr 
Bernard Becker has made during his 
25 years as chairman of the oph:hal- 
mology department at Washington 
University, Dr Becker has made an 
additional contribution that should 
not go unnoticed. He has donated 
what Dr Estelle Brodman, librarian 
and professor of Medical Histery at 
Washington University, accurately 
describes as "one of the most com plete 
and carefully selected libraries in the 
field of ophthalmology" to the Wash- 
ington University School of Medicine 
Library. This gift is accompanied by 
an invitation that the library "wel- 
comes scholars who wish to examine 
the works here...all are invized to 
see this great collection for them- 
selves and to make use of its great 
treasures." A by-product of this dona- 
tion is a fascinating catalog that item- 
izes and describes the rare books in 
the collection through 1977. The cata- 
loging is attributed to Mr Mark 
Weimer and Dr Estelle Brodman, and 
the product is a handsome and scholar- 
ly compendium of important ophthal- 
mological works that is a delight to 
any ophthalmologist or visual scientist 
with an interest in the history of his 
field. An added treat is a collection of 
microfiche of the title page of each 
work described in the rare book 
section. 

Dr Becker notes in his introduction: 


My love for reading and delight in 
browsing through libraries and rare book 
shops have occupied large segments of my 
free and travel time. A natural conse- 
quence of this hobby was the modest 
purchase of occasional gems that intrigued 
and interested me. This permitted further 
study at home in leisure moments. 

When the acquired items fillec all avail- 
able corners of my study, and even some 
extra bookcases, I found it neeessary to 
develop an alphabetical list of zuthors. It 
never occurred to me, however that this 
was more than just personal fun and an 
exciting hobby. 

As the collection grew, I began to feel 
rather selfish about the possession of these 
rare and sometimes unique books, and 
developed the need to share the experience 
they offered with others. It has always 
been my firm conviction that books, like 
ideas, do not belong to individuals; they 
must be available to everyone. 


What a joy it must have been for Dr 
Becker to build this extraordinary 
eollection, and the Washington Uni- 
versity School of Medicine Library is 
fortunate that Dr Becker is continu- 


whe JR EP E ". 2 


"Um 
* Lir 


f - 
ing to add to this collection. This cata” 


log is a historical doeument recording 
the literary choices of an important 
collector and traeing the development 
of ophthalmology. The comments fol- 
lowing each rare book entry and the 
illustrations reproduced from the vari- 
ous books that are interspersed 
throughout the eatalog make it valu- 
able and enjoyable te peruse. Sir 
William Osler wrote in his unfinished 
introduction to his catalog, Bibliothe- 
ca Osleriana, that a library represents 
the mind of its collector, his fancies 
and foibles. This is an’ unusually 
comprehensive and distinguished cel- 
lection that shews great scholarship, 
selectivity, and effort. 

In addition to the book collection, a 
collection of graphics is documented. 
The collection is meticulously chrono- 
logically indexed, the first entry being 
the 1496 edition of Lacepiera, an Ital- 
ian translation of the second earliest 
printed work on the eve, a geographi- 
cal index, an index of printers and 
publishers, and a provenance ihdex. 

This work is an inspiration for the 
ophthalmic bibliophile and isa unique, 
historical compendium in itself. Dr 
Becker is to be congratulated and 
thanked for a generous gift and a gem: 
of a catalog. 

DANIEL M. ALBERT, MD 
Boston 


Perinatal Retinal Haemorrhages: Morphology, 
Aetiology and Significance, by B. von Barse- 
wisch, 184 pp, 54 illus, 13 plates, 29 tables, 
$31.90, New York, Springer-Verlag, 1979. 

This monograph comes from the 
University of Munich and represents 
an excellent survey. It is based on a 
previous thesis m which 400 newborn 
infants were examined at the First 
Clinic for Women. All infants were 
examined within the first 24 hours of 
life and some of them were reexam- 
ined to observe the rapid absorption of 
the retinal hemorrhages. 

The author presents a logical class- 
ification of retinal hemorrhages with 
excellent clinical and histologic illus- 
trations. Most interesting is the proof 
of a fibrin thrombus in the area of 
rupture of a retinal vessel. ' > 

The author could not draw any 
conclusions as to the role of retinal 
hemorrhages m the development of 
amblyopia. About one third of all 
newborn infants have retinal hemor- 
rhages. 

A superb bibliography makes this 
book a scholarly contribution of the 
first order. . 

FREDERICK«C. BLODI, MD 
Iowa City 
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The American 
Intra-Ocular 
Implant Society 


announces the 


“US Intraocular ; 
~ Was. Lens Symposium 
to be held March 25-29,1980 » 
at the 
Century Plaza Hotel 


Los Angeles, California 





















Anyone interested in presenting original papers, 
movies, scientific or technical exhibits, 
is requested to submit his interest to the 
Symposium Chairman by November 15,1979. 
Kenneth J. Hoffer, M.D. 
P.O. Box 3140 
Santa Monica, CA 90403 . 
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6 | 800 LOG-2 PHOTOCCAGULATORS 
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THE WORLD: 





FEATURES: 


Thirty percent more power. 9 
1.5° aperture for close macula work. 
Unique “‘optimatic’’ control; 
single dial setting for optimum 
chorio-retinal reaction 
New contemporary design 
to complement today 's 
hospital or office decor. 


Standard line voltage operation. 


Direct or indirect” ophthalmoscope 
delivery system. 


“Optional 
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TOP, 


THE DEPARTMENT OF OPHTHALMOLOGY, 
of the University of Southern California 


ESTELLE DOHENY EYE FOUNDATION 


and 


ANNOUNCE 





INTRAOCULAR MICROSURGERY WORKSHOP 


FEATURING 


THE OCUTOME AND FRAGMATOME SYSTEMS 


Edward E. Cherney, M.D., Los Angeles 
Kenneth R. Diddie, M.D., Los Angeles 
Allan E. Kreiger, M.D., Los Angeles 
Richard R. Ober, M.D., Los Angeles 
"Conor C. O'Malley, M.D., San Jose 


February 15 & 16, 1980 
Faculty 


Stephen J. Ryan, M.D., Los Angeles 
Ronald E. Smith, M.D., Los Angeles 
Walter H. Stern, M.D., San Francisco 
C.P. Wilkinson, M.D., Oklahoma City 


This course will emphasize 
ANTERIOR SEGMENT APPLICATIONS FOR 
THE OCUTOME 
and the following areas: 


(*) lensectomy, utilizing the Fragmatome system; 
(*) Ocutome pars plana vitrectomy 


Fragmatome 









Didactic sessions will cover pathophysiology, preoperative evaluation, indications, surgical techniques and 
possible complications. Laboratory sessions will offer practical surgical experience with animal eyes. 


S : atm 


REGISTRATION LIMITED 


Two-Day Course Fee: $450 Advanced registration required. 


For more information contact: Priscilla Franklin, Conference Office 
Doheny Eye Foundation 

1355 San Pablo Street 

Los Angeles, California 90033 
Tel: (213) 226-2752 


Kenneth R. Diddie, M.D., Course Director 





CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


ANNUAL SCIENTIFIC MEETING 
Sunday, November 4, 1979 
Civic Center, Room A, San Francisco 


NOVEMBER 
SMTWTFS 


7:00 - 10:00 p.m. 


Please Mark Your Calendar! 





PROGRAM 
Practical Indications for Extended Wear Lenses in Which Patients for Extended Wear and Which 
An Aphakic Population .............. Harold A. Stein, M.D. for Intraocular Lenses? ............... K. S. Morgan, M.D. 
NEAL). o0 sov sa Vos sorta tose bras Jack Hartstein, M.D. Which Lene; iir kea co v PERSA James V. Aquavella, M.D. 
Analysis of Orthokeratology RISKS .. li uox cca AA a S dh Arnauld F. Scafidi, M.D. 
EM ocio e qe ur D S S oa rtis Perry S. Binder, M.D. How Long Do They Last and What is the Cost of Contacts — 
Go VII RETURN TU TEE TIT TT Thomas J. Tredici, M.D. Daily and Extended ............ H. Dwight Cavanagh, M.D. 


"Piggy-Back" - The Fitting of Hard Contact Lenses 
onto Soft Contact Lenses in Certain Diseased 
fEonditions of the Eye ......... 


Round and Oval Cones in 
aTa oa a UT | us ON ox Seco tote AD AR 


The Effect of Extended Wear Soft Contact Lenses 


PONS EVGA 65.4 ih Lek Vi EE Perry S. Binder, M.D. 


Extended Wear Lenses: How Do You Take Care of Them — 


What is the Doctors Role? ..... Anthony B. Nesburn, M.D. 


Joseph A. Baldone, M.D. 
ISCDNSAME 3). coss eL dec. Donald J. Doughman, M.D. 


Henry D. Perry, M.D. 
BIENES Iron Ds ET el: PER Claes H. Dohlman, M.D. 


Shearing Intraocular Lenses: Where Does It Really Go 
and What Does It Really Do To The Eye? R. J. Olson, M.D. 
A Comparison of Posterior Chamber, Pre-Pupillary and 
Anterior Chamber Intraocular Lenses Richard P Kratz, M.D. 
Kelman Lens and Other Anterior Chamber 


Lenses . i at wc ses aces wads si RUEDA Richard H. Keates, M.D. 
UGH Syndromes and Sterile Hypopyon— 

What To DET. sitting IRAN ITA ek. Miles A. Galin, M.D. 
Aphakic Correction in 

the Futuros. coco... Herbert E. Kaufman, MD. 


No Registration Fee e The Profession is Cordially Invited 


HERBERT E. KAUFMAN, M.D., F.A.C.S. 
President 


OLIVER H. DABEZIES, JR., M.D., F.A.C.S. 
Executive Vice President 
G. PETER HALBERG, M.D., F.A.C.S. 
l aie: Public Relations Chairman 
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'"GLAUCOMA UPDATE: 
ADVANCES IN DIAGNOSIS 
AND TREATMENT'' 


A POST—GRADUATE SEMINAR 


Presented by the 


DEPARTMENT OF OPHTHALMOLOGY ™ * 
Emory UNIVERSITY SCHOOL OF MEDICINE 
ATLANTA, GEORGIA 


DECEMBER 6 AND 7, 1979 
at the 
HYATT REGENCY HOTEL ATLANTA 


he" 


Followed by the ? 


FIFTH ANNUAL ij 
EMORY-GRADY EYE RESIDENTS 
ALUMNI MEETING 


DECEMBER 8, 1979 


Course Director: DAvip G. CAMpPBELL, M.D. 


Course Faculty: 4 
RicHARD F. BRUBAKER, M.D., Rochesier, Minnesota iT 
TuoMas S. HARBIN, JR., M.D., Atlanta, Georgia 

B. THOMAS HUTCHINSON, M.D., Boston, Massachusetts 

HENRY J. KAPLAN, M.D., Atlanta, Georgia 

HARRY QUIGLEY, M.D., Baltimore, Maryland 1 
ROBERT N. SHAFFER, M.D., San Francisco, California 

M. Bruce SHIELDS, M.D., Durham, North Carolina 

Grorce O. WARING, M.D., Atlanta, Georgia 


For information and registration, please write to: Ms. Bruni 
Finerty, Course Coordinator, Department of Ophthalmol- 
ogy, 1339 Clifton Rd., N.E., Atlanta, Georgia 30322 


Registration fee $250. Resident Physicians $125. with letter 
from Chief of Service. 


Approved for 12 hours credit in Category Lot the Physician's 
Recognition Award of the AMA. 


BJ 


Also announcing the . Y. 


FIRST ANNUAL 
F. PuiNIZY CALHOUN, JR., M.D. LECTURE 


by 


RoBERT N. SHAFFER, M.D. ; 
on THURSDAY EVENING, DECEMBER 6, 1979 ^ 
AT THE HYATT REGENCY HOTEL ASLANTA 
Í - 
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in Ophthalmology 


INCORPORATED 1969 


YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant In Ophthalmology! 


CERTIFICATION will document competence and ability. 


CERTIFICATION may, in the future, protect the right to work in a chosen field. 


. Written examinations are given each July for all categories, Ophthalmic Assistant-B, 
Ophthalmic Assistant-A, and Ophthalmic Technician. The oral/ practical test for Ophthalmic 
Technicians is given in November at the annual meeting of the Joint Commission on Allied 
Health Personnel in Ophthalmology. Help your assistant to participate in this program 

` sponsored by physicians representing all of the major organizations in ophthalmology. 


re your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 
& 


. A KA 
TN 


JCAHPO does not discriminate on 


the basis of race, color, nationality, or 


ethnic origin. 


JOINT COMMISSION 
ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 


1575 University Avenue 
St. Paul, Minnesota 55104 





Now available from the AMA 


Opinions and Reports of the 
Judicial Council 


A new edition of Opinions and Reports 
of the Judicial Council has just been 
published by the AMA. It is the first com- 
prehensive revision of Opinions, and the 
first new edition since 1971. 


This practical guide to ethical conduct 
has been completely reorganized ac- 
cording to subject matter. Inconsisten- 
cies and outdated material have been 
omitted, and current medical practice 
standards are more clearly reflected. 
With its new style and format, Opinions 
is easier for you to use. 


.Use the coupon to order your reference 
today. * $2.00 


AMERICAN 


MEDICAL 
ASSOCIATION 





Order Dept. 

American Medical Association 
P.O. Box 821 

Monroe, WI 53566 
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| Please send me copy(ies) of OPIN- 
IONS AND REPORTS OF THE JUDICIAL 
1 COUNCIL, OP-437, at $2.00 each. | en- 
| close $ , payable to the AMA. 
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Allow 4-5 weeks for delivery. fir 


Name 
Address 


City/State/Zip 






Tbe cautery 
ophthalmic surgery. 


The OPTEMP" sterile, disposable 


cauterv has the balance and feel of a fine 


surgical instrument. Among its precisely 
engineered features is an extra-large 
activating button, easy to ; locate and 
depress. 

The fine-gauge tip 
attains the optimum 


| iei frodi Division 
.. Alcon Laboratories, Inc. 
foo | P.O. Box 1959 

i * Worth, Texas 76101 


017936 B 


temperature for cautcerizing delicate eve 
tissue and allows, pinpoint-accuracv for 
occlusion of individual capillaries. 

Your Alcon representative can show 
you other features of the OPTEMP 
cautery which make it the cautery for 
ophthalmic surgery. 
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© (naphazoline HCI 0.0976. 


mus 


=’ oantazoline phosphate 0.576) 
= Controls 
A IBS Blossomin 
3 Allergic 
xl Conjunctivitis 
It’s the one thing she doesn’t want to blossom 


in her greenhouse. You can help stifle allergic 
conjunctivitis with Albalon-A. 




















Relieves itching as it whitens eyes 
The widely accepted decongestant in Albalon* 
| (naphazoline HCl) plus the antihistamine, antaz- 
oline phosphate, combine in Albalon-A to calm 
the itch that often accompanies allergic conjunc- 
tivitis and at the same time, decongest and 


whiten engorged ocular tissues. 


Soothes irritation with Liquifilm® 

Further, Albalon-A is the only decongestant 
antihistamine combination in the soothing 
artificial tear vehicle Liquifilm® (polyvinyl alco- 
hol 1.4%). Less irritation. More comfort. Many 
more bouquets. 


Try Albalon-A 
Your next patients with blossoming allergic 
conjunctivitis will thank you. 


Albalon-A™ Liquifilm* 
sterile ophthalmic solution 


CONTAINS: 
naphazoline HCI 0.05%, antazoline phosphate 
0.5%, with Liquifilm (polyviny! alcohol) 1.4%. 


—— 


| *INDICATIONS: Based on a review of a 
| related combination of drugs by the 
National Academy of Sciences — National 
| Research Council and/or other informa- | 
tion. FDA has classified the indications | 
| asfollows: 


Possibly” effective: For relief of ocular 
irritation and/or congestion or for the 
treatment of allergic, inflammatory, or 
infectious ocular conditions. Final clas- 

| sification of the less-than-effective indica- | 

| tion requires further investigation. 
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CONTRAINDICATIONS: Hypersensitivity to 
one or more of the components of this prepa- 
ration. WARNING: Do not use in presence 
of narrow-angle glaucoma. PRECAUTIONS: 
This preparation should be used only with cau- 
tion in the presence of hypertension, cardiac 
irregularities or hyperglycemia (diabetes). 
ADVERSE REACTIONS: The following adverse 
reactions may occur: pupillary dilation, increase 
in intraocular pressure, systemic effects due to 
absorption (i.e., hypertension, cardiac irregu- 
larities, hyperglycemia). 


dw 


Al lERGAN Pharmaceuticals, Inc. 
© 


Irvine, California 92715, 


un 


